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C O N T E N T S
Session 2 - GROW TH AND MEAT QUALITY

- V BANSKALIEVA, A. ANGELOV, Z. SHANDARSKA, P. MARINOVA (Bulgaria) Quantity and fatty acid composition of various depot fats in castrated and non castrated hoggets fed clenbuterol.
- A. BULGAY, S.O. TÖMEK, S. SERDAROGLU (Turkey)

Evaluation of carcass dissectioning and chemical properties of meat from turkey breeding in Turkey.
- S. CEPIN, M. CEPON, D. SKORJANC (Slovenia)

Influence of growth intensity and carcass weight on carcass and meat characteristics of brown bulls.
- Z. CHINDARSKA, V. BANSKALIEVA, P  MARINOVA, T. DARJONOV (Bulgaria)

Changes in both quality and composition of meat in castrated and non castrated hoggets fed clenbuterol.
- A. CLINQUART, C. VAN EENAEME, L. ISTASSE, P. BALDWIN,J.L. HORNICK, J.M. BIENFAIT (Belgium)

Effects of a restricted growing diet and/or a fat supplemented fattening diet on fatty acid composition in carcasses of bulls.
- A. CONBOS, M.I. CAMBERO, J.A. ORDONEZ, L. de la HOZ (Spain)

Rabbit meat fatty acids as affected by diet fat.
- J.F. DE BRUYN, R.T. NAUDE, J.H. HOFMEYER, H.H. MEISSNER,C.Z. ROUX (South Africa)

The influence of the genotype of sire and physiological type on carcass composition
- L. DICHEVA (Bulgaria)

Histological study of some organs in organism of lambs fed clenbuterol
- C.V. DUBEY (India)

Pork production efficency of crossbred and indigenous indian pig.
- E. DWORSCHAK, A. LUGASI, E. BARNA, A. GERGELY M. TEKES, O. GAAL, RADNOTI, L. JUHASZ, J. KALTENECKER, G. BIRO (Hungary)

Composition data of pork from a new genotype bred naturally as compared to the pork from large scale farming.
- K. ENDER, K. NUERNBERG, Ch. REHFELDT (Germany)

Meat quality traits effected by the use of porcine somatrotropin (PST)
- B. ESSEN-GUSTAVSSON, A. KARLSSON, K. LUNDSTRÖM,A.C. ENFÄLT (Sweden)

Intramuscular and intracellular fat content in muscles of pigs fed high or low protein diet and relation to meat quality.
- M.M. GALLINGER, M. MARCELIA, J. LASTA (Argentina)

Meat quality of zebu cross breeds : sensory and mechanical evaluation.
- P.T. GARCIA, J.J. CASAL (Argentina)

Carcass fat and intramuscular fat distribution in pigs.



P.T. GARCIA, J.J. CAS AL (Argentina)Lipids in longissimus muscles from grass or grain fed steers.
P.T. GARCIA, J.J. CASAL (Argentina)
Intramuscular vs dissected body fat in grass fed steers.
P.T. GARCIA, A. CASTRO ALMEYRA (Argentina)
Lipids in argentine beef cuts
P.T. GARCIA, J.J. CASAL (Argentina)Compensatory growth and zeranol implants : effect on steer body fats.
G. J. GARSSEN, A.H. HOVING-BOLINK, J.C. VERPLANKE (Netherland) 
Effects of clenbuterol and salbutamol on carcass and meat quality of veal calves.
D.E. GERRARD, AL.L. GRANT, M.D. JUDGE. (USA)Serum-induced myoblast proliferation and gene expression during the development 
of double muscled and normal cattle.
S. HARTMANN, W. OTTEN, M. KRATZMAIER, A. BERRER,
H.M. EICHINGER (Germany)Effects of breed, halothan-genotype and sex on the lipid composition of two skeletal 

muscles and adipose tissue in swine.
K. LUNDSTRÖM, I. HANSSON, M. JOHANSSON, L. ANDERSSON,
K. ANDERSON, J. HARANSSON (Sweden)Carcass and meat quality of F2-crosses between european wild boars and domestic 
pigs.
C. A. MARGARIA, P.T. GARCIA (Argentina)Effect of dietary energy level on free fatty acid composition in bovine Longissimus 
dorsi muscle.
P. MARINOVA, Z. SHANDARSKA, V. BANSKALIEVA (Bulgaria)Deposition and composition of muscular tissue in lambs under different feeding level 
and clenbuterol participation
D. MICOL, Ph. BERGE, D. DOZIAS, J. LEPETIT, G. LIENARD, B. PICARD, 
M. RENERRE, J. ROB ELIN, C. TOURAILLE, Y. GEAY (France)
Effect of pregnancy and calving on muscle characteristics in cattle.
J. MOJTO, V. KARTUSEK, O. PALANSKA (Czechoslovakia)
Carcass and meat quality of fallow deer.
L. MULLER, Z. PEROBELLI, G.L. FEIJU, C. GRASSI (Brazil)
Cull cow physiological maturity and its effect on carcass and meat quality.
F. NIC ASTRO, W.G. MOODY (Italy/USA)Effect of management system on histological characteristics of lamb muscles.
M. A. OLIVER, M. GISPERT, P. GOU, DA. DIESTRE (Spain)
Pig meat quality in crossbreed experiments in the mediterranean area.
W. OTTEN, A. BERRER, S. HARTMANN, T. BERGERHOFF,
H. M. EICHINGER (Germany)Effects of a magnesium fumarate supplementation on meat quality in pigs.
T. OSHIDA, R. SAKATA, T. INOMATA, T. FUKUYASU, K. KOHZAKI,
K. KUWANO (Japan)Effects of enzyme feed additives on pig production for environmental protection in 

livestock industry.



- C.A. PAYNE, M.C. HUNT, K.E. WARREN, J.M. HAYDEN, J.E. WILLIAMS H.B. HEDRICK (USA)
Histochemical properties of four bovine muscles as influenced by compensatory gain and growth impetus.

- B. PICARD, C. BARBOIRON, RD JAILLER, RT JAELLER, C. DAMERGI,J. ROBELIN, Y. GEAY (France)
Effect of postnatal feeding regime and castration on muscle fiber types in cattle.

- Ch. REHFELDT, I. FIEDLER, R. WEIKARD, K. SPITSCHAK, K. ENDER (Germany)
Effects of pST administration to pregnant sows on developmental stage and Semitendinosus muscle cellularity of the newborn piglets.

- F. SCHWAGELE, C. HASCHKE, G. KRAUSS, K.O. HONIKEL (Germany) 
Isoenzyme pattern of pyruvate-kinase from PSE-pork and meat of normal characteristics.

- D. SKORJANC, M. CEPON, M. ERJAVEC (Slovenia)
Characteristics of muscle fibers in bulls regarding growth intensity and fate rate in carcasses.

- M.B. SOLOMON, V.G. PURSEL, E.W. PAROCZAY (USA)
Lipid composition of carcass tissue from transgenic pigs.

- A. SUURMAA, V. KANGRO (Estonia)
Sources and quality of beef produced in Estonia.

- T. VAN VOOREN, J. VAN HOOF, D. VEREECKE, L. ISTASSE, I. DUFRASNE A. DESWYSEN (Belgium)
Influence of nutrition on meat quality in double-muscled bulls.

- C. WINKEL (Australia)
The effect of breed on the colour of the muscle Longissimus dorsi in cattle.

Session 3 - PRESLAUGTHER AND SLAUGHTER

- P. BARTON GADE, L.BLAABJERG, L.CHRISTENSEN (Denmark)
New lairage system for slaughter pigs-effect on behaviour and quality characteristics.

- M.C.BRESSAN, P.O.V.CULAU, J.M.R.OURIQUE, S.NICOLAIEWSKY (Brazil)
Effect of time interval between bleeding and the entry of carcasses in to the chilling chamber and chilling rates on pork quality.

- G.A. ELDRIDGE, R.D. WARNER (Australia)
Influence of previous experience and pre-slaughter behaviour on pig meat quality.

- A. FORTIN, S.A. POMMIER, A. HOUDE (Canada)
PSE in pork: The genotype as determined by the restriction endonuclease assay, and the environment.

- B. FOSTIER (France)
Reduction of DFD carcass percentage by supply of sorbitol in cattle before slaughtering.



- T. GRANDIN (USA)Double rail restrainer system for holding large beef cattle during stunning.
- N.G. GREGORY L.J. WILKINS, C.A. JONES (U.K.)

Cardiovascular function in stress sensitive pigs.
- T.L. HALD, L.RAMSGAARD JENSEN (Denmark)pH variations and carcass bruising in beef carcasses from two slaughter houses.
- S.I. KHVYLYA, A.A. BELOUSOV, T.G. KUZNETSOVA, V.V. AVILOV (Russia) 

The study of microstructure of slaughter animals meat under conditions of ecological 
disbalance

- L. KOVAC, R.LAHUCKY, J.MLYNEK (CSFR)Stress sensitivity and meat quality valuation from sows by bioptic method.
- H. MARIBO (Denmark)Time from last feed to slaughter in relation to skatole level of entire male pigs.
- A.C. MURRAY S.D.M. JONES (Canada)

The effect of mixing, fasting and genotype on carcass shrinkage and pork quality.
- G. PIVA, A. PRANDINI, M. MORLACCHINI, L. DI RENZI (Italy)Effect of adding nicotinic acid and nicotinamide in pigs diets a few days prior to 

slaughtering on muscle glycogen content.
- S.A. POMMIER, A. HOUDE (Canada)Use of the DNA based restriction endonuclease assay to determine the relationship 

between malignant hyperthermia and pork quality.
- M. REI, V. KIRIKALL (Estonia)The influence of some antistressors to technological characteristics of pork.
- R.D. WARNER, G.A. ELDRIDGE, J.L. BARNETT, R.H. KING,

C.G. WINFIELD (Australia)Pre-slaughter behaviour and meat quality of pigs fed excess dietary tryptophan.

Session 4 - ASSESSMENT OF CONSUMER PREFERENCES 
(CONCURRENT SESSION)

- H. AHMAD (Pakistan)Status of meat science and technology in Pakistan and South Asia
- J. ARNAU, L. GUERRERO, P. GOU (Spain)

Effect of pH and genetics on texture characteristics of dry cured ham.
- M. ANDERSSON (Denmark).

Yield and market quality in pigs in relation to sex, slaughter weight and meat content.
- P. ALBERTI, C. SANUDO, P. SANTOLARIA, C. TOURAILLE (Spain/France) 

Sensory evaluation of meat in young bulls fed with different diets.
- M.T. BARGE, G. DESTEFANIS, A. BRUGIAPAGLIA (Italy)The usefulness of some chemical-physical analyses to predict the sensorial quality of 

beefmeat.
- R.G. CASSENS, R.G. KAUFFMAN, A.SHERER, D.L. MEEKER (U.S.A.) 

Variations in pork quality : A 1991 U.S.A. SURVEY.



F. LEON CREPSO, H. GALAN SOLDEVILLA, N. CIUDAD GONZALEZ, A. 
PERALTA FERNANDEZ, B. BALDERAS ZUBELDIA, L. MARQUEZ PRIETO,A. MOLINA ALCALA (Spain)
Sensory evaluation of Spanish ham with different salting periods.
A. GORANSSON, G. von SETH, E. TORNBERG (Sweden)
Influence of intramuscular fat on the eating quality of pork.
J. HAMILTON, D. OBERLEAS, M.HARDEN (U.S.A.)
Study of the effect of three protein sources to provide satiety in humans.
M. KAMAL, E. YOUSSEF, MOHAMED R.A. RASHWAN, S.I. EL-SYIAD 
(Egypt)
Assesment of Egyptian beef and buffalo nutrtive meat quality
HIROTAKA KOHATA, MAKIKAWAGUTI, MASAHIRO NUMATA,
TOYOO NAKAMURA (Japan)
The effect of microcomponents in salt on sensory and physicochemical properties of proscuitti.
VI. IVASHOV, Y.V. TATULOV, T.M. MITTELSTEIN, O.A. LYAPIN (Russia) Beef quality and factors influencing it.
C. LAGAERT, S. DE SMET, A. VERPLAETSE, D. DEMYER, J. VIAENE (Belgium)
Influence of halothane and of meat quality on the sensory evaluation of cooked ham. 
P. MAINS ANT, G.De FONTGUYON (France).

The competition among different types of meat consumed is still and especially a 
question of price.
F. PALMIA , C. NEGRINI (Italy)
Common salt replacement by modified potassium chloride in Italien salami and 
Martadella sausages.
Influence on composition and sensory properties.
QING-XIAN NAN, WEN-JI LI, XUI-FANG PU (China)
The ratio of various parts of the goose carcass and determination of their nutrients.
S. ROUSSET, I. WAKELING, J.F. MARTIN, H. MACFIE, C. TOURAILLE (France/U.K.)
Sensory profile and acceptability scores of different restructured steaks.
C. SANUDO, P. SANTOLARIA, I. SIERRA, M.J. ALCALDE,
C.TOURAILLE (France/Spain)
Sensory meat characteristics from light lambs carcass.
M. L. SCIPPO, G. DEGAND, P. GASPAR, G. VANVINCHT,
G. MAGHUIN-ROGISTER (Belgium)
Progress in the strategy of discrimination of meat producing animals treated with 
growth promoters.
N. SHARMA (India)
Indigenous meat products of India.
M. SKVARCA, B. ZLENDER (Slovenia)
Sensory quality of pickle-cured, vacuum packed and cooked DFD and normal beef.
J. SOHOLM PETERSEN, O.K. PEDERSEN, M. ANDERSSON (Denmark) 
Assessment of backbacon quality.



- S. SPECHT-OVERHOLT, J. ROMANS (USA) 
Pork liver: the forgotten variety meat in the US.

- C.TOURAILLE (France)Consumer evaluation of meat quality criteria.

Session 5 - M USCLE BIOLOGY, POST MORTEM CHANGES AND MEAT 
QUALITY ; AN INTEGRATED APROACH OF THE MEAT TENDERNESS 
PROBLEM

- E.J. ABDUL WAHANB, Y. BRIAND (Iraq/France)
Activity of sarcoplasmic reticulum of fast and slow rabbit skeletal muscles.

- F. ARCHER, R. LAB AS, E. ROCK, X. VIGNON (France)Abnormal calcium regulation in cultured cells from normal and halothane susceptible 
pigs.

- G. ARTIGAS, M. GIL, C. SARRAGA (Spain)
Kinetics of cathepsins from different porcine muscles.

- A. BASTIAENS, C. DEROANNE (Belgium) fu  ,The slaughtering age effect on the physico-chemical properties of broiler chickens 
intramuscular collagen.

- M. BERRI, P. ROUCHON, M. ZABARI, T. SAYD, J. SIBOULET, A. OUALI
(France) . . . . .Purification and characterisation of intermediate Mr proteinase inhibitors from bovine 
skeletal muscle.

- G. BIELICKI, J.P. DONNAT, L. FOUCAT, S. BENDERBOUS, J.P. RENOU 
(France)Effect of brine injection on energy catabolism: P-31 NMR studies on Biceps brachii 
muscle of rabbit.

- P. CENA, J.A. BELTRAN, I. JAIME, P. RONCALES (Spain)Electrophoretic and immunological assessment of degradation by calpains of large 
lamb muscle proteins.

- M. ESTRADE, X. VIGNON, C. BAZIN, G. MONIN (France)
Observation of abnormal mitrochondria in white muscle fibres of RN earner pigs.

- X. FERNANDEZ, R. GUEBLEZ (France)Relationships between metabolite contents and pH values in post mortem longissimus 
muscle of the pig.

- A. V. FISHER, G.R. NUTE, G.A.J. FURSEY, A. CUTHBERTSON (U.K.)The relative effects of animal production and carcass processing factors* on beef 
tenderness.

- F. GUIGNOT, C. TOURAILLE, M. RENERRE, G. MONIN (France)
Relationships between ultimate pH and meat quality in veal.

- H. YINFENG, Y. ZHIHUA, W. ZHAOPENG, L. JIMING (China)
The studies of tenderization of beef.

- E.J . HUFF, F.C. PARRISH Jr, R.M. ROBSON (U.S.A)
Changes in myofibrillar cytoskeletal proteins of bovine longissimus muscles differing 
in tenderness.



A. KARLSSON, B. ESSEN-GUSTAVSSON, K. LUNDSTRÖM (Sweden) 
Muscle glycogen depletion pattern at exanguination of pigs fed high or low protein 
diet.
L. B. KURTH, R. KUYPERS, DJ. HORGAN (Australia)
Lateral crosslinks, polymeric collagen and meat texture.
P. MARINOVA, Y. GORINOV, M. RENERRE, A. LACOURT (Bulgaria/France) 
Effect of castration on some muscular characteristics in calves and buffalo calves.
MING TSAO CHEN, CHIH PING LEE, DENG CHENG LIU (China) 
Differential scanning calorimetric studies on thermal properties of muscle proteins in 
normal and PSE pork.

MING TSAO CHEN, CHIH PING LEE, DENG CHENG LIU (China)
Studies on 2,3-Diphosphoglycerate, pyruvate kinase and mitochondrial ATPase 
activities in PSS pig.
G. MONIN, C. BRARD, P. VERNIN, J. NAVEAU (France)
Effects on the RN' gene on some traits of muscle and liver in pigs.
U. OLSSON, E. TORNBERG (Sweden)The interrelationship between myofibril fragmentation and tenderness for beef meat.
H. OSTAL, L.M. LARSEN, A.J. MÖLLER (Denmark)Lactic acid treatment of pre rigor beef and distribution of cathepsin B+L activity.
A. OUALI, A. TALMANT, G. GEESINK, F. SMULDERS, C. VALIN 
(France/Netherlands)
Muscle type and meat tenderness : possible relationships.
M. N. POUCH, G. BOISSONNET, Y. BRIAND, H.P. SCHMID (France) 
Isolation and characterization of proteasomes (prosomes) from rabbit muscles
QING XIAN NAN, HONG QOU LIANG, XIAN RONG WU, FA ZHENG REN, 
XING MIN LI (China)Effects of application of papain on the muscle protein of livestock and poultry.
H. RHAISSI, S. MORDIER, A. OBLED, D. BECHET, M. FERRARA (France) 
Cathepsin B gene structure and expression.
P. RONCALES, P. CENA, J.A. BELTRAN, I. JAIME (Spain)
Ultrasonication of lamb skeletal muscle fibres enhances post mortem proteolysis.
P. ROUCHON, M. ZABARI, M. BERRI, T. SAYD, J. SIBOULET, A. OUALI 
(France)Purification of high molecular weight proteinase inhibitors from bovine skeletal 
muscle.

K. SAMEJIMA, T. KASHIWAKURA, M. ISHIOROSHI (Japan)
Effect of divalent cations on heat-induced gelation of myosin.
W.R. SHORTHOSE, P.V. HARRIS, I. LOXTON (Australia)
Relationaships between ultimate pH and tenderness of beef.
L.A. SOKOLOVA, B.V. KULISHEV, I.T. TOCHILOVA (Russia)
The study of the dynamics of broiler meat ageing.



- A. SUZUKI, Y. IKEUCHI, M. SAITO (Japan)
Pressure effects on the texture, ultrastructure and myofibrillar protein of beef skeletal muscle.

- R. TANABE, H. NAKAI, K. TAKAHASHI (Japan)
Post mortem changes in skeletal muscle connectin.

- A.A. TAYLOR, L. MARTOCCIA (U.K.)
The effect of low voltage and high voltage electrical stimulation on pork quality

- A.A. TAYLOR, G.R. NUTE, C.C. WARKUP (U.K.)
The effect of chilling, electrical stimulation and conditioning on pork eating quality.

- A.A. TAYLOR, A.M. PERRY C.C. WARKUP (U.K.)
Improving pork quality by electrical stimulation or hip suspension of carcasses.

- L. UYTTERHAEGEN, E. CLAEYS, D. DEMEYER (Belgium)
Effects of in situ injection of exogenous protease effectors in beef meat.

- M. VADA KOVACS (Hungary)
Significance of consistency of porcine semimembranosus muscle in processing 
properties.

- P. VERNAZ, J. LEPETIT (France)
Effect of variation of ante rigor temperature on meat ageing.

- O.A. YOUNG, T.J. BRAGGINS, G.J. BARKER (New Zealand)
The effects of collagen characteristics on sensory assessment and shear values of 
cooked sheep semimenbranosus muscles.

- M. ZABARI, M. BERRI, P. ROUCHON, T. SAYD, A. OUALI (France) 
Purification and characterisation of low Mr proteinase inhibitors from bovine skeletal muscle.

Session 6 - MICROBIOLOGY AND HYGIENE

- T. ATANASSOVA (Bulgaria)
Effect of irradiation and packaging on the survival of Campylobacter jejeuni in chilled poultry meat.

- S. BARBUTI, E. MANGANELLI E„ M. GHISI, M. CAMPANINI (Italy)
The microbiological quality of pork carcasses in italian slaughterhouses. *

- A.S. BARRETO, M.F. MARILIA, J.S. OUAKININ, A.M.R. RIBEIRO (Portugal) 
A specific hazard analysis critical control point plan for the quality assurance of 
Portuguese pork chorizo to warrant an african swine fever virus-free condition.

- S.E. BIRKELAND, T. AUKRUST, H. BLOM (Norway)
An essay for scoring of plasmid encoded bacteriocin effect in fermented food.

- K. BOSCHKOVA, G. MARUDOV (Bulgaria)
Effect of starter cultures on the degradation of organochlorine pesticides.

- M. CAMPANINI, I. PEDRAZZONI, S. BARBUTI, P. BALDINI (Italy)
Control of liseria monocytogenes in meat products by a strain of L. Plantarum.

- P. CARTIER (France)
Sampling plans to monitor microbial quality of commercial beef carcasses.



- H. CHRISTENSEN, R. SORENSEN, H. LUTHJE (Denmark)
Yersinia enterocolitica 0/3 and salmonella SSP on fresh pork collar

- L. CINTAS, W. MOREIRA, J. RODRIGUEZ, O. SOBRINO, M. FERNANDEZ,B. SANZ, P. HERNANDEZ (Spain)
Antimicrobial activity of lactic acid bacteria from meat origin against selected indicator microorganisms.

- P. GUSTAVSSON, E. BORCH (Sweden)
Detection of spoilage bacteria during beef processing using conductance technique, plate count and proliferation index.

- M. HEBRAUD, E. DUBOIS, P. GARRY, J. LABADIE (France)
Low molecular weight proteins from psychrotroph Pseudomonas are overexpressed at low temperature.

- D.G. HOMANN, C.L. KNIPE, E.A. MURANO, R.E. RUST (USA)
Evaluation of spoilage microorganisms on pork carcasses during slaughter and fabrication in 3US pork packing plants.

- A. INES, L. PATARATA, C. MARTINS (Portugal)
Study of a traditional Portuguese blood sausage “moura”.

- M. KARAPINAR, S.A. GONUL (Turkey)
Survival of yersinia enterocolitica in minced meat stored at different temperatures.

- M.K.B. KEMNER, H.J. SEIDEL NIELSEN (Denmark)
Influence of competitive flora and storage conditions on growth of listeria

- P. KITZMAN (Poland)
Total screening, in vitro, of inhibitory and stimulatory effects of natrium chloride, 
natrium nitrite and tripoliphosphate on pathogenic and saprophytic meat microflora.

- J. LABADIE, M. HEBRAUD (France)
Purification and partial characterization of a secreted collagenase from the phyto pathogenic bacterium clavibacter michiganense.

- I. LEGRAND (France)
Effect of packaging on fresh lamb cuts shelf life.

- R.H. LUCHESE, J.F.P. MARTINS, W.F. HARRIGAN (U.K.)
Aflatoxin production in a meat mix model system in the presence of Pediococcus and Lactobacillus : levels of glucose necessary to induce production.

- E.M. MAURER, A.B. CHILDERS (USA)
Effect of time lenght of frozen storage and vacuum packaging on survival of Vibrio vulnificus.

- M.O. MASANA, J.A. LASTA (Argentina)
Microbial lipolysis in beef adipose tissue under refrigeration

- A.J. MILLER, J.E. CALL, R.C. WHITING (USA)
Comparison of organic acids for Clostridium botolinum control in an uncured turkey product.

- P.C. MOERMAN (Netherlands)
Chilling and transport of pork.

- H. NISSEN, R. DAINTY (Norway)
Identification of some lactic acid bacteria from C02 packed meat by 23S RRNA targeted oligo nucleotides probes



H. W. OCKERMAN, J. GAB KIM (USA)Pseudomonas growth as influenced by autoclaving of sterile beef extract.
H. W. OCKERMAN, J. GAB KIM (USA)Influence of previous bacterial growth on the biochemical and microbiological 
properties of beef extract medium

H.W. OCKERMAN, H.R. RODRIGUEZ, N.A. PENSEL (USA/Argentina)
Lactic acid and nisin effect on beef spoilage bacteria attachment
H.W. OCKERMAN, H.R. RODRIGUEZ, N.A. PENSEL (USA/Argentina) 
Attachment of spoilage bacteria to beef muscle tissue.
R.B. PASSOS DE OLIVEIRA , P.R. MASSAGUER (Brazil)
Effects of the addition of acetilated monoglyceride on the microflora, weight losses 
and color bloom of vacuum packaged beef.
E. PETAJA (Finland)Heat resistance of two streptococci isolated from the core of cooked meat products 
made of coarsely ground pork.
J.P.G. PIETTE, J.Y. POSTEC (Canada/France)Bacterial adhesion to cooked sausages : development of a model experimental 
system.
B. RAY, R.A. FIELD (USA)Antibacterial effectiveness of a pediocin AcH-based biopreservative against spoilage 

and pathogenic bacteria from vacuum packaged refrigerated meat.
H.R. RODRIGUEZ, J.A. LASTA (Argentina)Beef slaughter hygiene monitored by carcass bacterial condition.
H.R. RODRIGUEZ, J.A. LASTA, C.A. MARGARIA, M.M. GALLINGER,

C. ARTUSO (Argentina)Combined processes to inhibit Clostridium botulinum toxine production in a beef 
product stored at room temperature.
M. SERDAROGLU, S.O. TOMEK, A. BULGAY (Turkey)
Effect of using sorbic acid on the shelf life of chilled turkey meat.
N . F.A. SILVEIRA, E.T.F. SILVEIRA, M.K. BARBIERI, I. SHIROSE,
VC.A. JUNQUEIRA, M.T.E.L. GALVO (Brazil)
Microbiological stability of vacuum packed poultry liver pâté.
J.N. SOFOS, G.R. SCHMIDT, N. BOONMASIRI, L. YEN (USA)
Thermal destruction of listeria monocytogenes in meat products.
M. G. SEYDI, A.L. KONE, A.N. BA (Sénégal)
Hygienic quality of frozen beef imported in Senegal.
E.T.F  SILVEIRA, D.C.P. JARDIM, N.F.A. SILVEIRA,, M.K. BARBIERI, 
H.K. ARIMA, I. SHIROSE (Brazil)Hurdle technology applied to the production of canned poultry liver pâté.
N. N. TERRA, R.V. MELLO (Brazil)Extension of poultry shelf life by aqueous chlorine and organic acids.
H. YOUSSEF, A. LOFTI, S. FATHI and G. ALI.(Egypt)
Incidence of bacillus cereus in some selected meat products.



- J. ZAPATA, V. MATOS, F. TELLES, Z. GUEDES, M. VASCONCELOS (Brazil) 
Microbial behaviour of fresh sausages containing lamb or goat meat.

Session 7 - FERMENTED PRODUCTS

- J.L. BERDAGUE, C. MONTEL, R. TALON, P. MONTEIL (France)
Influence of starter cultures of the volatile content and aroma of dry sausage.

- D. DEMEYER, S. OTLES, L. CARON (Belgium)
Effect of meat species on proteolysis during dry sausage fermentation.

- O. DIAZ, M. FERNANDEZ, G.D. GARCIA de FERNANDO, L. DE LA HOZ, J.A. ORDONEZ (Spain)
Effect of the addition of the Aspartyl proteinase from Aspergillus oryzae on dry fermented sausage proteolysis during ripening.

- S. EEROLA, R. MAIJAL, P. HILL (Finland.)
The influence of nitrite on the formation of biogenic amines in dry sausages.

- J.J. HINRICHSEN, H.A. ANDERSEN (Denmark)
Effects of 3 bacteria isolated from danish curing brines in a sterile meat model system.

- M. HUGAS, M. GARRIGA, T. AYMERICH, J.M. MONFORT (Spain) 
Biochemical characterization of lactobacilli from dry fermented sausages.

- VH.KURI, E.A. PONCE, I.L. GUERRERO, F.E. GALLARDO (Mexico) 
Effect of starch addition in the quality of fermented sausages.

- A. LANDVOGT (Germany)
Predictive microbiology : targeted control of fermentation processes.

- B. MARCHESINI, W. GAIER, R. MORETON (Switzerland)
Bacteriophages in commercial meat fermentations.

- J.F.P. MARTINS, W.F. HARRIGAN (UK)
Meat based model system for fermentation studies.

- M.C. MONTEL, R. TALON, M. CANTONNET, J. CAYROL (France) 
Peptidasic activities of starter cultures.

- H. NAES, B.O. PEDERSEN, A.L. HOLCK, L. AXELSSON, V. HOLTEN,H. BLOM (Norway)
Fermentation of dry sausage - The effect of added proteinase and lipase from lactobacilli.

- P. PIPEK, F. BAUER, G. SEIWALD (Austria)
Formation of histamine in vacuum packed fermented sausages.

- R. RADOVANOVIC, D. CAVOSKI, P. BOJOVIC, M. PERUNOVIC,
D. VELICKOVIC, G. CARAPIC (Yugoslavia)

Study of a “Uzice bacon” - Traditionnal fermented meat product: processing and characteristics.
- N. SHARMA, R. MUKHOPADHYAY (India)

Processing of fermented sausage using starter cultures.



- M. SKRINJAR, T. HOVART-SKENDEROVIC (Yugoslavia)Ochratoxin a production in dry sausage by pénicillium verrucosum var. cyclopium 
strains.

- L. STAHNKE and P. ZEUTHEN (Denmark)
Identification of volatiles from italian dried salami.

- R. TALON, M.C. MONTEL, M. CANTONNET (France)
Lipolytic activity of Micrococcaceae.

- R. TALON, M.C. MONTEL J.L. BERDAGUE, M. CANTONNET (France) 
Biochemical characteristics of dry sausages in relation with starter cultures.

- M J. TSOU, W.C. BRIDGES, R.L. DICK, J.C. ACTON (USA)Comparison of the rates of pH reduction and lactic acid accumulation during glucose 
fermentation in beef sausage.

- A. VERPLAETSE, S. GERARD, E. BUYS, D. DEMEYER (Belgium)
Endogenous and bacterial proteolysis in dry sausage fermentation.

Session 8 - THE BIOCHEMISTRY OF MEAT AND MEAT PRODUCTS SHELF 
LIFE (concurrent session)

- M. ANTON, Ph GATELLIER, M. RENERRE (France)Non enzymic catalysis of microsomal lipid peroxidation by activated-MetMb. 
detection of myoglobin-derived radicals by ESR spectroscopy.

- S. BUSCAILHON, G. GANDEMER, G. MONIN (France)Evolution of intramuscular lipids during processing of dry cured ham.
- S. BRANDON, P.A. MORRISSEY, D.J. BUCKLEY (U.K.)

The effect of dietary a  tocopherol and sunflower oil on the oxidative stability of 
chicken tissues.

- A.D. CAMPO-FERNANDEZ, J.A. PEREZ-ALVAREZ, M.E. SAYAS-BARBERA, 
M.J.V. ARANDA-CATALA (Spain)Spanish dry cured ham : physical and physicochemical study.

- C. CHEN, A.M. PEARSON, J.I. GRAY (USA)Effects of some food additives on mutagen formation during frying of ground beef.
- M.A. GAGO-GAGO, J.A. PEREZ-ALVAREZ, M.E. SAYAS-BARBERA, M.J.PAGAN-MORENO, A. RODRIGUEZ-LOPEZ, A. BALLESTER, V. ARANDA- 

CATALA (Spain) . .Physical and physicochemical study of Spanish “salchicon during ripening.
- C. GARCIA, J.J. CORDOBA, M.A. ASENSIO, E. BERMUDEZ;,

T. ANTEQUERA , J. VENTANAS (Spain)Heme pigments evolution during ripening of dry cured iberian ham.
- C. GARCIA, J.J. CORDOBA, M.A. ASENSIO, L. MARTIN, A. FALLOLA,

T. ANTEQUERA (Spain)Factors affecting protein and lipid extractibility in meat products.
- L. GASPERLIN, B. ZLENDER, F. BUCAR (Slovenia)

Oxygenation of rare and medium roasted normal and DFD beef.



Ph. GATELLIER, M. ANTON, F. CHRAITI, M. RENERRE (France)
Study of colour stability and lipid oxidation in raw beef meat during storage ; importance of antioxidant enzymes.
C. GENOT, B. METRO, M. VIAU, A. MEYNIER, G. GANDEMER (France) 
How to prepare liposomes to study oxidation of muscle phospholipids ?
S. GIGLI, F. NAPOLITANO, A. CARRETTA, S. FALLIA, M. FIORETTI,D. CENNAMO (Italy)

Conservation of meat samples for physical analysis.
A. JARMOLUK, Z. DUDA, A. MAJEWSKA-KAWINSKA (Poland)
Influence of blood plasma acidification on haeme pigment nitrosation and cured colour development in plasma gel/livex/.
J. KANNER, S. HAREL, R. GRANIT (Israel)
Oxidative processes in meat and meat products.
L. H. KOMISSAROWA, E.G. ROZANTSEV, G.W. GURINOVICH (Moscow)The use of some antioxidants for the stabilization of meat products color.
D. KROPF, H. WANG, M. HUNT, C. KASTNER (USA)
Causes and solutions of iridescence in precooked meat.
M. C. LANARI, R.G. CASSENS, D.M. SCHAEFFER, K.K. SCHELLER (USA) 
Effect of dietary vitamin E on lipid and color stability of frozen beef from Holstein steers.
C J. LOPEZ-BOTE, E. GOMAA, J.I. GRAY CJ. FLEGAL (USA)
Stabilization of broiler lipids (included cholesterol) through dietary supplementation with spice extracts.
M.O. LOPEZ, L. de la HOZ, M.I. CAMBERO, D. LOPEZ, G. REGLERO,J.A. ORDONEZ (Spain)

Iberian pig dry ham volatile compounds from different ham depths.
H.L.MADSEN, L.H. SKIBSTED, G. BERTELSEN (Denmark)
Spices as antioxidants in cooked, minced pork meat.
A. MEYNIER, D.S. MOTTRAM (France/U.K)

The effect of lipid of the Maillard reaction between methionine and ribose : a model system to investigate the formation of meat flavour.
M. MITSUMOTO, R.G. CASSENS, D.M. SCHAEFER, R.N. ARNOLD,C. FAUSTMAN (USA)

Improvement of pigment and lipid stability in beef with vitamin C mix, spread and dip treatments.
F.J. MONAHAN, A. ASGHAR, J.I. GRAY D.J. BUCKELY PA. MORRISSEY (Ireland/USA)

Influence of dietary vitamin E (a  tocopherol) on the colour stability of pork chops.
M. MOULOUD, J.P. DUMONT, R. GOUTEFONGEA (France)Fat, nitrite and the flavour of cured cooked ham.
H.J.S. NIELSEN, A.L. HENSEN, H.V. LUDVIGSEN (Denmark)
Natural antioxidants in a minced meat products.
H.W. OCKERMAN, N.A. PENSEL, H.R. RODRIGUEZ (USA/Argentina) 
Influence of the sequence of treatments on oxidation of pork muscle tissue.



- W. OTTEN, J. BENEDIKT, S. HARTMANN, H.M. EICHINIGER, K. SÓLLNER 
(Germany)Phospholipids and cholesterol in two skeletal muscles and erythrocytes of three 
different malignant hyperthermia genotypes of swine.

- M J PAGAN-MORENO, J.A. PEREZ-ALVAREZ, M.E. SAYAS-BARBERA,M.A. GAGO-GAGO, A. RODRIGUEZ-LOPEZ, A. BALLESTER, V. ARANDA- 
CATALA (Spain)Chorizo : colour and physicochemical parameters evolution during ripening.

- A.M. PEARSON, C. CHEN, J.I. GRAY (USA) .Effects of different antioxidants on formation of meat mutagens during frying of 
ground beef.

- S. RAHARJO, J.N. SOFOS, G.R. SCHMIDT (USA)A modified thiobarbituric acid-Clg (TBA-Clg) method for measuring lipid
peroxidation in meat.

- N. RAMARATHNAM, L.L. DIOSADY, L.J. RUBIN (Canada)
Composition of the flavour volatiles of cooked pork, beef and chicken and of cured 
meat”.

- D.H. REID, TJ. BRAGGINS, O.A. YOUNG (New Zealand)
Sulphide evolution during the cooking of beef and mutton.

- A. RODRIGUEZ-LOPEZ, J.A. PEREZ-ALVAREZ, M.E.SAYAS-BARBERA, M.J. 
PAGAN-MORENO, M. A. GAGO, V. A R A NDA-CATALA (Spain)
Colour and colour stability of dry-cured ham.

- R. SAKATA, T. OSHIDA, Y. NAGATA (Japan)Effects of freezing temperature on physicochemical and processing quality of pork.
- V SANTE, M. RENERRE, A. LACOURT (France)Effect of vitamin E supplementation dietary on colour stability and lipid oxidation in 

turkey meat.
- F.J.G. SCHREURS, T.G. UIJTTENBOOGAART, T.L. TRZISZKA,

H.G.M. REIMERT (Poland) r .The effect of cryoprotectants during frozen storage of myofibrillar protein isolates 
obtained from mechanically deboned chicken meat

- F. SHAHIDI, P.J. KE, Z. ZIANDGDA, Z. YANG, J. WANASUNDARA 
(Canada/China)Antioxidant activity of green and black tea in meat model systems.

- B.J. SHAY, A.F. EGAN, B.A. BILL (Australia)Storage of carcasses, cuts and consumers portions of lamb in atmospheres of carbon' 
dioxide.

- SHIU-LAN GUO, DENG-CHENG LIU, MING-TSAO CHEN (Taiwan)
Effects of spices on color stability of chinese-style sausage.

- TIANAIJIA (China)Investigations on the processing of both frozen and chilled porks.
- F. TOLDRA, M.J. MOTILVA, M.C. ARISTOY, J. FLORES (Spain)Lipase, esterase and aminopeptidase activities in raw pork adipose tissue.



- Z. VELJIC, L.J. NEDEUKOVIC, G. VOJINOVIC, I. VELJIC (Yugoslavia) 
The influence of antioxidants on wholesomenes and shelf-life of mechanically deboned poultry meat (MDPM).

Session 9 - O BJECTIV E MEASUREMENTS OF CARCASSES AND MEAT QUALITY TRAITS

- S. ABOUELKARAM, P. LAUGIER, M. FINK, J. CULIOLI (France)
Ultrasonic measurement of meat heterogeneity due to connective tissue.

- S. ALRAHEEM, N. RASHID, D. AZIZ, J. ALKASS, K. ABOUD (Iraq) 
Evaluation of urea dilution for estimating carcass composition of fat tailed awassi sheep.

- M.BARTLE, B.B. CHRYSTAL.(New Zealand)
A novel, noninvasive method to measure fat content of boneless meat.

- F. BECHEREL, G. EDCELENBOOM, M. RENNERRE, J.R. ANDERSEN 
(France)
Comparison of various instruments for on line assessment of the colour of veal carcasses.

- G.A. BECK, R. DURR, H.M. EICHINGER (Germany)
Predictability of sensoric properties in beef by physiochemical measurements.

- J. BUDIG, I.INGR (Czechoslovakia)
Comparison and application of quality criteria for PSE of pork.

- U. Ch. CHOMANOV, A.U. KAMERBRAYE (Russia)
Some problems of the evaluation of the water - binding capacity and water activity of 
a muscle tissue.

- G. DAUMAS, T. DHORNE (France)
Sex influences on pig carcasses grading.

- G. DAUMAS and T. DHORNE (France)
How to normalize the methods for grading pig carcasses in the community ?

- S. DE SMET, I. VERVAEKE, D DEMEYER, H.PAUWELS, W. EECKOUT,
J. VAN HOOF (Belgium)
Influence of halothane sensitivity and of meat quality on yield and quality of cooked ham.

- D. DIMITRIJEVIC, M. POLIC, G. VOJINOVIC (Yugoslavia)
TLC method of quantitative determination of amoniun compound residues in animal tissue.

- G. EIKELENBOOM, W. ZHANG, A.H. HOVING-BOLINK, G.J. GARSSEN,
P. STERRENBURG.(Netherlands)
Use of different methods to assess veal colour and pigment content.

- D.M FERGUSON, G.W. JOHNSON, I.J. EUSTACE, P. CABASSI,
R.J. CHANDLER, R.J.W. LAKE, R.BRADBURY (Australia)
Estimation of beef carcass composition using velocity of sound and electromagnetic 
scanning.

- P. FREUDENREICH (Germany)
Rapid simultaneous determination of fat, water, protein and color in beef by a nit- 
analyzer.



D. GARRIDO, J. PEDAUYE, S. BANON, A.D.PEREZ, J. LAENCINA (Spain) 
Detection PSE meat and influence of haem pigment concentration .

D. GARRIDO, E. MARIA DOLORES, B. LOPEZ, A.MUNOZ,
J.LAENCINA (Spain)Characteristics and composition of lean and fat in pork carcasses.

J. HANSEN-MOLLER, J. RUD ANDERSON (Denmark)
Alternative methods for assessment of boar taint.
E. R. JOHNSON, D.G. TAYLOR, R. PRIYANTO (Australia)

The contribution of eye muscle area to the objective measurement of carcase muscle.
S.D.M. JONES, D. LANG, A.K.W. TONG, W. ROBERTSON (Canada)
A commercial evaluation of video image analysis in the grading of beef carcasses.
H. KANDA, T. KANECHIKA (Japan)
Some properties of abnormal porcine muscles (PFE, PFD) differed from PSE and 
DFD.
J. LEPETIT (France)Rigor onset in rabbit muscles monitored by vibrations.
R.S. LIN, J.C. FORREST, M.D. JUDGE, R.P. LEMENAGER, A.L. GRANT 
(USA)Application of electromagnetic scanning for prediction of beef carcass composition.
G. LORENZ (Germany)Future classification systems - requirement specification from a management 
perspective.
V LUTS, V. KANGRO, H. KOPPEL (Estonia)
Quality of beef produced in Estonia.
G. MALMFOR (Sweden)Introduction of a new method for predicting fat content in lamb carcasses.
L. MIOCHE, M.A. PEYRON, J. CULIOLI (France)
The role of the bite force in hardness reception.
G. S. MITTAL, M. ZHANG, S. BARBUT (Canada)Test conditions for measuring water holding capacity of beef products by centrifugal 
method.
H. NAKAI, R.TANABE, S. ANDO, T. IKEDA, M. NISHIZAWA (Japan) Development of a technique for measuring tenderness in meat using a “Tensipresser”.
K. PERSSON, E. TORNBERG (Sweden)The sensory, structure and fracture properties of heated sausage batters.
D.M. PHILLIPS (New Zealand)A new technique for measuring meat texture and tenderness.
V SARAFIS (Ausralia)Confocal microscopy - A new tool in the investigation of muscle and muscle food 
products.
M. SEVERINI, M.TREVISANI, A.R. LOSCHI, A. VIZZANI (Italy)
A trial to define factors affecting pigmeat quality.



- F. SHAHIDI, R.B. PEGG (Canada)Applications of colorment in muscle food quality evaluation.
- V SVINTSOV, B. IVANOV (Russia)Theoretical and practical aspects of the express - method of meat products quality 

control.
- D.G. TAYLOR. E.R. JOHNSON, R. PRIYANTO (Australia)Alternative positions for measuring fat thickness on beef carcasses.
- G.R. TROUT (Australia) . .Evaluation of techniques for monitoring pork quality in Australian pork processing

plants.
- K. VHULKOVA, T.S. OBRETENOV, S. DANTCHEV (Bulgaria)An adapted method of isolating aromatic substances from meat products.
- C. VIALLON, J.L. BERDAGUE, C. DENOYER, N. TRAN, M. BONNEAU,

M. LE DENMAT (France) . . .Analysis of volatile components from backfat of pig and relations with androstenone
content.

- R.D. WARNER, G.A. ELDRIDGE, C.I. BALL, E. NANTHAN (Australia) 
Evidence of anisotropy in probe measurements of pork muscle colour.

Session 10 - MEAT PRODUCTS AND HUMAN NUTRITION AND HEALTH

- M.A. ABD ALLAH, RM. ABU SALEM, N. F. GAMAL, N.M. ABD ELMAGUID 
(Egypt)X-Ray analysis and infrared spectrum of beef sausage and chicken patties 
manufactured with and without protease inhibitor.

- F.M. ABU SALEM, M.A. ABD ALLAH,, N. F. GAMAL, N.M. ABD
ELMAGUID (Egypt) . . ,Histological structure of beef sausage and chicken patties manufactured with and 
without protease inhibitor.

- K. AMIRKHANOV, M. SMINORV, O. AKULOVA, E. TULEUOV, U.ILYASOV 
(Russia)Possibilities of using wool by products in the producUon of sausages items.

- L.J. BASTIC, D. LAZIC, M. BASTIC, S. SEKIS, M. SARATLIC (Yugoslavia) 
Quality standardization of industrialy produced “Cevapcici” - national ground meat 
products.

- N.J. BERAQUET, M.T.E.L. GALVAO, R.M.Z. da SILVA (Brazil)Influence of using mechanically separated chicken meat from different parts and 
levels on the chemical, physical and sensory properties of bologna type product.

- E. BIANCHI, E.M. ZAMBINI, P. MASIOLI (Italy). . . .The determination of carbos simethyl-cellulose as a micro ingredient in sausages such 
wurstel.

- E. BIANCHI, A. CANTONI, F. LODI RIZZINI (Italy)Optimization of the use of animal and vegetable proteins in mortadella mixtures.
- C. BOYER, A. OUALI, J. CULIOLI (France) . .Heat Gelation of myosin : influence of purification, muscle type and ionic strength.



- D. GARRIDO, J. PEDAUYE, S. BANON, A.D.PEREZ, J. LAENCINA (Spain) 
Detection PSE meat and influence of haem pigment concentration .

- D. GARRIDO, E. MARIA DOLORES, B. LOPEZ, A.MUNOZ,
J.LAENCINA (Spain)Characteristics and composition of lean and fat in pork carcasses.

- J. HANSEN-MOLLER, J. RUD ANDERSON (Denmark)
Alternative methods for assessment of boar taint.

- E.R. JOHNSON, D.G. TAYLOR, R. PRIYANTO (Australia)The contribution of eye muscle area to the objective measurement of carcase muscle.
- S.D.M. JONES, D. LANG, A.K.W. TONG, W. ROBERTSON (Canada)A commercial evaluation of video image analysis in the grading of beef carcasses.
- H. KANDA, T. KANECHIKA (Japan)Some properties of abnormal porcine muscles (PFE, PFD) differed from PSE and 

DFD.
- J. LEPETIT (France)Rigor onset in rabbit muscles monitored by vibrations.
- R.S. LIN, J.C. FORREST, M.D. JUDGE, R.P. LEMENAGER, A.L. GRANT 

(USA)Application of electromagnetic scanning for prediction of beef carcass composition.
- G. LORENZ (Germany)Future classification systems - requirement specification from a management 

perspective.
- V LUTS, V. KANGRO, H. KOPPEL (Estonia)

Quality of beef produced in Estonia.
- G. MALMFOR (Sweden)Introduction of a new method for predicting fat content in lamb carcasses.
- L. MIOCHE, M.A. PEYRON, J. CULIOLI (France)

The role of the bite force in hardness reception.
- G.S. MITTAL, M. ZHANG, S. BARBUT (Canada)Test conditions for measuring water holding capacity of beef products by centrifugal 

method.
- H. NAKAI, R.TANABE, S. ANDO, T. IKEDA, M. NISHIZAWA (Japan) Development of a technique for measuring tenderness in meat using a “Tensipresser”.
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-  K. PERSSON, E. TORNBERG (Sweden)The sensory, structure and fracture properties of heated sausage batters.
- D.M. PHILLIPS (New Zealand)A new technique for measuring meat texture and tenderness.
- V SARAFIS (Ausralia)Confocal microscopy - A new tool in the investigation of muscle and muscle food 

products.
- M. SEVERINI, M.TREVISANI, A.R. LOSCHI, A. VIZZANI (Italy)

A trial to define factors affecting pigmeat quality.



- F. SHAHIDI, R.B. PEGG (Canada)
Applications of colorment in muscle food quality evaluation.

- V SVINTSOV, B. IVANOV (Russia)
Theoretical and practical aspects of the express - method of meat products quality 
control.

- D.G. TAYLOR, E.R. JOHNSON, R. PRIYANTO (Australia)
Alternative positions for measuring fat thickness on beef carcasses.

- G.R. TROUT (Australia)Evaluation of techniques for monitoring pork quality in Australian pork processing 
plants.

- K. VHULKOVA, T.S. OBRETENOV, S. DANTCHEV (Bulgaria)
An adapted method of isolating aromatic substances from meat products.

- C. VIALLON, J.L. BERDAGUE, C. DENOYER, N. TRAN, M. BONNEAU,
M. LE DENMAT (France)Analysis of volatile components from backfat of pig and relations with androstenone 
content.

- R.D. WARNER, G.A. ELDRIDGE, C.I. BALL, E. NANTHAN (Australia) 
Evidence of anisotropy in probe measurements of pork muscle colour.

Session 10 - MEAT PRODUCTS AND HUMAN NUTRITION AND HEALTH

- M.A. ABD ALLAH, F.M. ABU SALEM, N. F. GAMAL, N.M. ABD ELMAGUID
(Egypt)X-Ray analysis and infrared spectrum of beef sausage and chicken patties 
manufactured with and without protease inhibitor.

- F.M. ABU SALEM, M.A. ABD ALLAH,, N. F. GAMAL, N.M. ABD 
ELMAGUID (Egypt)Histological structure of beef sausage and chicken patties manufactured with and 
without protease inhibitor.

- K. AMIRKHANOV, M. SMINORV, O. AKULOVA, E. TULEUOV, U.ILYASOV 
(Russia)Possibilities of using wool by products in the production of sausages items.

- L.J. BASTIC, D. LAZIC, M. BASTIC, S. SEKIS, M. SARATLIC (Yugoslavia) Quality standardization of industrialy produced “Cevapcici” - national ground meat 
products.

- N J. BERAQUET, M.T.E.L. GALVAO, R.M.Z. da SILVA (Brazil)
Influence of using mechanically separated chicken meat from different parts and 
levels on the chemical, physical and sensory properties of bologna type product.

- E. BIANCHI, E.M. ZAMBINI, P. MASIOLI (Italy)
The determination of carbos simethyl-cellulose as a micro ingredient in sausages such 
wurstel.

- E. BIANCHI, A. CANTONI, F. LODI RIZZINI (Italy)
Optimization of the use of animal and vegetable proteins in mortadella mixtures.

- C. BOYER, A. OUALI, J. CULIOLI (France)
Heat Gelation of myosin : influence of purification, muscle type and ionic strength.



- T.V. BUROVA, N.D. KOZLOVA, V. Ya. GRINBERG, A.D. NEKLUDOV,
VB. TOLSTOGUZOV (Russia)Thermal denatuation of albumin of bovine blood plasma.

- J. CARBALLO, S. COFRADES, M. CARECHE, J. JIMENEZ COLMENERO 
(Spain)Functional and physical-chemical parameters of actomyosin from pork muscle of 
different characteristics.

- F. CHRAITI, M. de LAMBALLERIE, A. OUALI, J. CULIOLI (France)
Gelation properties and binding ability of bovine myofbrillar proteins.

- L. CUERPO, A. PIZI, L.A. ROMERO, D.A. DAMEN, N.J. LATTMORI 
(Argentina)Evaluation of bipyridylium herbicides residues in animal food.

- J.C.M. DELLA TORRE, H.K. ARIMA, E.T.F. SILVEIRA, E.A. YAMADA,
E.E.M. MORI, I. SHIROSE (Brazil)
Buffalo meat in frankfurter type sausages.

- S. DRAGOEV, K. WASSILEV, S. DANCHEV, M. MILANOVA, S. GEORGIEV 
(Bulgaria)Preparation from skins of steam pigs to put into the production of sausages.

- N.L. FAIVISHEVSKY, T.D. LISINA, S.I. KHVYLYA, T.G. KUZNZTSOVA 
(Russia)New extruted combination products.

- K. HAMMADI, S. LATIF, A. DAWOOD, S. AFIFI (Egypt)Quality and nutritional assessment for three canned recipes processed from rabbit 
meat.

- S. HOSSEINI, M. MIZANI (Iran)Development of sea food patties from underutilized fish species.
- S. JOANDEL, C. TASSY, J. CULIOLI (France)Heat gelling properties of rabbit myofibrillar proteins : influence of muscle type.
- V.I. IVASHOV, A.D. NEKLUDOV, V.P. ILYUKHINA, M.I. BABURINA, R.A. 

KHROMOVA (Russia)Certain macro kinetic approaches to the quantitative description of blood proteins 
hydrolysis of beef cattle.

- J.C.M. DELLA TORRE, P.E.de FELICIO (Spain)Effects of prerigor beef and sodium tripoliphosphate on the characteristics of 
Frankfurter-type sausage.

- S. KARAKAYA, A. KAVAS, S. MEHIR EL (Turkey)Comparative study on nutritive value of meat (semi tendinosus muscle) using 
microwave and conventional cooking.

- K. KATSARAS, K.D. BUDRAS (Germany)Effects of soy proteins on technological and morphological properties of bologna 
type sausage.

- D. KÜHNE, F. WIRTH, H. WAGNER (Germany)
Iodate as iodizing agent in curing salt.

- K. LADSTEIN, E. SLINDE (Norway)Swelling properties of isolate myofbrils from PSE and normal pork meat.



- MIN LIAN JI, LI SU LONG, MAXING SHENG (China)
Research on stabilization of blood pigment for replacement of nitrite cured meat color 
of sausage products.

- G.S. MITTAL, S. BARBUT (Canada)
Role of fat in breakfast sausages.

- A.D. NEKLUDOV, V.P. ILYUKHINA, M.I. BABURINA (Russia)
Improvement of thermostability of pancreatin - Enzyme of beef cattle pancreas.

-T. NGAPO, B. WILKINSON, R. CHONG, D. HAISMAN (New Zealand)
Gelation of bovine myofibrillar protein induced by 1,5 gluconolactone.

- NI CHEN, ZHANG GENSHENG, MIN LIANJI (China)
A study on processing technology of children nutritious sausage.

- A. PIZZA, R. PEDRIELLI (Italy)Effects of tumbling and cooking methods on the yield and acceptability of cooked 
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- V.Y. SVINTSOV (Russia)
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grinding of biological products.



- S. UALIEV, M. SMIRNOV, A. BOLSHAKOV, E. TULEUOV, N. APSALYAMOV 
(Russia)The technology for improvement of fresh smoked sausage quality.

- A. VIZZANI, A.R. LOS CHI, M. TREVISANI, M. SEVERINI (Italia)
Quality aspects of a low fat line of typical italian pig meat products.

- K. VHULKOVA, D. POPOV (Bulgaria)
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QUANTITY AND PATTY ACID COMPOSITION op various depot pat s in castrated a n d non ca st r at ed 
Hoggets f e d clenb ut e ro l

BANSICALIEVA, a . A'IGSLOV, Z. SHINDARSKA, P. MARINOVA 
Institute of Animal Science, 2232 Kostinbrod, Bulgaria

A trial has been conducted on male castrated and noncastrated hoggets fed diets 
containing energy and protein - 4.1 MJ and 130 g per kg of feed, respectively. 
lUe effect of long-term treating (6 months) with Clenbuterol (1 mg/kg diet) on both 
quantity and fatty acid composition of lipids from different adipose tissues (perirenal, 
^il, caul, breast, intermuscular) has been studied.
 ̂decrease of lipid amounts was established in adipose tissues in treated (castrated 
^d noncastrated) animals compared to control groups.
'■’lenbuterol leads to some changes in the size of adipocytes and composition of adipose 
tissue triacylglycerols. Changes observed are associated with physiological state of 
^himals and localisation of fat depots.

N ation of carcass dissectioning and chemical properties of meat from turkey breeding in turkiye.

'6ULGAY, S.O.TOMEK and M.SERDAROSLU
Un iversity, Food Engineering Department, Bornova, Izmir, Turkiye.

 ̂Hirkiye, there are some problems about the poultry meat production and consumption. Turkish people have on 

ibitude to eat red meat. So there isn't sufficient research about chemical properties of turkey meat and 

*s° using in the meat industry. For this reason this subject must be investigated. In this research 16 

^key were slaughtered and dissected to a breast, thigh, skin with underskin fat, edible offals and 

^ings. Carcass and meat yield were determined for each part the protein, water, ash and fat content, pH 

1(1 the TBA number were determined in thigh, breast and the skin. The total viable count was determined on 

9̂h and breast. As a result, carcass yield and meat yield of carcass were found 75% and 73% respectively. 

9̂h, breast, trimmings, skin and bone percentage were 18,22,18,17 and 25 respectively. Oil content are 

tween 3-6% for thigh, 1-3% for breast and 21-61% for skin water content are between 70-77% for thigh, 73- 

for breast and 22-77% for skin. TBA number changes between 0.16-0.51 for thigh, 0.08-0.44 for breast and 

?'°-6 mg malonaldehyde/lkg for skin and fat pH are 6.47 for thigh and 5.78 for breast. Total viable counts 

 ̂39xl04 total cell/gr for thigh and 43xl04 total cell/gr for breast.



INFLUENCE OF GROWTH INTENSITY AND CARCASS WEIGHT ON CARCASS AND MEAT CHARACTERISTICS OF BROWN BULLS 

S. CEPIN, M. CEPON, D. 5K0RJANC

University of Ljubljana, Biotechnical Faculty, Zootechnical Department, 61230 D0M2ALE, Slovenia
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Influence of growth and carcass weight on carcass quality and physical-chemical and sensory meat characterist^tt 

has been studied in case of 64 brown bulls cross-breed with Brown Swiss (40 % of B.S. blood), fattened medW ■ 

intensively to average weight 575 kg. Phenotypical correlations and regressions between certain carcass and m^ot 

characteristics have also been studied. '̂ e

The results of the research show that increase of weight hasn’t significantly affected any of the important 

carcass or meat characteristics. But weight of finished animals or carcass weight has significantly affected 

most of the important carcass and meat characteristics. In this way carcass weight was in significant positive 

correlation with subjective evaluation of carcasses (r = 0,42), with % of fat in carcasses (r = 0,47), with 

meat : bones ratio (r = 0,28), with flavour of meat (r = 0,34) and with % of fat in meat (r = 0,38). Carcass 

weight was in negative correlation with % of bones (r = -0,45), with % of more valuable carcass parts 

(r = -0,31), with meat : fat ratio (r = -0,44) and with % of water in meat (r = -0,27).
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CHANGES IN BOTH QUALITY AND COMPOSITION OP MEAT IN CASTRATED AND NONCASTRATED ft,
HOGGETS FED CLENBUTEROL
Z. CHINDARSKA, V. BANSKALIEVA, P. MARINOVA, T. DARDJONOV A.
Institute of Animal Science, 2232 Kostinbrod, Bulgaria

be
The effect of Clenbuterol ( 1 mg/kg diet) on both quantitative and qualitative carcass C0: 
characteristics in castrated and non-castrated male hoggets fed diets contained 4.1 MJ 
energy and 130 g protein/kg feed, respectively.
Clenbuterol intake induces a growth of pre-slaughter weight, slaughter carcass and ph,
dimensions (weight and surface) of m.Longissimus Dorsi in both castrated and non- is]
castrated hoggets.
A protein increase was established in the meat and m.Longissimus Dorsi, regardeless of 
physiological condition. Mioglobin decrease as well as some changes in pH, colour, sui
water binding capacity show that Clenbuterol makes worse tha quality of meat produced. the 
Drastic reducing of fats in animals treated (about 5 times in m.Longissimus Dorsi and 
about 2 times in mean meat samples) is not accompanied with changes in their fatty— 
acid composition.

or



wFECTS OF A RESTRICTED GROWING DIET AND/OR A FAT SUPPLEMENTED FATTENING DIET ON FATTY 
^CID COMPOSITION IN CARCASSES OF BULLS
^ CLINQUART, C. VAN EENAEME, L. ISTASSE, P. BALDWIN, J.L. HORNICK and J.M. BIENFAIT 
Nutrition, Faculté de Médecine Vétérinaire, Université de Liège, B43 - Sart Tilman, 4000 LIEGE, BELGIUM

t is interesting to increase the unsaturated fatty acid proportion (UFA) in carcasses of 
stiffening bulls, if replacement of saturated by unsaturated fatty acids lowers the incidence 
ied*f coronary heart disease. The present experiment was designed to examine the effects of
! mfrotein and energy restriction during growth associated or not with a fat supplement during

■he fattening period on fatty acid composition in the carcasses.
•''felve Belgian Blue - dual purpose type - bulls were used in a 2 x 2 factorial design. During 

d 1 202 days growing period they received a conventional diet (80% concentrate, 20% hay) or a 
.Restricted diet (RD)(20% concentrate, 20% hay and 60% straw). During the fattening period, 
i hey were given a sugar beet pulp based diet supplemented or not with extruded soya bean 
s Sb)- Fatty acid composition of intermuscular (IM) and intramuscular (M) fats of Longissimus 
J°rsi and perirenal fat (PR) was determined by gas chromatography.
he effects of RD on IM fatty acid proportions were a reduction of C18.-0 ( 21.7% vs 29.9%,
$0.01) and increase of C18:l (38.0% vs 31.4%, P<0.01) and C18:2 (6.4% vs 3.9%, P<0.05)
'^suiting in a increased UFA (47.2% vs 38.3%, P<0.001). Similar trends were observed in M but 
-hese differences were not significant (48.7% vs 46.6% UFA) except for the C18:l (37.8% vs 
l5-6%, PS0.05). By contrast PR fatty acid composition was not affected by the RD. The effects 

SB were quite similar since UFA was increased in IM (44.5% vs 40.9%, P<0.05) but not in M 
*8.1% vs 47.2%) and PR (40.3% vs 38.6%).
^ conclusion RD during growth and SB during the fattening period produced similar effects on 
'*tty acid composition, varying effects being observed according to the fat location.

Ba b b i t m e a t  f a t t y  a c i d s a s a f f e c t e d  b y  diet f a t

COBOS, M.I. CAMBERO, J.A. ORDONEZ and L. de la HOZ.

departamento de Nutrición y Bromatología III (Higiene y Tecnología de los Alimentos), Facultad de Veterinaria, Universidad 
’ Complutense, 28040 Madrid (Spain).

Rabbit meat is a popular food in Mediterranean countries. Important features of this meat are a high content of protein, 
Phospholipids and PUFAs. Thus, this meat is being well considered in human dietetics. The objetive of this study was to investigate if it 
ls possible to reduce the rabbit meat fatty acid saturation to produce a healthier food.

A total of 24 rabbits, consisting of male and female, were used to determine the effects of diets with different fat composition on 
'heat quality. A control diet (CD) containing alfalfa hay (30%), barley (22%), cereal straw (20%), soy bean meal (11%), cereal bran (8%), 
sunflower meal (7%), salt, vitamins and minerals, was compared with three experimental diets. The composition of these diets was that of 

1 'he control diet added with 3% tallow (TD), or with 3% oleine (OD), or with 3% soy bean oil (SD).
Animals were slaughtered with a live weight around 2.0 kg. Moisture, protein, fat and fatty acid composition were determined in a 

'heat homogenate from each animal. Statistical analysis was performed using analysis of variance.
Significative differences (p < 0.05) were found for the chemical composition of the rabbit meat in batch CD versu s SD, TD versus 
and TD versus SD for dry matter; and TD versu s SD for fat content. Fatty acid composition showed significative differences in the 

fatty acids: C-14.0 in batches CD and TD versus OD and SD; C-16:0 in batches OD and SD versus CD and TD, and CD versus TD; C- 
:̂1 in batch TD versus CD, OD and SD; C-18:2 in batches OD and SD versus CD and TD; and C-18:3 in batch SD versu s CD, OD andTD.

The amounts of C-18:1 and C-18:2 found on the rabbit meat fatty acids were directly related with the diet fatty acid composition.



THE INF! 1F.NUF. OF TUF. GENOTYPE OF SIRE AND PHYSlQIfXrlCAE TYPF. O N  CARCASS COMPOSITION 

J.F. DE BRUYN, R.T NAUDE, J.H. HOFMEYR, H.H. MEISSNER’ AN D  C.Z. ROUX
Irene Animal Production Institute, Private Bag X2, Irene, 1675, Republic of South Africa C,v
•Department of Animal Production, University of Pretoria, Pretoria, 0002, Republic of South Africa t>i?:

The primary concern of this genotypic evaluation study was to evaluate the production and product (carcass, meat 
leather) characteristics of certain sire (Afrikaner-A, Brahman-B, Charolais-C, Hereford-H & Simmental-S) and dam (A 
Bonstnara-Bo and BA, CA, H A  &  SA two-way crosses) genotypes of different physiological types, when fed under inte« 
ive production systems. Weaner steers of these respective purebreds and crosses were intensively fed (average: ME  
10,50 MJ/kg and CP = 11,86 % ) in individual feeding pens and slaughtered immediately post weaning ( kg) and 
340 380 and 440 kg live masses respectively for a complete slaughter animal, carcass, meai quality and hide/ieatber qual 
evaluation. All carcasses were dissected into subcutaneous fat (SC fat), meat and bone in order to determine the pbystf 
carcass composition. Carcass composition in terms of total fat + muscle 4 bone was determined by combining 
physical composition of the carcass with the chemical composition of a representative cut (prime rib: 11, 12 &  13 nboi 
Carcass composition was evaluated at an equal SC fat basis (analysis of covariance), while carcass mass at an equal SC 
(%) was used as the basis for the grouping of the 34 genotypes in five different physiological groups (early to late).

A significant (P<0,05 &  P<0,01) sire and physiological group effect was evident for bone, meat and total fat ( 
and muscle:bone ratio, with the effect on muscle (%) being non-significant (equal SC fat % ). The late maturing C- « 
S-sired genotypes and medium-late and late physiological groups had a significantly (P<0,05) lower bone (%) and lug! 
meat and total fat (%) and muscle:bone ratio, compared to the early maturing B- and H-sired genotypes and media 
early and early groups. Hie carcass composition of the early maturing A-sired genotypes tended to be intermediate.

Comparing animals of different genetic backgrounds and physiological status at an equal SC fat (%). resulted m 
nificant differences in carcass composition. Thus, carcass classification systems based on SC fat (%) will fail to sepa
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dissimilar carcasses on the market in terms of composition, primarily due to physiological differences.

HISTOLOGICAL STUDY OP SOKE ORGANS IN ORGANISM OP LAMBS PED CLENBUTEROL

LILIA DICHEVA 8

Institute of Animal Science, 2232, Kostinbrod, Bulgaria ^

In three groups of lambs fed low- concentrated, moderately-concentrated and high-con- 

cetrated, the effect of Clenbuterol has been studied on histostructures of some organ«'S 

Lambs received at 10 mg/kg feed of Clenbuterol daily for 42 days. In each group of fotj 

animals samples for histologic analyses of duodenum, jejunum, rennet, liver, lung and ^

kidneys have been taken. I'°t
Results of the study show that Clenbuterol supplement has influenced soimvhat “t 

on some histostructures in duodenum, jejunum and rennet only the group of lambs under ^ 

high-concentrated feeding. In all three groups of animates were established stagnation 

and distrofic effects in liver, as well as a series of changes in .their kidneys, con- 

ceming mainly Malpigic corpuscles. In lungs inflammatory processes observed in pul­

monary parenhim with a predominant heamoragic character occur mainly in animates of %  

experimental groups but the presence of those processes in some animales of control 

groups does not give sufficient grounds for categorical inferences.
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pORK PRODUCTION EFFICIENCY OF CROSSBRED AND INDIGENOUS INDIAN PIG

C.V.DUBEY,

piggery Development Officer, Animal Husbandry Department, Govt, of Bihar, Ranchi, India.
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Cross breeding of local pigs with exotic ones has been started in India for increasing the 

Production. Therefore the present study has been undertaken at organised farms as well as surrounding 

Ullages of Ranchi. Five genetic groups Landrace, Large white yorkshire, Local, Landrace r  Local and 

ârge white yorkshire x Local were studied for growth, reproduction and feed conversion efficiency.
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The study conducted in village condition indicated the superiority of Large white yorkshire x 

focal crosses over other. Landrace cross was found superior in organised farm condition. For grading up 

of local pigs it will be desirable to deploy Large white yorkshire among the farmers in village condition.
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composition data of pork from a new genotype bred naturally as compared to the pork from large scale farming

DWORSCHAKx - A. LUGASIX - £. BARNAX - A. GERGELYX - M. TEKESX 
' 0. GAALX - RADNtiTIx - L. JUHASZxx - 0. KALTENECKER xxx - G. BlRdx

National Institute of Ford Hygiene and Nutrition, Budapest, Hungary 
*Meat Trade Company of Budapest 

m? ̂ Hungamang Ltd. Budapest

A new pig genotype of Hungarian Big White (75 H) and mangalica (pigs with curly bristles, 25 \) was bredid
9rKi then the pigs were kept in a small farming system, with all possibilities of a natural lifestyle. They did 
'fot receive either antibiotics or yield increasing hormones. The pigs were sacrified at a bodyweight of 160 kg 

t so.
^ Control pigs of genotype Hungarian Big White were kept in a large-scale farming and sacrified at 100-120 kg 

bodyweight. The two groups (12 animals each) received practically the same feed.
Lipid peroxidation characterized by the malondialdehyde level was significantly decreased in the spare rib, 

% p  and ham samples of the new genotype. Superoxide dismutase activity, referring to the enzymic defence 
Gainst free radicals, was much higher in the hams and chops of new genotype than in the control samples.

Iron and zinc levels were much higher in the pork samples of the new genotype. In this group an increase of 
foiamin concentration could be observed, too.

Arachidonic acid highly elevated in the liver of the new genotype compared to the control.
There was no marked difference in the protein and fat content between the samples of the two pig groups. 
Research work is in progress to find the reason for the differences in the composition data.



THF. IN FIlKN rF OF THF. C.F.NOTYFE OF SIRE ANJ) PHYSKHfKjJfA I. TYPF- ON CAiCASS GO M POSITION P°R
J.F. DE BRUYN, R.T NAUDfi, J.H. HOFMEYR, H.H. MEISSNER" AND C.Z. ROUX*
Irene Animal Production Institute, Private Bag X2, Irene, 1675, Republic of South Afnca C.v
•Department of Animal Production, University of Pretoria, Pretoria, «002, Republic of South Africa Pig!
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The primary concern of this genotypic evaluation study was to evaluate the production and product (carcass, meat 1 
leather) characteristics of certain sire (Afrikaner-A Brahman-B, Charolais-C, Hereford-H & Simmental-S) and dam (A < 
Bonsmara-Bo and BA, CA, H A  &  SA two-way crosses) genotypes of different physiological types, when fed under intent pro 
ive production systems. Weaner steers of these respective purebreds and crosses were intensively fed (average: M E  »lu 
10,50 MJ/kg and CP = 11,86 % ) in individual feeding pens and slaughtered immediately post weaning ( 210 kg) and 
340, 380 and 440 kg live masses respectively for a complete slaughter animal, carcass, meat quality and hide/leatber quail 
evaluation. All carcasses were dissected into subcutaneous fat (SC fat), meat and bone in order to determine the physic 
carcass composition. Carcass composition in terms of total fat + muscle + bone was determined by combining it 
physical composition of the carcass with the chemical composition of a representative cut (prime rib: 11, 12 &  13 riba* loc 
Carcass composition was evaluated at an equal SC fat basis (analysis of covariance), while carcass mass at an equal SC I 
(%) was used as the basis for the grouping of the 34 genotypes In five different physiological groups (early to late).

A significant (P<0,05 &  P<0,01) sire and physiological group effect was evident for bone, meat and total fat ( 
and musdetbone ratio, with the effect on muscle (%) being non-significant (equal SC fat % ). The late maturing C- s 
S-sired genotypes and medium-late and late physiological groups had a significantly (P<0,05) lower bone (%) and higf 
meat and total fat ( % ) and muscle:bone ratio, compared to the early maturing B- and H-sired genotypes and medic 
early and early groups. The carcass composition of the early maturing A-sired genotypes tended to be intermediate.

Comparing animals of different genetic backgrounds and physiological status at an equal SC fat (%), resulted in 
nificant differences in carcass composition. Thus, carcass classification systems based on SC fat (%) will fail to sepal 
dissimilar carcasses on the market in terms of composition, primarily due to physiological differences.

« 1

cot

HISTOLOGICAL STUDY OP SOKE 0RGAKS II'! ORGANISM OP LAMBS PED CLENBUTEROL ^ t

LILIA DICHEVA ' Q'

Institute of Animal Science, 2232, Kostihbrod, Bulgaria

In three groups of lambs fed low- concentrated, moderately-concentrated and high-con- i 

cetrated, the effect of Clenbuterol has been studied on histostructures of some organs' 

Lambs received at 10 mg/kg feed of Clenbuterol daily for 42 days. In each group of foif 

animals samples for histologic analyses of duodenum, jejunum, rennet, liver, lung and 

kidneys have been taken.

Results of the study show that Clenbuterol supplement has influenced somwhat , 

on some histostructures in duodenum, jejunum and rennet only the group of lambs under 

high-concentrated feeding. In all three groups of animales were established stagnation! 

and distrofic effects in liver, as well as a series of changes in ^heir kidneys, con- 1 

ceming mainly Malpigic corpuscles. In lungs i.nflamr.iatory processes observed in pul­

monary parenhim with a predominant heamoragic character occur mainly in animales of 

experimental groups but the presence of those processes in some animales of control 

groups does not give sufficient grounds for categorical inferences.
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pORK PRODUCTION EFFICIENCY OF CROSSBRED AND INDIGENOUS INDIAN PIG

C.V.DUBEY,

piggery Development Officer, Animal Husbandry Department, Govt, of Bihar, Ranchi, India.

L t Cross breeding of local pigs with exotic ones has been started in India for increasing the

;n( Production. Therefore the present study has been undertaken at organised farms as well as surrounding

Ullages of Ranchi. Five genetic groups Landrace, Large white yorkshire, Local, Landrace y  Local and
i i .

ârge white yorkshire x Local were studied for growth, reproduction and feed conversion efficiency, all’
The study conducted in village condition indicated the superiority of Large white yorkshire x

cil1 local crosses over other. Landrace cross was found superior in organised farm condition. For grading up
2 f

°f local pigs it will be desirable to deploy Large white yorkshire among the farmers in village condition.
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COMPOSITION DATA OF PORK FROM A NEW GENOTYPE BRED NATURALLY AS COMPARED TO THE PORK FROM LARGE SCALE FARMING

0W0RSCHAkx - A. LUGASIX - £. BARNAX - A. GERGELYX - M. TEKESX 
' D. GAALx - RADN0TIx - L. JUHASZxx - 3. KALTENECKER xxx - G. BiRdx

National Institute of Ford Hygiene and Nutrition, Budapest, Hungary 
X*Meat Trade Company of Budapest 

 ̂I ̂ Hungamang Ltd. Budapest
ow
, A new pig genotype of Hungarian Big White (75 %) and mangalica (pigs with curly bristles, 25 H) was bred 

’hd then the pigs were kept in a small farming system, with all possibilities of a natural lifestyle. They did 
^t receive either antibiotics or yield increasing hormones. The pigs were sacrified at a bodyweight of 160 kg 

so.
Control pigs of genotype Hungarian Big White were kept in a large-scale farming and sacrified at 100-120 kgI*

bodyweight. The two groups (12 animals each) received practically the same feed.
0  ̂ Lipid peroxidation characterized by the malondialdehyde level was significantly decreased in the spare rib,
- % p  and ham samples of the new genotype. Superoxide dismutase activity, referring to the enzymic defence 

gainst free radicals, was much higher in the hams and chops of new genotype than in the control samples.
Iron and zinc levels were much higher in the pork samples of the new genotype. In this group an increase of 

^iamin concentration could be observed, too.
Arachidonic acid highly elevated in the liver of the new genotype compared to the control.
There was no marked difference in the protein and fat content between the samples of the two pig groups. 
Research work is in progress to find the reason for the differences in the composition data.
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MEAT QUALITY TRAITS EFFECTED BY THE USE OF PORCINE SOMATOTROPIN (PST) ME
M.
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T h e  o b j e c t i v e  of t h i s  p a p e r  is t o  i n v e s t i g a t e  t h e  e f f e c t s  of P S T  a d m i n i s t r a t i o n  o n  s l a u g h t ®  

p a r a m e t e r s ,  c a r c a s s  c o m p o s i t i o n ,  m e a t  q u a l i t y ,  f a t t y  a c i d  c o m p o s i t i o n ,  t h e  c e l l u l a r i t y  of 

s k e l e t a l  m u s c l e  a n d  t o  c o m p a r e  t h e  e f f e c t s  of v a r i o u s  s e x e s  w i t h  d i f f e r e n t  f i n a l  w e i g h t s .  

T w o  h u n d r e d  t w e n t y  e i g h t  ( 2 2 8 )  L a n d r a c e  b a r r o w s ,  g i l t s ,  b o a r s  a n d  h e a v y  b a r r o w s  w e r e  assign 

w i t h i n  s e x  g r o u p  t o  o n e  of t h r e e  t r e a t m e n t  g r o u p s  (0,2, 4 m g  P S T  f o r  75 d a y s  a n d  2 increa'

s i n g  t o  4 m g  P S T  f o r  1 0 2  d a y s  t o  t h e  h e a v y  b a r r o w s ) .  T h e  s l a u g h t e r  w e i g h t s  w e r e  9 0  t o  1 0 0  # 

f o r  b a r r o w s ,  g i l t s  a n d  b o a r s  a n d  a b o u t  1 2 0  k g  f o r  h e a v y  b a r r o w s .  O n e  h a l f  of e a c h  c a r c a s s  

u s e d  f o r  t h e  m e a s u r e m e n t s .  T h e  r e s u l t s  i n d i c a t e  t h a t  l o n g  t i m e  t r e a t m e n t  w i t h  P S T  i m p r o v e s  

c a r c a s s e s  w i t h o u t  n e g a t i v e  e f f e c t s  o n  t h e  m e a t .  T h e  P S T  a d m i n i s t r a t i o n  t o  b a r r o w  s l a u g h t e r ®  

a t  n o r m a l  w e i g h t s  i m p r o v e s  t h e  m e a t  a t t r i b u t e s  b y  1 4  t o  2 7  %, d e c r e a s e s  t h e  f a t  b y  3 7  t o  4^ 

t h a t  m e a n s  5 8  t o  6 3  %  c o n t r o l s .  T h e  e f f e c t s  i n  t h e  d i f f e r e n t  s e x e s  a r e  s i m i l a r  i n  t h e  dire® 

t i o n  b u t  in b a r r o w s  h i g h e r  t h a n  i n  f e m a l s  a n d  b o a r s .  H e a v y  m e a t y  c a r c a s s e s  a r e  p o s s i b l e .

A n  i n c r e a s e  of u n s a t u r a t e d  f a t t y  a c i d s  i n  t r e a t e d  p i g s  w a s  i n v e s t i g a t e d .  T h e ' b a c k f a t  c o n ­

s i s t e n c y  w a s  a  s o f t e r  t e x t u r e .  T h e  i n c r e a s e d  l e a n  g r o w t h  is a c h i e v e d  b y  e n h a n c e d  h y p e r t r o p ^  

of s k e l e t a l  m u s c l e  f i b r e s .
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INTRAMUSCULAR AND INTRACELLULAR FAT CONTENT IN MUSCLES OF PIGS FED HIGH OR LOW PROTEIN DIET 1 
RELATION TO MEAT QUALITY
B. ESSEN-GUSTAVSSON1 , A. KARLSSON2 , K. LUNDSTRÖM3 and A.-C. ENFÄLT2
JDept. of Medicine and Surgery, 2 Dept, of Food Science, 3 Dept, of Animal Breeding and Genetil 
Swedish University of Agricultural Sciences, S-750 07 UPPSALA, Sweden
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It is well known that intramuscular fat content (IMF) is important for meat quality.  ̂
information is needed, however, about the relation between the lipid stored between muS1 br 
fibres and that stored within fibres, as IMF reflects both stores. The aim of this work wa$ 
study the relationship between intramuscular and intracellular fat content and meat quality ^2 
slaughter pigs of halothane-gene-free Swedish Yorkshire (entire males and gilts) fed a ^ 
(HP) or a low protein diet (LP). Immediately after exsanguination, samples from M. lonaissj/ 
dorsi (LD) and M. biceps femoris (BF) were taken. IMF was analysed using Soxtec System 
equipment. Triglyceride content (TG), was analysed on muscle samples that were freeze dried 
dissected free from blood, fat and connective tissue. The myosin-APTase stain was used 
identify type I, IIA and IIB fibres. Lipid content within fibres was evaluated using hi^1 
chemical stains. Meat colour was measured as reflectance (EEL), ultimate pH and drip loS$ ? 
24h post mortem. Shear force values (SF) were measured on cooked muscle samples of LD using r 
Warner-Bratzler apparatus. IMF values were higher in both LD and BF of LP-pigs compared to ' 
pigs. TG did not differ between diets in BF but was twice as high in LD of LP-pigs compared 
HP-pigs. In LD a positive correlation was found between IMF and TG. TG showed no relation 
fibre type distribution. High stain intensity for lipid was only seen in type I fibres. ^ ̂  
quality did only differ between groups for SF which was higher in HP than in LP-pigs. SF and **ti 
correlated negatively in LD of LP-pigs. This study shows that lipids are mainly stored in t!
I fibres and that the differences seen in IMF is only to a minor extent related to TG witf 
muscle fibres. The result indicate that high triglyceride content in muscle fibres may 
related to low shear force values.



*1EAT QUALITY OF ZEBU CROSS-BREEDS: SENSORY AND MECHANICAL EVALUATION.

M. GALLINGER, M. MARCEL IA and J. LASTA

instituto de Tecnología de Carnes, CICV-INTA CC 77 (1708) Morón, Buenos Aires, Argentina

The present study is an attempt to estimate the maximal percentage of Zebu, in Zebu cross­

breed, that will not produce changes in meat quality and to evaluate the effect of
11 ̂ Postmortem meat ageing. All steers (n= 70) of known percentage Angus(AA) and Brahman(B) 

breeding (AA=14; 3/4A:1/4B=14; 1/2A:1/2B=14; 3/8A:5/8B=14) were reared in Buenos Aires

i-g* Argentina, from the weaning up to slaughter with high pasture quality. Steers were

"a 8laughtered at equivalent outside fat thickness visually monitored by trained evaluators.D *
, „• After chilling (36 hs) the right carcass muscles semitendinosus(ST), gluteus medius(GM) 

3s ^ongissimus dorsi(LD) and biceps femoris(BF) were sent to INTA-ITC for sensory and 

Mechanical evaluation (Warner Bratzler Shear, WBS). The same muscles of the left carcass 

vqC '"'ere vacuum packaged and aged seven days at 1°C prior to evaluation. Results showed that the 
meat without ageing was more tender than the meat from other groups. Ageing improved 

tenderness and juiciness in LD of all analyzed cross-breeds. Tenderness of the four analyzed

T ̂

Muscles of AA and 3/4A:l/4B cross-breed did not show statistical differences. Measurementes 

Obtained by WBS and sensory panel showed less tender meat as the B percentage was increased. 

I nclusion : meat quality in steers is not affected from AA to 3/4A:l/4B cross-breed. 

Postmortem ageing improve meat quality in beef animals with different percentage of Brahman.

CARCASS FAT AND INTRAMUSCULAR FAT DISTRIBUTION IN PIGS.
GAr c i a, p . t . y casal j . j . 

ti; *hstituto Tecnologia de carnes. CICV. INTÄ.
Cc 77. 1708 Mörön. Buenos Aires. Argentina.

’ 6 qUallty and Quantity of intramuscular fat (IMF) was determined in 31 muscles from eight
U6‘ uroc Jersey barrows of each of two lines, lean (L) and fat (F) at similar live weight)
as -2+-3.18 and 81.2+-3.44 kg for L and F lines respectively), but different carcass fat

2'9 + "2 '95 and 52'9+"4-50 % £or L ahd F lines respectively). The right side of the carcass 
\ iB kept at ~15°c and the muscles «ere dissected as soon as possible. The muscles were
g* Righted, minced and aliquot samples extracted with the method of Folch et al.(1957).
ei iquot portions from the chloroform extract were used to determine the total weight of 
d' emical fat and for compositional lipid analysis. TLC and GLC were used for lipid separa- 
ed on and methyl ester analysis respectively. Differences in IMF distribution were detected 

tween L and F pigs.The total amount of IMF was almost identical (.43 and .41 kg for L and 
S%  respectlvely) in spite °f big differences in body fatness between L and F pigs. The 
gamiest correlation coefqficient between IMF% and TDF% were found for Biceps femoris(.74) 
o ! «otus femorisf.73) Psoas major(.72) Extensor(.74) and Rectus abdominis(.72).The IMF% was 
ed, n 9h ln the F plg muscles compared with the L except for Mm Vastus lateralis, semi- 
ofl ^«branosus, Adductor, Sartorius, Obliquus internus abdominus and Transversus abdominis. The

* J ttY aCld composlti°n of IMF lipids shows a strong tendency for a higher percentage of 
iid turated fatty acid in muscles from the F line.
tfH



LIPIDS IN LONGISSIMUS MUSCLES FROM GRASS OR GRAIN FED STEERS. 
GARCIA, P. T. AND CASAL, J.J.
Instituto Tecnología Carnes. CICV. INTA.
CC 77 Moron 1708. Buenos Aires. Argentina.
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Sixty four Angus steers fed ad libitum on natural grass up to 340 kg live weight were ranThe 
dom allocated to two treatment of 32 animals each. T1: The steers were fed ad libitum °:Wer( 
natural grass gaining 0.589+-kg/day and T2: The steers were fed ad libitum with sorghu<ste<
grain and corn silage gaining 0.651+- kg/d. At similar degree of finishing appraised 
trained livestock evaluators the steers were slaughtered (465 and 436 kg live weight 
T1 and T2 respectively) and classified in two grading of carcass fat(GCF), 1 and 2, accord' 
ing to Argentine Meat Board regulations. Subcutaneous fat thickness at 10-12 th rib was alS|(Si<, 
recorded. After chilling 24 hs at 4°C samples of Longissimus Dorsi at 10-12 th ribs wer1̂ ^  
sampling(+- 200g) and kept at -25°C until the analysis were performed. In aliquot sample**^ 
total intramuscular fat(IMF), fatty acid composition and total cholesterol(C) were 
timated. IMF was determined with the Soxhlet method, fatty acid whit GLC and total C with £ 
enzymatic and colorimetric method. Data were analyzed using the program of variance afl'j ^  
covariance of the Systat 1987. T1 steers had more body fat (78.2% of the steers in GCF2 cofl't̂  
pared with 68% in T2) and more subcutaneous fat thickness ( 9.2 vs. 7.6 mm, p<.05 ) than 
steers but less IMF (2.9 vs. 3.9%) and C (66 vs. 73 mg % g, p<.05 ). The T1 LD IMF had moi1̂  
n-3 fatty acid less n-6 fatty acid and a higher relation n-6/n-3( 2.1 vs. 1.6, p<0.05). ĥigj. 
important differences between the other fatty acid were detected.

*  a

INTRAMUSCULAR VS DISSECTED BODY FAT IN GRASS FED STEERS. 
GARCIA, P. T. AND CASAL, J.J.
Instituto de Tecnología de Carnes. CICV. INTA.
CC 77. 1708 Morón. Buenos Aires. Argentina.

c0m;

The relation between intramuscular fat (IMF) in Longissimus dorsi (LD), Psoas major (P*

5Ar< 
*1161 Ce •

and Semitendinosus (ST) muscles and body dissected fat was study in 340 grass fed An^
and crosses of Angus with several breeds. The total amount of dissected fat (TDF) was cal<^ l£ 
lated as the sum of the weights of the different fat depots and the values went from 7.2 1 ̂  
54.1 kg in the left side carcass(5.8 to 34.3 TDF% in the carcass). Two aliquot samples c 
lOg each from the minced muscles were dried and extracted with hexane for 16 hs to determi11 c 
the total weight of chemical fat. The data were processed statistically by the NWASTATP^ C 
Program. The allometric equation proposed by Huxley(1932) was used to estimate the g r o ^  
coefficients.The average IMF were 2.9+-1.4; 4.1+-1.6 and 1.7+-0.7 % in LD, PM and ST musd* berespectively. The growth coefficients (b) for IMF content relative to TDF were .976;
and.483 for LD; PM and ST respectively. The IMF in LD and PM grow at faster rates (p < .05'
relatively to TDF than in ST muscle. The simple correlation coefficients between IMF% af  ̂
TDF% were .62; .61 and .64(p<.05) for LD, PM and ST respectively. in spite of big dif
ferences in body fat 62% of St muscles had less than 3% of IMF and 82% of LD less than 4% 1 °tm



L1pids in argentine beef c u t s. 
g^Rc i a, p . t . and castro a l m e y r a, a .
^stituto de Tecnología de Carnes. CICV. INTA. 
C(~ 77. 1708 Morón. Buenos Aires Argentina.

5in*
0l 6 intramuscular fat(IMF) content, total cholesterol(C) and fatty acid composition(FAC) 

determined in twelve cuts from forthy, fat grading l(FGl)and fat grading 2(FG2), Angusl U lg .  J   ------- • —    a. V a. U i .  /  ,  n u y u s
b) eers selected at random from a commercial explotation. The cuts were dissected and aliquot 
£o^dn,PleS from the lean Part/ were analyzed. The muscles studied were Adductor externus(A), 
rd• 1CepS femoris (BF)/ Gluteos superficialis and medious (G), Infraspinosus (I), Longissimus 
LSi LD 10-12 th and Ld 5-6 th ribs), Psoas major (P), Rectus femoris (RF), Semimembranosus 
eii ' Semitendinosus (ST), Supraspinatus (SS) y Tensor fascia latea (TFL). Total IMF was 
lei etermined with the Soxlhet method, fatty acid composition with GLC and total cholesterol 
eg. *th an enzymatic-colorimetric method. The data were analyzed with the SYSTAT 1987 Statisti- 
al'91 progra1"- The IMF% were 3.0; 1.1; 2.2; 3.6; 2.2; 2.4; 3.8; 3.8; 1.0; 1.6; 4.6 and 1.9% 

^  Fat level 1 and 3-°; 1-1; 2-2; 3.e; 2.4,- s.a,- 3 .8 ; 2 .6 ; i.0; i.6; 4 . 6  yi.9% m  Fat level 
oit't £°r A ' BF' I' LD 5_6th rlbs' LD 10-12th ribs, P, RF, SM, ST, ss and TFL muscles respec- 

ively. The average SD and CV % were .8+-.35 and 30+-5.70 in FG1 and 1.2 and 34+-9.41 in 
oPf^2' The cbolestero1 contents were between 46.3 and 58.9 and between 47.7 and 60.3 mg % g 

and FG2 resPechively.The average SD were respectively 8.7+-2.81 y 6.0+-2.51. A 
igh negative correlation was founded between the content of IMF and the levels of C in a 
^Ven muscle but not important diferences among muscles in c content. The FAC in the muscles 

and PM shows important diferences ( 42,7-50.3% total saturated fatty acid; 8.5 and 5.0% 
°Fa; 3-1 and 3.3% n-6 fatty acid; 3.4 and 1.7% n-3 fatty acid).

'"0MPENSATORY GROWTH AND ZERANOL IMPLANTS: EFFECT ON STEER 
60DY FATS.
5ííRc i a, p .t . and c a s a l, j . j .
^hstituto Tecnologia de Carnes . CICV. INTA.

77 Moron 1708. Buenos Aires. Argentina.

,9V.c«{ ls study was undertaken to examine the influence of Zeranol implants on intramuscular 
t at(iMF) of four muscles and in the fatty acid composition of dissected fat from 40 Angus 

; ( ̂ eers under a management program "ad libitum" in a high energy diet(HED) or making compen­
satory growth with the (HED) after a low energy diet (LED) . The 4 groups with 10 animals 
,p;^ch were: ROZO (HED); ROZ1(HED-36mg Zeranol); R1ZO(LED-HED) and R1Z1(LED-HED-36 mg 
^t^ranol). At 400 kg the steers were slaughter and the Mm Biceps brachii (BB), Longissimus 

(LD), Psoas major (p m ) and Semitendinosus (S) dissected. Samples from 
^cutaneous)SB), brisket (B), perinephric (PN), pelvic (PV), cod (C), subescapular and in- 

51 êrnal brisket (BI) fats were also dissected. Two aliquot samples from the minced muscles 
D^te dried and then extracted with hexane for 16 hs. A third aliquot was extracted according

Folch et aF *( 1957) for fatty acid analysis. Multivariate analysis of variance was per- 
t “tmed using a least square model.Discriminant factor analysis (DFA) was used to classify 
, 6 adiP°se tissues into groups according to its fatty acid composition. Not significant 
^fferences among ROZO,ROZl and R1ZO in the four muscles MF% were detected but all of them 

more IMF% than the RIZI (p< . 05). Considering the SB, B and Pn fatty acid composition was 
t°ssible to get 100% of the steers correctly classified showing clearly the effect of both 
ttors, food restriction and Zeranol implant in the fatty acid composition of steer body <st s .



EFFECTS OF CLENBUTEROL AND SALBUTAMOL ON CARCASS AND MEAT QUALITY OF VEAL CALVES
G.J. GARSSEN, A.H. HOVING-BOLINK and J.C. VERPLANKE
Research Institute for Animal Production (IVO-DLO), P.O. Box 501, 3700 AM Zeist, The Netherlands

60 Black and White male veal calves of 46 kg live weight (LW) were fattened on a 100 Z milk replacer r« 
during 24 weeks. Treatment with B-agonists was from week 21 onwards and included a withdrawal period of 
before slaughter: 3 groups of 15 calves each were given 0.5 mg clenbuterol (B), 30 mg (C) and 50 mg 
salbutamol per kg milk replacer (DM) respectively, while 15 calves were left untreated as a control (A). L 
increased as a result of treatment and under the same feed intake for the 4 groups, feed efficiency imp 
(12 - 16 Z) reaching significance for D. Carcass weights and dressing percentages (56.5, 59.4, 58.5 and 5? 
for A, B, C and D respectively) were higher (P < 0.05) for the treatment groups. EUROP conformation 
assessed before (A:P+;B,C and D:0+) and after slaughter (A:0';B,C:0+;D:R‘) improved (P < 0.05) and EUROP fa- 
was found lower after treatment. Effects of clenbuterol were roughly identical to those of the highest do 
salbutamol. Weights of fat depots decreased (P < 0.05) for B and D (kidney plus channel fat: 24 Z, me sent 
fat- 15 Z, fat around rumen and along ab/omasum: 12 Z) and the percentage of intramuscular fat m  
longissimus muscle (m.l.d.) also decreased. Weights of some organs decreased (liver: 6 - 8 Z, kidneys: 8 - J ' 
thymus: 6 - 26 Z , pancreas: 14 - 22 Z), while adrenal weight increased (8 Z). Loin eye area increased (1» 
and 24 Z for B, C and D respectively; P < 0.001) presumably as a result of muscle hypertrophy since 
protein/DNA ratio numerically increased by 5 (B), 8 (C) and 14 (D) Z. Meat quality parameters as a resu* }
treatment indicated a higher ultimate pH (24 and 96 h) for the 3 muscles examined (m.l.d., psoas major
semitendinosus); the greatest effect (P < 0.02) was found for the m. semitendinosus. In line with this, g l j ;
content of the m.l.d. was found to be decreased by 19 Z (C and D; P < 0.05) directly after slaughter
glycogen concentration was found 25 (B), 35 (C) and 45 (D) Z lower than the control). Tenderness of the J; 
decreased: shear force values determined on days 2, 5 and 10 post mortem increased by 31 - 45 Z (P < O.OH . 
significant effects were found for percentages drip loss on day 5 and 10, cooking loss on day 2, 5 and 1 
mortem and filter paper scores; a numerically lower waterholding capacity was found for thê  clenbutero j
group. Hunter tristimulus colour measurements on the m.l.d. were higher (P < 0.05) for the L (lightness 
lower for the a* (redness) values for the clenbuterol treated calves which is in line with a lower » c 
myoglobin content found. In conclusion, clenbuterol and salbutamol given during 25 days improved g’  ̂
performance(feed efficiency, and LW gain) and carcass quality (EUROP-conformation, dressing Z and leannes < 
veal calves while meat quality parameters indicated a higher ultimate pH, lower tenderness and for f 
clenbuterol treatment a lighter meat colour.

C

SERUM-INDUCED MYOBLAST PROLIFERATION AND GENE EXPRESSION DURING THE DEVELOPMENT 
DOUBLE MUSCLED AND NORMAL CATTLE cmD.E. GERRARD, A.L. GRANT, AND M.D. JUDGE
Department of Animal Sciences, Purdue University, West Lafayette, Indiana USA

Double muscled (DM) cattle possess nearly 40% more muscle fibers as normal beef or dairy (NM) cattle. Insulin-like 
factor-11 (IGF-II) has been implicated in the regulation of myogenesis. Insulin-like growth factor binding protein 2 (IGF-BP2) regi* 
the actions of IGF-II. These, along with other growth factors in serum, may modulate development of bovine fetuses. Twelve D M  atf 
N M  fetuses were utilized for these experiments to test the effect of fetal serum on muscle cell proliferation in vitro and to determtf 
temporal expression of IGF-II and IGF-BP2 in the liver and muscle of developing bovine fetuses. Crown-rump length (CRL) was 
to determine fetal age. At a given chronological age between 20 and 60 cm CRL, CRL of D M  fetuses was similar to those of N M  f®*1 
Incorporation of 3H-thymidine by L6 and primary myoblast cultures was assessed using media containing serum from 10 D M  and 60 
fetuses grouped by CRL of < 25, 26-50, 51-75 or > 75 cm. Normal muscled fetal serum-induced thymidine incorporation >f
myoblasts was greater (P<.05) at CRL > 50 than at < 50 cm CRL. Mean incorporation tended to increase with CRL. Thyfl1
incorporation was 56%, 41%, and 41% greater (P<.05) with serum from D M  fetuses than that of N M  fetuses at CRL of < 25, 26-50' ^
51-75 cm, respectively. Primary myoblast cultures of N M  and D M  fetuses responded similar to L6 myoblasts. Apparent muscle ^ 
number of the semitendinosus muscle was 30% greater for D M  fetuses than N M  fetuses at term (P<.05). Skeletal muscle samples ^ 
taken from 12 D M  fetuses and 47 N M  fetuses representing 10 cm CRL growth increments during gestation. In addition, liver s t f
from 7 D M  and 29 N M  were collected. Total RNA preparations from these samples were subjected to northern and dot blot analysis1 ^
rat IGF-II, IGF-BP2 and human skeletal muscle alpha-actin cDNAs. Expression of skeletal alpha-actin in muscle increased (P<.05) ^ 
age in both N M  and D M  fetuses, but D M  fetuses expressed greater (P<.05) amounts of alpha-actin than N M  fetuses near term. Rcl' ^ 
abundance of muscle IGF-II mRNA decreased (P<.001) with age in D M  and N M  fetuses. Muscle IGF-II expression was less (P^ w. 
20 cm CRL, but greater (P<.05) at 40 cm CRL in D M  than N M  fetuses. Insulin-like growth factor II and IGF-BP2 expression in tb6 
increased (P<.05) with age in D M  and N M  fetuses. Expression of IGF-BP2 was greater (P<.05) near term in D M  fetuses that1 ^
fetuses. These results show D M  fetuses have delayed expression of muscle IGF-II during early development and have greater b1
borne growth factor activity than N M  fetuses. These factors may play a role in the development of bovine muscle cell hyperplasia.



e f f e c t s  o f  b r e e d , h a l o t h a n  g e n o t y p e  a n d  s e x  o n  t h e  lipid c o m p o s i t i o n  o f  t w o  s k e l e t a l  
m u s c l e s  a n d  a d i p o s e  t i s s u e in s w i n e

r»
3 S. HARTMANN, W. OTTEN, M. KRATZMAIER, A. BERRER and H.M. EICHINGER 

W  Versuchsstation Thalhausen, Techn. Univ. Munich, W-8051 Kranzberg, Germany
mp159
on Fatty acids are well known as energy supplier but also as structural and functional parts of membrane systems. Fatty acids in 

do* f°0d, especially in meat and meat products, are supposed to influence blood cholesterol levels. It was the aim of this study to 
■eJ^ investigate the influence of breed, Halothan-genotype and sex on the lipid composition of two porcine skeletal muscles and two
- 1 different adipose tissues.(if
nee 35 pigs of two different breeds (German Landrace = DL, Pietrain = PI), two genotypes (Halotban negative = H-, Halothan 
jot Positive = h + ) and sex were fed with a standard diet ad libitum. After reaching a body weight of approximately 100 kg, the 

;tyj animals were slaughtered, muscle samples (muse. long, thoracis, muse, supraspinatus) and adipose tissues (backfat = BF, inter­
im- muscular adipose tissue = IAT) were removed a rc aids extracted. Fatty acids were determined by gas chromatography.

1 0 Ehe total lipid content was mainly affected by creed .nd Halothan genotype, where the h + pigs showed significantly lower total 

;ss) P̂'̂  con tents. Relative amounts of saturated fatty. aids in all tissues examined were significantly higher in DL animals, whereas, 
except for IAT, the monoenic fatty acids were significantly reduced. In general, H- animals have significantly higher relative 

for am°UntS of saturated fatty acids and lower relative amounts of PUFA compared to the h + animals. Female pigs showed 
relatively higher amounts of PUFA throughout all tissues.

Our results indicate,, that fatty acid patterns are affected by breed, Halothan genotype and sex. Halothan genotype and sex 

Predominantly influence the relative amounts of PUFA and saturated fatty acids, whereas breed modifies mostly the relations 
between monoenic and saturated fatty acids.

carcass a n d mea t quality of f.-crosses between European w il d boars and domestic pigs
FT K■ LUNDSTRÖM1 , I. HANSSON2 , M. JOHANSSON* , L. ANDERSSON* , K. ANDERSSON* AND J. HÄKANSSON»

Departments of ‘Animal Breeding and Genetics, 2 Food Science and 2 * Animal Nutrition and Manage­
ment, Swedish University of Agricultural Sciences, S-750 07 UPPSALA, Sweden

An experiment originally designed for pig genome mapping was used in order to study carcass and 
Muscle development as well as meat quality of Fi -crosses between the European wild boar and 
domestic pigs. One of the two wild boars used in the parental generation was found to be car- 
tier of the halothane gene, while the domestic sows were non-carriers. In total, 192 pigs from 
the F,-generation were studied. These pigs were typed for the halothane gene using a direct 
DNA-test. As the domestic pigs have been selected for a fast growth rate, this trait was used 

a total marker for the influence of domestic and 'wild' genes, respectively. The material 
vas thus devided into two parts, below (Low Growth, LG-group) and above (High Growth, HG-group) 
the mean growth rate. As the variation in growth rate was large, both live weight and age at 
slaughter varied. At assessment, the carcasses were devided into cuts. The back and ham were 
defatted, and the M. longissimus dorsi and the large muscles of the ham were weighed separate­
ly. Surface reflectance value (EEL), ultimate pH (pH.), drip loss, pigment content, protein 
denaturation and shear force value were measured on the M. longisBimus dorsi.

ln comparison with the HG-group, the carcasses in the LG-group were leaner but with smaller
huscles, mostly due to a lower slaughter weight. The reflectance value and the drip loss were 
°wer and there was a tendency to less denaturated protein. The effect of the halothane gene
väs very obvious, although no animals had the gene in homozygote form. Animals carrying the
Sene were leaner but had higher reflectance value, lower pH. , higher protein denaturation and
igher shear force value. No interaction was found between growth rate group and halothane
§6notype in any variable.



LONGISSIMUSEFFECT OF DIETARY ENERGY LEVEL ON FREE FATTY ACID COMPOSITION IN BOVINE 
MUSCLE
MARGARIA1, C. A. AND GARCIA2, P. T.
1 Consejo Nacional de investigaciones Científicas y Técnicas. ^ Qr
2 Instituto de Tecnología de Carnes,CICV-INTA. CC 77 (1708) Morón, Buenos Aires. Argentina. Scon
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The aim of this work was to determine if bovine diet energy level induces changes on fre^^hl 
fatty acid (FFA) composition of meat. Twenty-four pure Aberdeen Angus steers were divided 6 
into two groups. One of them received a diet of mixed grass pasture, and the other, sorghutf̂ te] 
grain and corn silage. Both groups were slaugthered in the same abattoir after 178 days of̂ fic: 
treatment. Chloroform extracts were obtained from 24 Longissimus dorsi (L. d.) muscles and°r 
19 subcutaneous fat portions (Folch et al. 1957), 24h after slaughtering. FFA composition^ol
was analyzed using Margaria y García (1990a) method and FFA levels using Margaria y Garcia Vn 
(1990b) technique. FFA levels in subcutaneous fat were higher for grain-fed animals (Gn-FAl^Ui
than for grass-fed animals (Gs-FA) (194±34umol% and 160±52umol% respectively) but not^ei
statistically different (P<0.05). For L. d. muscle FFA levels were also higher for Gn-F* as c 
than for Gs-FA (202123 pmol% and 186122 pmol%, respectively), but not statistically dif'^°si 
ferent (P>0.05). Using multivariate analysis of variance, the FFAs composition of boti °ss-j 
groups resulted statistically different (P<0.007). Univariate comparisons revealed dif'°stn 
ferences statistically significant for 16:1 (P<0.001), 17:0 (P<0.001), 18:1 (P<0.011) an^er
18:2 (P<0.001) between treatments. The proportions of these FFAs were higher in Gn-FA t h a ^ n
in Gs-FA, except component 18:1 that was higher in Gs-FA. A discriminant analysis of th*
data allows separation into two groups with an efficiency of 100% and 92% for grain and GS'̂ elt
FA respectively. Although both groups had the same quantities of FFAs, higher quantities 
linoleic acid in Gn-FA makes those meat more susceptible to oxidative deterioration than 
Gs-FA. lnis*U:

DEPOSITION AND COMPOSITION OF MUSCULAR TISSUE IN LAMBS UNDER DIFFERENT FEEDING LEVEL A * ^   ̂
CLENBUTEROL PARTICIPATION

P. KARIMOVA, Z. SHINDARSEA, V. BANSE ALIEV A
I n s t i t u t e  o f  Anim al S cien ce , 2232 -  E o stin b r o d , B u lgaria

The e f f e c t  o f  C len b u tero l ( 10 mg/Kg d ie t  ) has been s tu d ie d  in  male lambs fed ‘*0
c o n ta in in g  d i f f e r e n t  en erg y  le v e ls  ( 4,3; 5,1 and 6,0 MJ/Kg d ie t  ) and p r o te in  ( 140, 2°
and 200 g/Kg d ie t  ), r e s p e c t iv e ly . A f u l l  s la u g h e te r  and chem ical a n a ly s is  o f  c a r c a s s  a*1
q u a l i f ic a t iv e  c h a r a c t e r i s t ic s  o f  m eat h ave  been mad e.The s is e  o f  a d lp o c lte s  o f  lntram uscul* fe
f a t  in  m. L on g issim u s D orsi and i t s  f a t t y  acid  com p osition  have been stu d ied .

c o n t r a s t  t o  lo w -c o n c e n tr a te d  fe e d in g  C len d u tero l was e sta b lish ed  to  in creasin g  th e  vali**
o f  c a r c a ss  c h a r a c t e r i s t ic s  and p r o te in  in  th e  o th e r  tw o  fee d in g  le v e ls . In a ll th e  thT
ex p e r im en ts  f a t  am ou nts in  ex p e r im en ta l anim als d ecrea ses  accompanied by analogic change
th e  s is e  o f  a d ip o se  c e lls . C len d u tero l in c r e a s e s  t o t a l  u n s a tu r a t io n  o f  t r ia c y lg l ic e r o ls
m. L ongissim us D orsi and mean meat sample under h igh -en ergy  feed ing , w h ils t  in  th e  o th e r  t  
schem es o f  fe e d in g  i t  i s  o f  r e v e r s e  e f f e c t .  The use o f  B -a g o n is t  C lenbuterol does wor^ ^  
th e  q u a l i t a t iv e  c h a r a c t e r i s t ic s  o f  m eat.

" V



s í•FPECTOF PREGNANCY AND CALVING ON MUSCLE CHARACTERISTICS IN CATTLE
^MlCOL, P. BERGE*, D. DOZIAS, J. LEPETIT*, G. LIENARD*», B. PICARD, M. RENERRE*, J. ROBELIN,
'  MURAILLE* A ND Y. GEAY

ï r ° rat0 îre C roissance e t M étabolism es des H erb ivo res, * S tation de R echerches su r la V iande, ** L aborato ire  de’fe - - - ----------------------, ____________ ..VV..WV..W

• c°nom ie de TElevage, INRA-THEIX, 63122 SAINT-GENES-CHAMPANELLE, France

ec"'«Uy-two Lim ousin fem ales (12 heifers and  10 first calf heifers) w ere s laughtered  a t 36 m onths of age w eighing 668 kg  
e iM  641 kg respectively, (31 days after calving). H eifers were raised  in  iden tical conditions after w ean ing  (291 kg LW), 
u t t e r e d  on m aize silage a n d  grazed d uring  su m m er periods, to achieve the sam e average daily  gain  (386 g /d )  until 
of Oficial insem ination at 26 m onths. A t the end  of the grazing season, they  w ere  finished indoors on a m aize silage diet 
n<J°r ? i days before slaugther. Calves w ere w eaned  from  first calf heifers 3 to 5 days after calving. E m pty body , hot carcase 
<**  offal w eights w ere determ inated  a t slaughter. The righ t side of carcasses (2 x 7) w as dissected into m uscle, fat and bone, 
i« S’ m atter, to tal n itrogen , lip id s, p igm ents (hem e iron), total collagen con ten t and  heat-labile collagen content w ere 
S i t u a t e d  o n  Longissimus. thoracis (LT), Rectus abdominis (RA) a n d  Triceps brachii (TB). P ro te in  an d  D N A  
of 'kentration, and  isocitrate  dehydrogenase activ ity  w ere determ ined on the Semitendinosus, LT, RA an d  TB. Fiber type 
Ff s determ ined  u sin g  an  im m unological d e te rm in atio n  (ELISA) w ith  m onoclonal antibodies aga in st slow  and  fast 

°s‘n heavy chain  isoform s. A t days 1 and  8 after slaughter reflectance spectra  for colour stability  w ere obtained on a 
tfi °SS'Section 0f the LT and  TB. The ageing of m eat w as stud ied  on LT and  TB, m easurem ents w ere m ade a t days 1, 4 and  14 
f m o r t e m .
ni fers produced heavier carcases than first calf heifers (+ 13 kg). A natom ical carcase com position rem ained  unaltered by 
ar^ vmg. N evertheless, firs t calf heifers h ad  less in te rn al fat and  a h igh er d ressing  percentage. The effect of calving 
h¡ “duced no consistent differences in n itrogen, lip ids and  collagen content o r collagen heat-labile collagen in  the different 
s ' ties. Oxidative activ ity  o f muscle and  fiber type w as not affected by calving. Further, after 8-day storage, differences in 
0 ( e p igm ent concentration, colour characteristics a n d  m etm yoglobin con tent w ere n o t observed. A lso, there w as no

'Hi,tciant difference in ageing of m eat betw een the tw o groups. Therefore, pregnancy and  calving follow ed by  a 30-day
Bg period have no  m ajor effect on carcase com position and m uscle characteristics of heifers.

'^CASS a n d  m e a t  q u a l i t y  o f  f a l l o w  d e e r4
•TOJTO, V, KARTUSEK and 0. PALANSKA

®aroh Institute of Animal Production, 949 92 NITRA, Czecho-Slovakla

V
6 are £o°d conditions for farm rearing of fallow deer /Dama Dama/ in Slovakia, Introduo- 

of market economy opens further possibilities for development of this not traditional 

^oh of animal production. Elaboration of models of new farms, optimization of slaughter

evaluation of meat quality and study of factors which influence it are the main i

(ji of the research.

i ^  e first trial wo compared the oarcass value in three age categories of fallow deer kept 

11 far,m 13-17, 2 2 -2 3 months/ Animals at the age of I5-I7 months had the highest

P°rcenta£e /59 07 £/. On the other hand the highest share of lean meat cuts /back, 

V  teh’ shoulder/ was in the oategory of 10-11 months old animals /76-95 £/. In the second 

ve compared the meat quality of fallow deer kept in farm with wild fallow deer. We

4P.0 kg in the first group and ^5 . 5  kg in°nly males The average slaughter weight

y„ Second group. We observed the basic chemical composition, nutritional value, content of 

ral substances, physical and technological, and sensorial properties in samples of m.

3orsi, heat, of fallow deer kept, in farm had more intramuscular fat, lower oholesterol 

Connective tissue proteins contents, higher content of mineral substances, more pale and

V

r meat,lower cooking and baking losses and it was of less characteristic taste and smell
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L. M Ü L L E R ,  Z. P E R O B E L L I ,  G . L . D .  F E I J Ó  a n d  C. G R A S S I .
D e p a r t a m e n t o  de Z o o t e c n i a ,  U n i v e r s i d a d e  de S a n t a  M a r i a ,  S a n t a  M a r i a ,  RS, B R A S I L
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A B S T R A C T :  An s t u d y  » a s  c o n d u c t e d  in a p r i v a t e  r a n c h  » i t h  72 c o » s  (28 A b e r d e e n  A us *
C h a r o l á i s )  t h a t  w e r e  f i n i s h e d  d u r i n g  a p e r i o d  of 150 d a y s  in n a t i v e  g r a s s  of m e d i u m  R e a l i t y  
A f t e r  s l a u g h t e r  a n d  24 hs c h i l l ,  the c a r c a s s e s  w e r e  c l a s s i f i e d  b, p h y s i o l o g i c a l  m a t - » « ,  

u s i n g  the U S D A  s y s t h e m  a d a p t e d  to B r a z i l i a n  c o n d i t i o n s ,  in C M a t u r i t y  y e a  ’ A
c o w s )  D (8-9 y e a r s  old, 39 cows) a n d  E ( o v e r  9 y e a r s ,  20 c o w s ) .  The e x p e r i m e n t  w a s  c o n d u c t e h lte 
in a c o m p l e t e l y  r a n d o n  d e s i g n  in a 3 x 2  f a c t o r i a l .  The o b j e c t i v e  w a s  to d e t e r m i n e  how 
l o g i c a l  m a t u r i t y  a f f e c t s  c a r c a s s  a n d  m e a t  q u a l i t y .  T h e r e  w a s  no s i g n i f i c a n t  i n c r e a s e  car
c a s e  w e i g h t  in the A n g u s  c o w s  but C h a r o l á i s  w e r e  h e a v i e r  in D a n d  E m a t u r i t y .  A v e r a g e  . . i ,  ^  
f o r  A n g u s  w a s  1 7 0 ' K g  and 190 f o r  C h a r o l á i s .  C o l d  s h r i n k a g e  w a s  h i g h e r  in the y o u n g e r  A ngus,
[ 08-4 .97, f o r  0 and .68 f o r  E, but the same w a s  not n o t i c e d  in C h a r o l á i s  t h a t  a v e r a g e
.67%. C A n g u s  m a t u r i t y  p r e s e n t e d  h i g h e r  s h r i n k a g e  ( P < . 0 5 )  t h a n  C h a r o l á i s .  C g r o u p  • 
t e n d e n c y  o f d i s p l a i n g  b e t t e r  c a r c a s s  y i e l d  in b o t h  b r e e d s  C o n f o r m a t i o n  w a s  J u d g e d  as F a i r  0. 
f o r  all c a r c a s s e s .  A n g u s  and C h a r o l á i s  d i s p l a y e d  a b e t t e r  f i n i s h  in D g r o u p .  . f< r  t
gus and 1 . 7 4  f o r  C h a r o l á i s .  L o n g i s s i m u s  a r e a  w a s  not a f f e c t e d  by m a t u r i t y  in b o t h  b r e e d  
b e i n g  h o w e v e r  s u p e r i o r  in C h a r o l á i s .  It w a s  not f o u n d  a n y  s i g n i f K . n t  d i f f e r e n c e  m e “ P
to m a r b l i n g ,  c o l o r  and t e x t u r e  of the lean b e t w e e n  m a t u r i t y  g r o u p s  a n d  b r e e d s .  A n g u s  m e a t  
j u d g e d  s i m i l a r  in t e n d e r n e s s ,  j u i c i n e s s  and p a l a t a b i l i t y  by the t a s t e  p a n e l  but * h .  .h.a »t 
í o r c e  w a s  h i g h e r  ( 9.99) in E c o w s  a g a i n s t  7 . 6 0  f o r  C and D. C h a r o l á i s  a l s o  pre e n t e d  s i m i l e ,  
v a l u e s  f o r  t h e s e  p a r a m e t e r s  a m o n g  m a t u r i t y  g r o u p s .  C o m p a r i n g  A n g u s  and C h a r o l á i s  
s i g n i f i c a n t  d i f f e r e n c e  w a s  f o u n d  f o r  the s h e a r  v a l u e  in E g r o u p :  9 . 9 9  f o r  A n g u s  and 

C h a r o l á i s .  It can be c o n c l u d e d  f r o m  t h i s  s t u d y ,  t h a t  a f t e r  the b o v i n e

tes

has r e a c h e d

the o n 1 y*1̂  5 
7.41 f o f ,
m a t u r i t y

C h a r o i a i s .  it can u b  l w m l i u u c u  . . ■
l i t l e  d i f f e r e n c e s  can be e x p e c t e d  to be f o u n d  in c a r c a s s  q u a l i t y  w i t h  a d v a n c i n g  age.

S i
t̂ce.
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EFFECT OF MANAGEMENT SYSTEM ON HISTOLOGICAL CHARACTERISTICS OF LAMB MUSCLES 

F. NICASTRO1 and W. G. MOODY2
department of Animal Production, University of Bari, 70126 - BARI, Italy 

department of Animal Sciences, University of Kentucky, 40546 - LEXINGTON, Ky, U.S.A.
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Thirty crossbred ewes and their sixty twin lambs (half ewes and half wethers) were allotted ^  

to three management systems. Lambs from these groups were further divided into four f i n i s h i n g  

groups. Lambs in group 1 remained on their mothers from birth to slaughter at 45 kg. Group 2„i %  

lambs were weaned at 8 wk., placed in drylot and fed a standard finishinh ration until ^

slaughtered at 45 kg. One twin
from each ewe in group 3 remained with the ewe until slaughter

• ■ ~ i.„in in t-his grouD (group 4) was weaned at 8 wk. , placed in red at 45 kg. The remaining twin in this group f
dry 1*7*Qin

and fed similar to lambs in group 

thoracis (LT) and the semimer 

nitrogen, serially sectioned on

2. Muscle samples were collected from the longissimus % e
thoracis (LT) and the semimembranosus <SM> 48h postmortem. Samples were immersed in liquid ^

determine the oxidative and glycolitic response to the tissue using a reciprocal staining

freezing microtome and reacted with NADH-TR and ATPase to ^

h f

technique. Muscle fibers were classified as Beta-Red (P R), Alpha-Red ((H) and Alpha-White < 4 ^  

The P R fibers from the LT muscle in group 1 were larger (P <  .05) than the same fiber type L  

in group 4 . There was a higher number cell (P <  -01) pR fibers in group 4 compared to the H, „  

other groups. Conversely, there was a higher percentage of PR and * W fibers in the SM m u s c l ^  

from lambs in group 1 compared to group 3. Group 1 however had a smaller percent of4 R t l b e ^

both fiber types and percentages varied by muscle andthan group 3. Although differences in
.. ,._ _ ,. , „„npar to show a consistent pattern,groups, these differences did not appear to



1(5 MEAT QUALITY IN CROSSBREED EXPERIMENTS IN THE MEDITERRANEAN AREA 
ílVER, M.A., GISPERT, M. , GOU, P. , BLASCO, A., DIESTRE, A.
''stitut de Recerca i Tecnología Agr oalimentar íes (IRTA) , Centre de Tecnología de la Carn,

4
,’̂ n j a  Camps i Armet, 17121 Monells, Girona, Spain.
y
3 trial of 228 pigs representing five crosses involving Duroc (DU), Landrace (LR) and Large 

d4 t e  (LW) for sows, and DU, Belgian Landrace (BL) and LW for boars were compared to find the 

" ^ t  combination of breeds for different strategies of Spanish meat industry. Pigs were 

. ^Ughtered at a live weight of 93.98 ±  3.62 kg in the Carcass Evaluation Unit (IRTA-CTC) . There 

s a significative effect of sex and crossbred on the carcass characteristics studied. The 

- bosses with BL and DU as terminal sires (BL*(LW*DU), BL* (LR*LW) and DU*(LR*LW)) showed 

js^hificatively more lean percentage (56.4, 56.8 and 55.1) compared with the crosses with LW 

l5̂ es LW*(LR*LW) and LW*(LW*DU) (53.5 and 51.6). There were no significative effect of sex on

if**t guality except for intramuscular fat content. The crossbreeds with BL sires showed a lowerar.
ir45, higher L* value and lower water holding capacity than the crosses with DU and LW as 

^^toinal sires. These results indicate that DU*(LR*LW) crosses studied had both a high lean 

^Centage and a good meat guality. There were no differences between crosses in fat guality 

pBu r e d  using a portable penetrometer. In contrast to fat quality, intramuscular fat is 

^ongly influenced by genetics, independently of fat thickness. The crosses with 50 % of DU 

^  significatively more intramuscular fat percentage at the same fat thickness.

1̂ 1ECTS O F  A M AG N ESIU M  FU M A R A TE SU PPLEM EN TA TIO N  ON M EAT Q UALITY IN PIGS

OTTEN, A. B ER RER , S. H A R TM A N N , T. B ER G E R H O FF and H. M. E IC H IN G ER  
ersuchsstation Thalhausen, Techn. Univ. Muenchen, W-8051 Kranzberg, Germ any

a&nesium is a cofactor in many enzymatic reactions o f protein and energy metabolism. Magnesium is also supposed to 
^ UQteract catecholamine effects in stress situations. Stress susceptibility is the main reason for the development of poor meat 

*lity, e.g. pale, soft and exudative pore (PSE-meat). It was the aim of this study, to investigate the effects o f two
Implementation regimes of Magnesium fumarate in the diet of slaughter pigs from different genotypes on meat quality

, e i <lracteristics. 
rl\  •dQimals of the Germ an Landrace (DL) and 18 of the Pietrain breed (PI) were split in half reactors and non reactors to the 

ptile anaesthetic Halothane. These genotypes were equally distributed to  form 3 feeding groups with a supplementation of Og 
ptrol), lOg and 20g of Magnesium fum arate per kg standard fattening diet. Animals were fed ad libitum, starting with a body 

of 30kg until reaching an approximate slaughter weight o f 100kg. A fter slaughtering, the following criteria were measured:
c*ss composition, pH , conductivity, water binding capacity and color a t 1 and 24 hours post mortem and in two muscles 

longissimus thoracis and muse, semimembranosus).
kneral, m eat quality criteria were positively influenced by Magnesium fum arate supplementation. M eat color was less pale, 

^  values higher and conductivity values significantly lower in the lOg supplementation group and partly also in the 20g 
Implementation group, compared to the control group. Magnesium fum arate supplementation did not affect any of the carcass 

Position criteria. Significant differences in m eat quality criteria and carcass composition were also found between genotypes.

(4,

1%



EFFECTS OF ENZYME FEED ADDITIVES ON PIG PRODUCTION FOR ENVIRONMENTAL^ PROTECTION IN LIVESTOCK INDUSTRY. Pl
T. OSHIDA*, R. SAKATA*, T. INOMATA*, T. FUKUYASU*, K. KOHZAKI*, K. KUWANO** Lab(
♦ School of Veterinary Medicine, Azabu University, Sagamihara, Kanagawa 229, Japan. **Tokyo Kasei Gakuin Junior ColleJ- 
Sanbancho, Chiyoda, Tokyo 102, Japan.

\̂Vg-The effects of enzyme feed additives on pig defecation (excrement volume and its characteristics) and production (growth, utility of f#6/ dc
health, nutritional conditions and quality of pork) were investigated. All trials were performed on Meicelase (MC), Delicase (DC) * 5 ^  
Proctase (PT) in LWD pigs. The volume and characteristics of the excrement were recorded for 12 piglets (about 50.2 kg), which 'vf̂ odj 
divided into 3 groups: control group (only formula feed), MC group (formula feed with MC 800 u/g) and DC group (formula feed with ^ as 
500 u/g and PT 50 u/g). These piglets were individually house and allowed to feed freely for 21 days. A growth and feed efficiency trial v 0l* 
performed using 30 hogs and 30 gilts (about 7.4 kg), which were divided into 3 groups of 10 gilts and 10 hogs each: control, MC and l^his
groups. These piglets were individually housed and allowed to feed freely for 161 days (189 days after birth). During the feeding tests, *^atfiberbody weight and feed intake were measured for investigation of the growth and utility of feed, i. e. feed conversion, feed efficiency and da1Saiheweight gain. The health and nutritional conditions were evaluated by blood analysis. The quality of the pork was checked when each f 
weighed approximately 100 kg and was slaughtered. The left side of the carcass was used to determine the carcass quality. Loin meat * 
analyzed for physicochemical characteristics such as pH, color and moisture. The three groups were compared for color, odor, tender^ 
and flavor and given a total score for these sensory evaluations. Addition of enzyme to the feed decrease the excreted volume and impro': 
the characteristics of the excrement for animal waste management. In terms of the body weight gain during the feeding trial, there ^  
significant differences between the test groups (MC and DC) and the control group. All the pigs in the feeding trial were in good he  ̂
according to the clinical observation. The pork quality of the test pigs (MC and DC) was found to be comparable to that of the pigs given C 
conventional formula feed.

HISTOCHEMICAL PROPERTIES OF FOUR BOVINE MUSCLES AS INFLUENCED BY COMPENSATORY GAIN A- c^ , 
GROWTH IMPETUS Ch.
C.A. PAYNE1, M.C. HUNT1, K.E. WARREN1, J.M. HAYDEN2, J.E. WILLIAMS2, and H.B. HEDRICK2
‘Kansas State Univ., Manhattan, and 2Univ. of Missouri, Columbia, USA. h

°f c
Supplemented com silage diets at three levels of dry matter intake (DMI): restricted (R), 1% of body weight (BW) for 120 V e 
restricted/realimented (RR), 1% and 2.5% of BW for two 60 d periods, respectively; and non-restricted (NR), 2.5% of BW for 1?% 
were assigned randomly to 15 individually penned crossbred steers. Steers were weighed and intakes adjusted weekly. R and RR‘ 
not differ in gain during the first 60 d, because they lost 10 and 26 kg, respectively, whereas NR gained 41 kg. During the second 
d, RR gained 97 kg, NR gained 85 kg, and R gained 21 kg. Total gain increased (P<  .05) with increasing DMI. Extensor carpi rad>s hist 
(ECR), gracilis (G), longissimus thoracis (L), and semitendinosus (ST) muscles were selected to represent low, average, high/avetfi 
and high/average growth impetus groups, respectively. Histochemical samples were removed 4 h postmortem; frozen; sectioned; staf thVt 
for /3-red, «-red, and «-white fiber types; and analyzed for fiber areas, percentages, percentage-areas, and red/white and «//3 fiber raO1’ lf><0

R groups had larger red/white ratios for fiber area than NR. Muscle affected all fiber characteristics (P<  .05). ECR had the gre*p fh
percent-area /3-red fibers, whereas ST had the least. G had the greatest percent-area «-red fibers, whereas ST, L, and ECR weref (p<Q 
different. ST and L had larger percent-area «-white fibers than G and ECR. A compensatory growth pattern (CGP) existed in
fiber characteristics, whereby the R diet had minimum values, RR maximum values, and NR intermediate. Fiber characteristic* '°l
muscles reacted differently to diet regimen and affected fiber area more than fiber percentage or percentage-area. Interactions aff#1' ’ 
the area of all ECR fiber types, whereas only «-white fiber area was affected for G, L, and ST muscles. Fiber areas of muscles A
high/average impetus (L and ST) showed a definite CGP. Fiber areas of G (average impetus) were smallest in NR animals. ECR 9  Thl
impetus) fiber areas generally were smallest in R, intermediate in RR, and greatest in NR animals. Because fiber type and impetus ^
inherently confounded, it is difficult to say whether muscle effects were due to impetus classification or muscle fiber differences. (oj.



r OF POSTNATAL FEEDING REGIME A ND  CASTRATION ON MUSCLE FIBER TYPES IN CATTLE
'CARD, C. BARBOIRON, Rd J AILLER, Rt J AILLER, C. DAMERGI, J. ROBELIN and Y. GEAY

M ora to ire  Croissance e t M étabolismes des H erbivores, INRA-THEIX, 63122 SAINT-GENES-CHAMPANELLE France
m

f f / ^ t y - f o u r  new born M ontbeliard calves w ere raised  w ith  milk replacer to achieve either a high or low  rate  of gain, 1 167 
) anC* g /d a y , respectively. A t 146 kg, anim als were w eaned  an d  6 calves from  each g ro u p  w ere castrated.

Sequently, all calves w ere fed a diet of 70 % com  silage and 30 % concentrate that was calculated for a predeterm ined 
weight gain of 1100 g /d a y . At 300 kg, after w hich puberty  w as w ell established, a biopsy of the sem itendinosus muscle 

i V** taken. Fiber types w ere determ ined using  histochem istry  (ATPase and  SDH activity) and  im m unocytochem istry w ith
al # °boclonal antibodies against slow and  fast m yosin heavy chain isoforms.

*s trial show s th a t a significant num ber o f type lie  cells (w ith both  fast and  slow  m yosin isoform s) rem ain in these 
ts’ ¿ - ely old cattle/ regardless of sex and initial ra te  of gain. The m ain  effect o f restriction of food in take  is a change in
Ida’s types (increase in  type I and  decrease in type lib), and  an overall decrease in fiber size, anim als being com pared at 
;h f 6 body weiSh t  N o significant differences are observed between sexual types four m onths after castration.
it*
ifitf
ro*

i

^jj^BCTS OF pST ADMINISTRATION TO PREGNANT SOWS ON DEVELOPMENTAL STAGE AND S E M IT E N D IN O S U S MUSCLE
^ l u l a r i t y o f t h e n e w b o r n pigletsCĥ
 • REHFELDT, I. FIEDLER, R. WEIKARD, K. SPITSCHAK and K. ENDER
6aearch Institute of the Biology of Farm Animals, 0-2551 Dummerstorf, Germany

0 re9nant Landrace sows were treated with 6 mg porcine somatotropin(pST) per day in different periods 
Gestation to investigate the effects on the developmental stage of their piglets at birth. The sows 

div,ided randomly into a control group and 3 test groups differing in the treatment period, which 
between 10 and 24 (I), 50 and 64 (II) and 80 and 94 (III) days of gestation, respectively. After 

LRlot.rr° Wln9 from each of the 44 litters one piglet of representative birth weight was dissected. Selected 
^  ̂ * ns and hormone glands were prepared and weighed. Body composition was determined by chemical 

^  iysis of samples of the autoclaved and homogenized piglet. S e m ite n d in o s u s muscles were analysed for 
id** stological/histochemical fibre characteristics and for protein and nucleic acids

eri  l n response to the pST treatment of the sows the birthweight of the piglets increased by 4.8% in group
(P<0.05). ThegjfK -‘wv.,#. m e  mean litter size was unchanged. In tendency organs, except spleen and pancreas, and 

Vroid gland ware heavier in group III (by 9 to 33%), and the body contained significantly more fat 
1 *  ''0.05) .

ere wan no increase in s e m ite n d in o s u s muscle weight, length or cross area, although changes inTh,
°structure were evident. Group III showed significantly less nuclei per muscle fibre and perr e ' (t>xu
U*°5) and ln tendencY the DNA concentration was lower, RNA concentration and RNA/DNA ratio were 

^  COInpared t0 controls- In each of the treated groups the percentage of fibres with central located 
>cS u el “ i-e. recognizable primary fibres - was diminished,

^**h-CatlnS 3 h ig h e r  m a tu r i ty of skeletal muscle at birth. In group I total muscle fibre number was
with significance in group I (P<0.05),

v*1 *^Ced by 27%, that means by 80.000 fibres. In group II rather a delay of muscle development than an 
eration was indicated by lower muscle weight and protein content (P<0.05).

(V  fh
6 results suggest that a pST treatment of sows in the late pregnancy accelerates the development of 

A y  tetusea leading to higher body weights at birth combined with generally higher physiological maturi­

ty,. thBrebY enhancing the ability to survive. Treatment with pST in the early pregnancy may induce the 
"ation of more muscle fibres in the fetus representing a higher growth capacity of skeletal muscle.



ISOENZYME PATTERN OF PYRUVATE-KINASE FROM PSE-PORK AND MEAT OF NORMAL CHARACTERISTICS 

F. SCHWAGELE, C. HASCHKE, *G. KRAUSS and K.O. HONIKEL

Federal Centre for Meat Research, D-8650 Kulmbach, Germany

fiB

‘ Department of Biochemistry, University of Bayreuth, D-8580 Bayreuth, Germany.

In order to investigate the cell biological reasons for the fast glycolysis which is observed during the development of the PŜ  
syndrome in muscles of stress susceptible pigs, pyruvate-kinase (PK) as a key enzyme of the energy turnover in the glycoiy*9s v 
pathway was isolated from M. longissimus dorsi of normal and PSE-prone pigs.
Compared with the enzyme from normal muscles, PK from PSE-musdes showed an increased specific activity, a lower Kr , vaM 92
for phosphoenol-pyruvate and a greater K ^ / ^  ratio. ta
According to the results achieved by isoelectric-focusing techniques, PK from PSE-muscles consisted of three ¡soenzym%Ul] 
whereas the normal enzyme showed two bands only. The isoenzymes were isolated by preparative isoelectric-focusing ^ i t , ^  
compared with regard to their kinetic properties. Isoenzyme 3, which is specific for PSE-meat, showed a tenfold higher specf 
activity and a thirtyfold lower Km value for phosphoenol-pyruvate than isoenzyme 1. Analysis of the amino acid composition c 
not reveal differences between the isoenzymes 1 and 3. Furthermore for both isoenzymes serine was determined to be the S>at 
terminal amino acid. a
Phosphorylation and dephosphorylation experiments carried out with the isolated isoenzymes 1 and 3 from PSE-muscles '<■
the complete PK preparations from normal and PSE-pigs showed clearly that the PSE-specific Isoenzyme 3 is $
phosphorylated form of isoenzyme 1. The kinetic properties of isoenzyme 1 are altered by phosphorylation with * 'fev 
consequence of a higher activity at more acidic pH values in the case of PK from PSE-meat.

■ Vi
!i%t

CHARACTERISTICS OP MUSCLE FIBERS IN BULLS REGARDING GROWTH INTENSITY AND FAT RATE IN CARCAS-f^l i

““«Cl
D. SKORJANC , M. ÖEPON , M. ERJAVEC

zootechnical Department, Biotechnical Fac., Univ. Ljubljana, 61230 Domzale, SLOVENIA

school of Agriculture, Univ. Maribor, 62000 Maribor, SLOVENIA

• Sut 
,toaj 

?4c

The main objective of this research was to analyse Simmental (S) bulls from progeny and

93

Simmental x Montbeliarde crossbreeds (SxM). Samples were taken 24 to 35 hours after slaughter 

from the middle part of musculus longissimus dorsi (MLD) after 7 rib in the right carcass

half. On the basis of myosin ATPase activity (PADYKULA and HERMAN, 1955) muscle fibers were 

devided to type I and type II, and to red and white on the basis of their SDHase activity 

(NACHLAS et al., 1957). By computer aided method (PERNUS et al., 1986) it was possible to 
measure minimal diameter, area and extent of each muscle fiber from the photograph.

In 1 mm2 of sample area (OSTERC, 1974) the number of muscle fibers of each type was 

determined. With higher fat percentage in carcass the rate of red muscle fibers decreased, 
while the rate of white muscle fibers in MLD increased. Due to higher daily gain the rate 

of muscle fibers type I decreased, and the rate of type II increased. Simmental sires had 

statistically significant effect on the rate of all four muscle fiber types, while 

genotype of SxM sires had statistically significant effect on analysed characteristics 
of type I muscle fibers, as well as on the number of muscle fibers type I and II per 1 mm^ 

of the sample.

%

\
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*lD COMPOSITION OF CARCASS T IS SU E  FROM TRANSGENIC PIG S

* SOLOMON1, y.G. PURSEL2 and E.W. PAROCZAY1

* Dept, of Agr., ARS, Beltsville, Maryland 20705

Sci. Res. Lab., PQDI, 2Gene Eval. and Mapping Lab., LPSI

V acid profiles and cholesterol content of whole carcass ground tissue were compared from 

’S? ^ansgenic (T) pigs expressing a bovine growth hormone gene to

>iy%s
gene to 26 control (C) pigs. All

Were fed a common diet and were slaughtered at five different weights: 14, 28, 48, 68«J Q
rail) 2 At 14 kg slaughter weight, carcasses from T-pigs contained 38% less fat, 44% less 

^ated fatty acids (SFA), 48% less monounsaturated fatty acids (MUFA) and 38% less

T̂ ?U]qP «saturated fatty acid (PUFA) compared to C-pigs. At 28 kg, T-pigs had 38% less total

iC$ 5ss fat, 42% less SFA, 46% less MUFA and 24% less PUFA compared to C-pigs. At 48 kg, T- 

Contained 48% less total carcass fat, 55% less SFA, 59% less MUFA and 22% less PUFA

to C-pigs. At 68 kg, T-pigs had 78% less total carcass fat, 78% less SFA, 79% less

Ilf"*
e ‘"Pared>p*
a' an<* 53% less PUFA compared to c-pigs. At 92 kg, T-pigs contained 85% less carcass fat, 

' êss SFA, 91% less MUFA and 66% less PUFA than C-pigs. Cholesterol content was not

etent between T- and C-pigs at any of the slaughter weights. However, the trend was for 

«sterol content to decrease with increasing slaughter weight. These results suggest a 

Aon effect of fatty acids in carcass tissue from T-pigs with increasing slaughter
!igh+-

• Furthermore, total carcass fat follows a different pattern of deposition in T-pigs
sSlth

increases in slaughter weight compared to C-pigs.

;°ES AND QUALITY OP BEEP PRODUCED IN ESTONIA 

’ SttlWMAA, V. KANGRO

°aian Research Institute of Animal Breeding and Veterinary Science, 

^400 Tartu, Estonia

aim of this study was to determine the growth rate, some quality characteristics of 

8 carcasses and beef derived from Red Estonian and Black-and-White Estonian dairy
H4a. Beef constitutes ca 39 % of total meat production in Estonia. The main sources of 

ere the young fattening bulls, culled cows, heifers and first lactation heifers. Ca 

t * °f beef is produced from young fattening bulls. The mean live weight of young bulls

â eughtering was 420... 460 kg and the age about 20__22 months. The carcasses of the

bulls were estimated to be the best but the carcasses of culled cows and heifers 

Aot acceptable due to the high proportion of subcutaneous fat as well as fat in the
% °Qvity.
^ j.
% 6siî s °btained with the Red Estonian young bulls showed that the proportion of 

^Qneous fat increased after 18 months of age and therefore carcass quality was 

ee3ing.
®r to get desirable beef carcasses meeting the demands of customers and meat indust- 

°4y fat must be reduced by regulating the feeding of cattle and by partial introduc-
' Of crossbreeding programs.



INFLUENCE OF NUTRITION ON MEAT QUALITY IN DOUBLE-MUSCLED BULLS,
VAN VOOREN T., VAN HOOF J„ VEREECKE D„ ISTASSE L.*, DUFRASNE I.* and DESWYSEN A?.
University of Ghent, Faculty of Veterinary Medicine, Laboratory of Hygiene and Technology of Food from Animal Origin, Wolterslaat 
9000 Ghent, I.W.O.N.L. Brussels, BELGIUM.
* University of Liège, Fac. of Vet. Med., "CENTRE DE RECHERCHE SUR L'ELEVAGE ET LES PRODUCTIONS FOURRAGERES EN HAUTE BELGIO1 
Chemin de la Ferme 6, Bâtiment 39, Sait Tiiman, 4000 Liège.
° University of Louvain, Fac. of Agronomie Sciences, Dept, of Genetics, Place Croix-du-Sud 2 bte. 14 - GENA, 1348 Louvain-la-Neuve.

Objectives: Meat color of three groups double-muscled Belgian White-Blue (BWB) bulls, put on different rations, has been compared.

Experimental methods: A first group (A) composed of 28 bulls were fed pulp, barley and soya meal and were housed in farm  ̂
second group (B) consisted of 36 WB bulls, fed concentrate (10 % spelt) and was housed in farm B. A third group (C) consisted of 18' 
bulls, fed com silage and was housed in farm A (same farm as group A). The bulls were slaughtered at the age of 15 months (group B W 
or 20 months (group A). Two or three days after slaughtering, a monocostal cut was collected (M. Longissimus dorsi: LD). Meat color’ 
measured with the Hunter Lab and the pigment content was determined.

Results: A significant difference in brightness (L-value) and hue (a/b-value) between group A and C and between group B and C occur 
in that way that the LD of the 18 bulls of group C had a higher brightness and a lower hue compared with the LD of the bulls of the two 
groups. Analysing the a-value (stands for red color) and b-value (stands for yellow color), a significant different b-value was assessed: 
higher for the 18 bulls, fed com silage. This means that the meat color is yellower. So the pale hue is the result of a more yellow color o 
meat, which should be due to the carotenoids of the com.

Conclusion: The type of ration seems to influence meat quality, in particular meat color of the LD of the double-muscled Belgian ^  
Blue. The meat of the BWB is known to be pale comparing with other breeds. As a consequence, feeding com silage seems to ha’ 
negative effect on the LD of the BWB that is already relatively pale in itself.

THE EFFECT OF BREED ON THE COLOUR OF THE MUSCLE LONGISSIMUS DORSI IN CATTLE 
C. WINKEL *
C.S.I.R.O. Meat Research Laboratory, P.O. Box 12, Cannon Hill Q.4170 Australia

A number of factors, are known to influence meat colour, however, information on the genetic influences on meat coif11; 
scarce and the results conflicting this study concentrated on the effect of breed on meat colouor in both Bos indicus and Bos ^ 
crosses. A secondary objective of the programme was to assess the reliability of the subjective meat colour score (MCS) by con# 
the MCS to the objective assessment of colour using tristimilus colour analysis.

257 cattle from one southern Queensland feedlot consisting of 6 breeds or crosses were surveyed for meat colour of the LD M  
The meat quality attributes measured were: age (dentition), fat thickness in mm at the P8 site (rump), hot standard carcass weight1! 
marbling (visual intramuscular fat) score 1-6 at the 10/11 rib site, fat (1-8) and meat colour (1-9) scores at the 10/11 rib site-j 
longissimus dorsi muscle was used to assess the meat colour, fat colour, marbling and texture by a certified assessor, usiw 
AUSMEAT Chiller Assessment Scheme (AMLC Chiller Assessment Manual 1990).

The breeds and crosses used in the trial were: Santa Gertrudis (27), Santa Gertrudis X Hereford (14), Murray Grey (92),
X Murray Grey (9), Angus (61), Angus X Hereford (52). All breeds were fed in the same feedlot on the Darling Downs using & 
commercial procedures.

The cattle were all slaughtered at one abattoir and the carcass' processed conventionally. After chilling (24 hour post m 
the carcass were quartered, between the 10th and 11th ribs, to expose the LD muscle.

A sample steak, at least 1.5cm thick, was taken from the 10/11 rib site of each carcass. The samples were then chilli 
transported to the laboratory.

The colour of the lean (meat) of the samples was assessed using a Minolta Chromameter (CR231) using standard pr 
(Minolta Chromameter CR231 users manual). Five replicate measurements were made on both surfaces of each sample. Colo^j 
recorded as Light (L), (Chroma (Q  and Hue (H).

There were significant differences in meat colour between breed groups. Part of the difference is related to breed differ®^ 
growth rate and fatness (at a given carcass weight) and apparently, the differing age,weight and fatness at which breed group5]

The relationships between meat colour scores and meat colour measurements were not very close. The reaons for this 
be determined urgently, to further the development o f a viable meat colour assessment/measurement scheme.
* Author is now employed by: Woolworths, Berry St, Churchill Qld 4035, Australia. Fax: 61-7-812 2595

ABSTRACT

introduced into the feedlot. This means that the apparent breed differences could be different given differing feedlot practices in 
to these factors.
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^ LAIRAGE SYSTEM FOR SLAUGHTER PIGS -  EFFECT ON BEHAVIOUR AND QUALITY CHARACTERISTICS 
rRlCIA BARTON GADE, LARS BLAABJERG and LEIF CHRISTENSEN 
"sh Meat Research Institute, Maglegaardsvej 2, DK-4000 Roskilde, Denmark

§e design on abattoirs has only evolved slowly. While most factories are aware that long narrow pens with solid walls are 
an,ageous, that ventilation must be adequate and watering facilities available, most still hold pigs in large groups (up to 60), which 

s it difficult for factory personnel to move pigs from the lairage to the stunning without using force, thus reducing welfare.
Danish Meat Research Institute has developed a fully automatic lairage system where groups of 15 pigs are held separately and the 

this research was to investigate the effect of this system on pig behaviour and meat quality characteristics.
*perimental material consisted of 1561 pigs. On arrival at the factory pigs were equally divided between 3 experimental pens and 

iVl°Ur noted during the 90 minutes lairage period. After slaughter relevant meat quality characteristics were measured. The results of 
StudV were also compared with 1609 randomly selected pigs slaughtered when the factory still had the old lairage installed. 
results showed that keeping pigs in small groups reduced aggression, even though the 15 pigs did not necessarily come from the same 
1 ̂ n . This reduced aggression allowed pigs to rest more quickly and reduced skin damage significantly. Filling and emptying the small 
P system was easy and could be carried out with the minimum of force. PSE-incidence on the other hand was unaffected by group 
^  Was the incidence of DFD-meat and blood splashing.
'Pared to the original lairage system at the factory keeping pigs in small groups halved the incidence of skin damage and blood 
^n8 and reduced the DFD-incidence even more. PSE incidence was, however, unaffected.
new lairage system thus leads to a much better welfare and gives some improvements in meat quality. It is now running routinely on 
Danish factory.

“CT of time interval between bleeding and the entry of carcasses in to the chilling chamber 
B illing rates on pork q u a l i t y.

M.C.; CULAU, P.O.V.; OURIQUE, J.M.R.; NICOLAIEWSKY, S.. 
lamento de Zootecnia, UFRGS, Porto Alegre, CEP 90001, Brasil.

Resent study aimed to evaluate the effect of three time intervals (TI), 30, 40 and 50 
tes between bleeding and the entry of carcasses in the chilling chamber and three chilling 
(CR), in which the chilling chamber temperature of 2°C was attained 2:30h,4:30h and 6:30h 
the entry of the carcasses. Three hundred and sixty carcasses of crossbred Landrace, 
White and Duroc swine weighing 85 to 95kg body weight were used. Each right half carcass 

^  experimental unit. The variables using the semimembranosus muscle were temperature of 
*sses and pH 1, both measured one hour after slaughter; pH 2, and colour ireasured by photographic 
Were recorded 18 hours after slaughter. Water holding capacity measured by unfreezing and 
P§ the longissimus dorsi and semimembranosus muscle were also measured. All carcasses were 
*cted to nine treatments with 40 replicates each, distributed in a 3x3 factorial arrangement 
c°:npletely randomized design. The exceptions were pH 1 and temperature, which were 
*cted to three treatments with 120 replicates each. Results showed that pH 1 averages 6,24; 
Phd 6,12 were different (P<0,05) for TI of 30,40 and 50 minutes, respectively. A higher 
*Ptage of carcasses showing PSE was positively related with TI and negatively related with 
There was an interaction (P<0,01) on pH 2, in which long TI associated with a slow 
ing rate resulted in an elevation of pH 2 post-mortem. The meat colour was not influenced 
eatments. Semimembranosus muscle subjected to TI and CR treatments was more sensitive 
^ngissimus dorsi muscle in respect to water holding capacity. An interaction (P<0,01)

TI and CR was observed in thaw and heat loss. An improvement in water holding capacity 
etnimemb rano sus muscle was observed by reducing the time interval and increasing the 
^hg rate. More thaw drip occurred when TI was the longest and CR the slowest.



INFLUENCE OF PREVIOUS EXPERIENCE AND PRE-SLAUGHTER BEHAVIOUR ON PIG MEAT QUALITY 
G.A. ELDRIDGE and R.D. WARNER
Victorian Institute of Animal Science, Department of Food and Agriculture, Werribee, Victoria, AUSTRALIA, 3030.
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In an experiment designed to study the relationship between behavioural responses of pigs from different sources to pre-sl3l:ee
management within the abattoir and pig meat quality, groups of 20 pigs from 5 different piggeries situated similar distances fri^tetabattoir were slaughtered on 6 occasions at 3 weekly intervals. The pigs were selected independently by piggery management
basis of sex and liveweight specification before dispatch to the abattoir. Each group of pigs was assessed for behaviour during >k. ,
and handling at the abattoir and meat quality post-slaughter. Groups of boars and gilts were assessed on alternate occasions. J
The mean ultimate pH (pHu) and colour (surface L* reflectance) of the muscle longissimus thoracis 24 hours post-slaughter froriCe
group of pigs was significantly correlated to the number of interactions between handler and pigs in lairage pens (P<0.01), prof'V;¡Hetime between stunning and de-hairing (P<0.01) and the level of kicking that occurred after shackling post-stunning and sticking (P ̂  
The mean incidence of PSE and DFD carcasses from each group of pigs over the period of the experiment was 23.2 a» 
respectively. Although there were no overall significant differences in the incidence of PSE carcasses between piggeries and 
within piggeries, the incidence in PSE carcasses from gilts from 3 of the piggeries was significantly (P<fl.05) greater than the ini 
from boar carcasses (43.9% cv 15.1% respectively).
It was concluded that although pre-slaughter factors and post-slaughter processing may influence meat colour and pHu, a major O 
variation in pig meat quality is the source of slaughter pigs and this may be due to their previous experience and or genotype infW 
their behavioural, physiological and psychological responses to pre-slaughter stressors. )f;
PSE IS PORK: t h e  g e n o t y p e , a s  d e t e r m i n e d  b y  t h e  r e s t r i c t i o n  e n d o n u c l e a s e  a s s a y , a n d  t h e  e n v i r o n m e n t  G|

A.FORTIN, S.A. POMMIER* AND A. HOUDE* |p

Centre for Food end Animal Research, Agriculture Canada, Ottawa, Ontario, Canada, K1A 0C6 and Lennoxville R ^ 1

Station“, Agriculture Canada, Lennoxville, Quebec, Canada, JIM 1Z3

The development of PSE in pork after slaughter is associated with the preslaughter management of the pig 

as with its genetic make-up. Research evidence also points to a genotypic-environmental relationship. Wl'Wl 

recent developments in the detection of the gene responsible for the development of malignant hyperthermia 

pig, it is now possible to investigate this interaction on a large scale under filed conditions. jS[

Four hundred-forty-eight commercial pigs were subjected to one of the following preslaughter treatments u n d e i ^  

conditions: feed removal, 44 or 30 hours prior to slaughter; feed removal, 20 or 6 hours prior to slaughter; . 

and weighed, 44 or 30 prior to slaughter; sorted and weighed, 20 or 6 hours prior to slaughter. The genotft 

or Nn/nN) of all pigs was determined by applying the restriction endonuclease assay for porcine mal 

hyperthermia on a sample of the LD muscle. The quality of pork (PSE) was objectively determined using the M )

coordinates as measured by the Colormet Meat Probe. ^

Sir;

of feed removal relative to slaughter had no impact (P>0.05) on the development of PSE in pork.The timing <

the timing of sorting/weighing did (P<0.05); sorting/weighing 44 or 20 hours prior to slaughter relative

6 hours, re spectively, improved the quality of pork. Furthermore, the magnitude of the response was higher

of the Nn/nN genotype. Regardless of the preslaughter manipulations, pigs of the Nn/nN genotype had poorer

pork quality than pigs of the NN genotype. The correlation coefficient between L* and genotype was 0.12 (P-,r0



Ru c t i o n  o f  d f d  c a r c a s s  p e r c e n t a g e  b y  s u p p l y  o f  s o r b i t o l  b e f o r e  
^ J g h t e r i n g .
pOSTIER
VlCe Q ualité des V iandes, Institut de l'E levage, 14310 V illers B ocage, France

aim o f these trials w as to  test the supply o f sorbitol in cattle  at abatto ir to reduce the occurence
dfd;-slaL carcass.
ee tria ls w ere conducted.

s first tria l invo lved  60 holstein  young bulls. T he sorb ito l supply  a fte r an experim enta l stress 
lent / eased sign ifican tly  (p<0,03) the g lycogen level in  the long issim us dorsi taken  by b iopsy, only 

^ ° u r s  after the end o f the stress.
in S • second trial involved 42 norm and young bulls. Any difference in the glycogen level a t 15 hours 

'r lhe end of the experim ental stress w as observed as the sorbitol supply was o f  1, 2  or 3 Kg.
^  third tria l invo lved  n early  2000 cow s w aiting  d uring  one n igh t a t the s laughte rhouse. The 

Centage of DFD carcass was 30% low er (p<0,05) by the supply of 1 Kg of sorbitol per anim al, 
p ro ^as concluded that the so rb ito l supply  before slaughtering  is a u sefu ll and pay ing  m easure to 

g (p<:Uce the DFD carcass percentage.
er investiga tions are needed to b ette r understand the m etabolic effects o f  sorb itol.
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)| l!|T  RAIL RESTRAINER SYSTEM FOR HOLDING LARGE BEEF CATTLE DURING STUNNING

GR4NDIN
ReS'^duient of Animal Sciences, Colorado State University, Fort Collins, Colorado 80523 USA

"'he las,

7 adOlii!
Wi'Wloi

fifteen years, large beef slaughter plants have used a V-shaped conveyor restrainer for holding large beef cattle during
lln8 and shackling. During the last two years, this system has been replaced in nine large plants by a double rail system
°Ped by the author. The plants have a line speed of 200 to 400 large cattle per hour. In the double rail system, cattle ride

“ia u i parallel moving rails. The rails fit up under the anim al' s armpits. The animals enter the system by walking over a
^reader bar in the leadup race. Solid side panels on each side of the moving rails prevent the animal from tipping sideways, 

nidei Panels can be adjusted for different sized cattle. A solid cover over the entrance and the first one-third of the moving 
=r; 1 ^ ° r blocks the anim al' s vision and keeps the cattle calm. Each animal is stunned with a captive bolt gun while it is riding 
io t)^   ̂°n the double rails. At the same time, the shackle chain is attached to one back leg.

rail system is more efficient and humane than the V conveyor it replaced. Cattle enter the double rail system moreStole,
he t^be,

>n<i ;cause they can walk in with their legs in a normal position. Stunning is easier because the captive bolt gun operator can
clos,str;

H Girier,
'Mari

er to the anim al' s head. Shackling is also more efficient because the anim al' s rear legs are separated. In the V 
the rear legs are pushed together. In a slaughter plant processing 350 large cattle per hour, 80% of the animals

to. ari'y entered the double rail system. A prod was required on only 20% of the cattle. To obtain these results, the double 
b e t

r  v  Employees must also be trained in good cattle handling practices.
.¿0



CARDIOVASCULAR FUNCTION IN STRESS SENSITIVE PIGS 

N.G. GREGORY, L J. WILKINS AND C.A. JONES

Phi

•I,
ie

Department of Meat Animal Science, Bristol University Veterinary School, Langford, Bristol, BS18 7DY, United Kingdom

The object of this work was to learn more about the way in which stress could lead to death in Stress Sensitive (SS) pigs. In particular ̂  
looked at the interaction between an acidosis and high circulating levels of catecholamines and K+ on cardiovascular function. The 
cardiovascular responses to intravenous injections of noradrenaline and isoprenaline were assessed in anaesthetised SS pigs before afl<^ 
after infusing 0.3 M solutions of either HC1, KC1 or NaCl. The HC1 infusion produced a systemic acidosis (blood pH = 7.01) and th c ^  
KC1 infusion maintained an increase in plasma K+ of 2.8 mg. 1 -1, a level which was just below that which induced dysrhythmias. In q  
comparison with the NaCl controls, both the HC1 and KC1 infusions resulted in a reduction in the vasodilatory (and to a lesser extent) 
heart rate response to isolprenaline. KC1 resulted in an increase in S-T segment depression in response to noradrenaline and isoprenalifq Q 
It was concluded that a concomittant acidosis or hyperkalaemia could provide some protection against catecholamine overloading d u rin g  
stress, but, the effect of K+ would depend on the degree of the hyperkalaemia as at high levels it would cause lethal dysrhythmic 
episodes. iSc

pH VARIATIONS AND CARCASS BRUISING IN BEEF CARCASSES FROM TWO SLAUGHTERHOUSES
TORSTEN L. HALD and LISE RAMSGAARD JENSEN 
Danish Meat Research Institute, DK-4000 Roskilde, Denmark

• Ki

Abstract
The aim of this work was to evaluate the frequency of meat with high pH and to describe the extent and character of bru#

cows and young bulls.
The examination includes 2360 heads of cattle slaughtered at two different slaughterhouses: 62 % young bulls, 33 % cow s/ s.

heifers and 1 %  steers. The following information was recorded: transport method (loose or tied), acquisition through market or4>v 
delivery from farm, dehomed/homed, lairage conditions at the slaughterhouse, category, EUROP-conformation and carcass weigl

The carcasses were electrically stimulated for 20 seconds (young bulls) or 30 seconds (cows). pH was measured in the longi^fe 
dorsi muscle 20 hours post mortem. The results of the pH measurements were categorised as: "normal" pH = pH 5.4 -  5.9, 
elevated" pH = 5.9 < pH < 6.2 and "very high" pH = pH > 6.2. Evaluation of bruising was carried out on the slaughterline im m e ^
after dehiding and evisceration. Observations were made in three areas: shoulder, loin and rump, and the severity described as: l” -q
bruise, heavy bruise and deep bruise.

3 % of the carcasses had pH > 6.2. The incidence was 5 in young bulls and 2 c, in cows. The incidence of cows with 
6.2 was higher than expected, although low. No previous investigations in Denmark have had that ,many cows with high pH. 2 ^ tV'
the carcasses had deep bruises on the shoulder and loin, and 5 % af the carcasses had deep bruises on the rump. 6% of the heavy ..III; 'were found on the shoulder, 8 % on the loin and 13 % on the rump. The bruises on the rump were mostly found on tuber isch'1 u
tuber coxae. There was a tendency to find most carcasses with pH > 6.2 among carcasses with deep bruises. 2 % of the young . Cf

h i  ;had deep bruises on the rump compared to 12 % of the cows. Transport method, supply route, horns, lairage conditions, catc? < j 
EUROP-conformation and carcass weight were found to account for about 13 % of the variations in pH, and 19, 22 and 2"* 0,
respectively, of the variations in bruises on the shoulder, loin and rump. ^ £



taE STUI>X 0:F MICROSTRUCTURE OF SLAUGHTER ANIMALS MEAT UNDER CONDITIONS OF ECOLOGICAL 
3*SBALANCE

^•KHVYLYA, A.A.BELOUSOV, T.G.KUZNETSOVA, V.V.AVILOV 

16 All-Russian Meat Research Institute, MOSCOW, RUSSIA

logical disbalance influences significantly quality of raw material. For this reason we

ducted complex and microstructural research of beef and pork on early stages of ageing 
rnlafU

S qualitative and quantitative histological and cytological analysis. According to pH

, of meat 3114 to its colour characteristics raw material was divided into three groupsi 
i airfv--

®al, PSE and DFD meat. 
i theltf

-ring from normal meat, dark and firm meat (DFD) was characterized by longer ageingIn 13 .
oy increased water-holding ability. Pale, soft and exudative meat (PSE) was characte- n‘) .
a by more active ageing and by greater amount of destructive changes in muscle fibers.

maliU
-r-holding ability of this meat was lower. 

urii%a
> ecological disbalance at breeding of meat animals leads to changes of quality parame- 

of meat, increasing availability of more DFD and PSE meat with, changed structure of 

s°le tissue, character and time of ageing. With this account earlier prediction of meat 

rs required along with adjustments of technological regimes of processing aiming 

^Proving quality of finished meat products.

f bp
°S SENSITIVITY AND MEAT QUALITY VALUATION FROM SOWS BY BIOPTIC METHOD 

K°VÄC; , B. LAHUCKY- and J. MLYNEK:
t)g
D drtment oi Special Animal Husbandry. University oi Nitra. 949 76 Nitra, CSFR

o i meat technoioqie. Research Institute ol Animal Production. HlohoveckA 2,
,rU1 3 92 Nitra

J  Breedinq tests for inprovinq stress resistance and meat quality were made from 650 sows 
t lendras breed. The results confirm that durinq a two year period no halotan positi-

0f ■'V®TVidUaIS were iound in this breed. In the 8 year period, when the meat quality was ob- 
yeii* t by bloptlc »ethod. there was a decrease of PSE meat occurrence from 13,6 % to 4.5 *.

|-) _ the experiment, we worked with posterity of 30 sows from boars with bad meat quality
g*. w ^  head were , tested in «eiqht of 20-25 kg by halotan C5min. . 5 % narkotan spofa). In 
,.s,iKoei^  0d 85-90 kq was made meat quality test by bioptic method. Three qroups were built: 

up H- ; B- n - 10 heads; Il.qroup H-; B± n = 10 heads; Ill.qroup H-; B-n 
n»)|'fe ‘o sows in the weiqht of 95 kq 
is- 1-0 *-ake blood without

jh r‘ oi sows in the ienght
blood plasma were searched the important enzymes 

itb t̂ l  into the musculus longissimus thoracis et iumb

10 heads.
canyla was inserted to vena cava superior. It was 

tress. CK-test was made in the equipment for compulsory 
250-700 m. Blood taking was made before the work and 24 hours

nad material metabolities. We are 
umborum - m.l.t. At he 14th thorax 

cm. averace takinq sample was 0.62 q and varied from 0.52-0.85 q 
Muscle tissue was taken usinq the sprinq technique for biopsy 

advantaces are especiality. that there is no influence of qun powder waste.
secured that the takinq is without stressed and

very fast
factors were observed: pH. R-vaiue. ATP, IMP. 

percentace of trickle water were also observed after

Stinq depth was 
* canyla with 0 8 mm. 

y i r - V  Th e i r
.jta ‘K* sample is continual, hiqh sting speed 

5C J ?Ur,cis irom takinq are improved y 
,ngi CpAPi hioptate after tissue incubation these 

X { \ . * iaktat, F.W. The meat colour and 
^  the animal.
i ^he observed posterity, we find the occurrence frequency of H' sows 26,5 X . Occurren-

^ (i9°?WS *itrh ^ad meat quality tested by the bioptic method was 72,6 % and after killing 
*8 X ' Sowa wit‘h ^ood meat quality were 4,2 % by bioptic test and 3,8 - after killing.



TIME FROM LAST FEED TO SLAUGHTER IN RELATION TO SKATOLE LEVEL OF ENTIRE MALE PIGS 
HANNE MARIBO
Danish Meat Research Institute, Maglegaardsvej 2, DK-4000 Roskilde, Denmark

ÏC
Sc

'IV,

»to
Abstract
The aim of this work was to find out whether the length of time from last feed to slaughter had an effect on the skatole level in the Ôg
of entire male pigs carcasses. * Jo

The experimental material consisted of 300 entire male pigs supplied from three farms. The farms were selected according to the f*le

The average carcass weight was 70.8 kg and the average meat percentage was 61.7.

skatole content in their previous deliveries. Each farm represented in each of the three groups Low, Medium and High skatole level. \  ^  
were fed ad libitum. The male pigs were divided into two groups. Group 1 pigs were last feed the evening before delivery. Group 2 pfyg, 
access to feed until dispatch to the slaughterhouse. 'tinj

rce 
‘dc 
hef

Group 1 had a significantly lower skatole content in the backfat than Group 2. The average skatole content in the male pigs was fof 
1: 0.12 ppm and for Group 2: 0.15 ppm. There was a significant difference in average skatol content between the pigs from the thre*Joge 
Averages for farms 1, 2 and 3 were 0.08 ppm, 0.12 ppm and 0.23 ppm respectively. uCe(

Cem
The effect of time from last feeding before slaughter was highest in pigs delivered from the farm with the highest average skatole Uce
There was no effect on the weight, meat percentage or meat quality (pHt, rigor, pH2, marbling or skin damage). 0)8

THE EFFECT OF MIXING, FASTING AND GENOTYPE ON CARCASS SHRINKAGE AND PORK QUALITY 
A.C. MURRAY and S.D.M. JONES
Agriculture Canada, Research Station, Lacombe, Canada, TOC ISO 
The effects of genotype for stress susceptibility (NN=homozygous normal, Nn=heterozygous, nn=homozygous recessive), fasting 
mixing during the period 24h prior to shipping for slaughter upon carcass traits and muscle quality were investigated. A total of 22®
of three genotypes (NN,Nn,nn) were assigned to one of two mixing treatments (unmixed or mixed) and one of two fasting treating« u,24h off feed). The number of pigs in each of the 12 genotype/mixing/fasting treatment subclasses ranged from 17-22. Pigs of the %
genotype had higher carcass yields (44 g k g 'l), and greater lean content in the major cuts (42 g kg~l) than those of the NN genotyPj
Nn genotype tended to have intermediate values for yield parameters compared to the other two genotypes. Mixing and fasting bo^b^, 
live animal weight losses and a reduction in warm carcass weight. The net result of the fasting and mixing treatments for 24h was f̂cs q 
carcass weight ranging from 15-23 g kg‘ 1 depending on the fasting/mixing treatment. Pigs of both the nn and Nn genotypes produ^ify
poorer muscle quality than did those of the NN genotype. Fasting of pigs for 24h pre-slaughter only lowered the frequency of pals N \

pork by a small extent. Mixing, with or without fasting, improved muscle quality in pigs of the Nn and nn genotypes. However, ^  
gains in meat quality due to mixing and or fasting are negated by the decreases in the carcass yield, by the additional carcass dam«j^.
to fighting and finally by their possible detriment to animal welfare.



£CT o f  a d d in g  n ic o t in ic  a c id  a n d  n ic o t in a m i d e  i n  p ig s  d ie t s  f e w  d a y s  p r io r  s l a u t h e r in g  o n  
Sc LE g l y c o g e n  c o n t e n t .

A. PRANDINI, M. MORLACCHINI and L. DI RENZI.
Ul° di Scienze della Nutrizione, Facolt& di Agraria, U.C.S.C., 29100 Piacenza, Italia.

( ^en content of muscle at slauthering is an important determinant of meat quality. Stress factors at this point like fasting, 
J°urneys, social and physical interactions may negatively influence a correct muscle glycogen storing, depletion and 
9uent lactate formation in meat. This situation can easily lead to PSE meats, especially in stress sensible animals. There are 

the 3 eyidences that high doses of vitamin PP has a tranquillizing effect and we have postulated the influence of this effect on 
,ej ^  e glycogen content and meat quality.

. irials have been) 2 pit« carry out to evaluate the effect of supplemental vitamin PP in pigs diets on muscle glycogen, lactate and 45
es pH. In the first trial twenty-four heavy pigs (LW x L  x D, 160 kg l.w.) were assigned to one of four treatments with added 
mc a<-id (0, 75,150 and 300 ppm). The basal diet was the same for both trials and contained corn, barley, soybean meals and 
bran. Treatments have been carried out 7 days prior slauthering. The second trial differed from the first for: vitamin PP 
Niacinamide), breed (Seghers) and the slauthering weight of pigs (110 kg l.w.). A  colorimetric assay for tissue glycogen 

 ̂ °n iodine binding (Dreiling et al. 1987) and an enzyme assay for lactate (Boehringer) have been used.
S for, flrst trial 300 ppm of nicotinic acid where negatively correlated with glicogen content of m. semimembranaceus (- 42.4% vs 
hree*) ®><0'01)’ while 75 and 150 PPm increased it respectively of 116% and 48% vs control (P=  0.098). In the second trial the 

content of m. supraspinatus has been increased of 84% and 60% respectively with the 75, 150 ppm treatments and 
of 8% with 300 ppm (P<0.05). In both trial no significant differences have been shown on 45 minutes pH and lactate

"«ration.
Boston, high doses of niacinamide (300 ppm) that is 30 - 60 times higher than usual adding, few days before slaughtering, 

^  muscle post-mortem glycogen content in 110 and 160 kg l.w. pigs, while intermediate doses of nicotinamide (75 - 150 
increase it only in 110 kg l.w. pigs.

ole

K THE DNA BASED RESTRICTION ENDONUCLEASE ASSAY TO DETERMINE THE RELATIONSHIP BETWEEN 
^ICNANT HYPERTHERMIA AND PORK QUALITY 

PoMMIER and A  HOUDE
itinflriilcultlhre  Canada, Lennoxville Research Station, P.O. Box 90, Lennoxville, Québec, JIM  1Z3, Canada

CCt'on 913 pork loins were sampled in a commercial abattoir in order to relate meat color, water holding capacity (WHC) 
ie rtf ll'mate pH  (pH u) to the genotype for malignant hyperthermia (MH). Genotype was determined by the restriction 
otyf, "Ucicase assay which detects a C to T  transition in the ryanodine receptor of pigs affected by MH. This test constitutes the
botï'b easurement of the genetic mutation associated with MH. Color was determined with a Colormet surface colorimeter,•̂bi‘V a modified filter paper method and pH u with a  piercing electrode. Results show that 75.9% of loins came from normal

(%), 21;7% came from heterozygotes (Nn) and 2.4% came from homozygotes (nn) for MH. Loins from NN pigs were
£ Cantly darker (P <0.01) than loins from Nn and nn pigs. Meat WHC was similar between loins from nn and Nn animals but 

2 from NN animals was greater (P<0.01) than m eat from the other two genotypes. Meat pH u was significantly (P<0.01)
’’ ^  j ^°r 3o*ns from Nn animals than loins from NN pigs. pH u of nn loins was intermediate between NN and Nn individuals. 

a was then categorized with respect to color, WHC and pH u in order to determine the incidence of the different genotypes
K^ Categories. Using a  L value of 53,5 to discriminate between normal and PSE loins yielded a genotype distribution of 88.4% 
^  1^2% Nn and 0.55% nn in the normal loin class vs a  genotype distribution of 67.24% NN, 28.73% Nn and 3.64% nn in the
1 ln class. Meat WHC and pH u confirmed these findings. Correlation coefficients between L values and WHC was 0.58'0.0on‘ and between WHC and pH was -0.717 (P< 0.001). Results confirmed previous studies and show that NN pigs can 
i0 C meat while Nn pigs can produce normal quality meat. Preslaughter management techniques to enhance meat quality
3 be considered and implemented in the future.



IHE INFLUENCE OE SOKE AUTISTRESSORS TO TECHNOLOGICAL CHARACTERISTICS OE PORK 

M. REI and V. KIRIKALL
Meat and Dairy Institute, Estonian University of Agriculture, EE2400, Tartu, Estonia

The aim of this v/ork was to find some antistressors, which are effective in our con^ 
tions for improving pork quality. We made experiments with two antistressors: "Suacron" 

and aminazine.
Pigs were separated into two groups: experimental group (was injected with antistreS 

sor) and control group (was not injected). When "Suacron" was tested the experimental 6* 
consisted of 40 pigs (21 harrows and 19 sows), control group - of 35 (18 and 17 respect 
vely). The experiments with aminazine were carried out on 26 pigs (12;14) and 26 pigs ( 
12) were in control group. Pigs for experimental group were injected on the farm. Thenj
they were transported to the slaughter-house. The period from injecting to unblooding *  

4 - 6  hours. The samples were taken 48 hours after slaughtering and cooling.
Protein, water, ash, fat contents, pH, heat loss, water holding capacity and colour 

were determined in pork.
The analysis of results showed that injecting of antistressors did not essentially 

influence chemical characteristics of pork, but they improved the technological proper* 
of pork. Better results were achieved with "Suacron" than with aminazine: head loss de* 
reused 2.11 and 0.40 •? „ respectively, water holding capacity increased 1.96 and 1 .2 0  f -

PRE-SLAUGHTER BEHAVIOUR AND MEAT QUALITY OF PIGS FED EXCESS DIETARY TRYPTOPHAN 
R.D. WARNER, G.A. ELDRIDGE, J.L. BARNETT, R.H. KING and C.G. WINFIELD

Victorian Department of Food and Agriculture, Princes Highway, Werribee, 3030, Australia.

The amount of stress an animal undergoes preslaughter can markedly influence meat quality but animals will '

in their response to stress. Dietary tryptophan has been used to reduce the stress response in horses, hum8'

hens mice and rats. This experiment was designed to investigate the use of excess dietary tryptophan t o 1 

’
moderate pig behaviour during the penning period pre-slaughter and (ii) reduce the incidence of meat qua1

problems. Fifty Large White X Landrace entire male pigs weighing 85-90 kg were allocated to one of 

treatments; (i) Control or (ii) tryptophan (diet supplemented with 5g of excess tryptophan/ kg of feed for fl 

days pre-slaughter). There were no consistent differences in behaviour (monitored by video cameras) or st" 

responsiveness (blood corticosteroids) on the farm between treatments. During the 16h penning period 1 

slaughter, the pigs fed excess tryptophan exhibited less aggression (P<0.05) and reduced mounting acti^ 

(P<0.05) than the control pigs. Measurements of meat quality (pHi, pHu, meat coldur and protein solubility 

the longissimus thoracis (LT) and quadriceps femoris) did not differ (P>0.05) between the treatments, 

incidence of PSE (LT pHi<6.0) and DFD (LT pHu>6.0) was 24% and 4% respectively for the tryptophan treatment' 

36% and 12% for the control but these differences were not significant (P>0.05). The results indicate '

tryptophan fed for several days pre-slaughter can reduce aggressive behaviour in pigs during the waiting p«r 

at the abattoir. Although tryptophan treatment did not improve meat quality in this study, pigs with a g r e ‘  

stress susceptibility may have responded with improved meat quality.
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STATUS OF MEAT SCIENCE AND TECHNOLOGY IN PAKISTAN AND SOUTH ASIA

HAMID AHMAD

MEAT RESEARCH LABORATORY,
BIOTECHNOLOGY AND FOOD RESEARCH CENTRE,

P.C.S.I.R. LABS. COMPLEX LAHORE ( 5460(3),

PAKISTAN

Mentation shows the meat production, consumption and other regional relevant statistical 

 ̂ €*t.ers of Pakistan and South Asia with comments on pros and cons. Meat tecnology, 

^ uShter, handling, tranport, consumption, practices are shown. Prospects and projections 

meat development in Pakistan and region may be discussed in between. Type and

Abilities of desireable technoliogies based on Socio-economic, traditional and
ni

geous background would be delivered and debated as much as possible. Trendy research
tr}

"»eat product themes drawn and shown for the interest of cooperative, aid and commercial 

n >s of different agencies.

T OF pH AMD GENETICS ON TEXTURE CHARACTERISTICS OF DRY CURED HAM.
ItAtr' J ■ , GUERRERO, L . , MANEJA, E. and GOU, P .

e de Tecnologia de la C a m  (IRTA), Granja Camps i Armet, 17121 Monells, Spain

is one of the most important characteristics of dry cured ham. The main problems on 

( Ute in dry cured ham are: soft and/or pasty texture, making the slicing process more 

chlt, and the incrustation and formation of holes around the coxofemoral joint, being 

*U y associated with some flavour and aspect defects. The aim of this paper is to study the 

Of pH of the meat and different commercial lines on texture of dry cured ham. Twenty hams 

•»6 , 2  in the S e m i m e m b r a n o s u s muscle, twenty of pH24<5,8 and thirty hams of three different 
} Clal lines of the Pig Improvement Company (L15, Duroc; L10, high muscular development; 

comborough) were evaluated after 6 months of ripening by a trained panel test. In the high 

°hp, crumbliness, pastiness, adhesiveness and softness were higher than in the low pH
%

The crumbliness, pastiness and formation of holes around the hip joint were higher in 

^an the other lines. The pH and genetic line influenced significantly on the texture 

* cured ham.



T ' USEpULNESS OF SOME CHEMICAL-PHYSICAL ANALYSES TO PREDICT THE SENSORIAL QUALITY OF BEEF MEAT

■ Barge , g .  d e s t e f a n is , a .  b r u g ia p a g l ia

Pimento di Scienze Zootecniche, Via Genova 6 - 10126 TORINO, Italy

uality
Irbltiple linear regression on data obtained from 33 samples of Longissimus dorsi of beefs, different for 

e gro^' sex and slaughtering weight (330 - 680 kg) has been used to study the usefulness of some instrumental a- 

In e^Ses to predict the sensory quality of meat.

»up \ ^ Ve considered as dependent variables the sensory characteristics assessed by a trained panel using an 8- 

yfor^ts scale: appearance of raw meat; tenderness (ease of sinking, friability and residue after chewing), juic- 

:t qu3^s (initial and sustained), overall acceptability. The independent variables included: chemical composition, 
C°^°ur (L, a, b, Hunter system), shear force on raw meat, water holding capacity (weep losses, water bath 

am tb*®8» filter paper press method). The determination that resulted more useful was the shear force, correlated 

behve1 a n  of the sensory characteristics, especially the ones of cooked meat. Secondly, lighteness appeared very
fUl, especially for appearance. As regard the water holding capacity methods, the water bath loss has been

irkettK̂ re efficient in relation to tenderness, juiciness and overall acceptability.

3 above-mentioned variables explained fran the 64% (sustained juiciness) to the 72% (overall acceptability

tesidue) of the total variability. Further contributions were provided by: pH and protein content (appear-
t).
' Water percentage (sustained juiciness). In our experimental conditions, the ether extract (0.16 - 2.29%) 

li'f
appear to be useful to predict the meat sensory quality.

^TlONS IN PORK QUALITY: A 1991 U.S.A. SURVEY

CASSENS, R. G. KAUFFMAN, A. SCHERER AND D. L. MEEKER 

'̂ tuient of Meat and Animal Science* University of Wisconsin, Madison, WI 53706, U.S.A.

®tions in pork quality affect consumer acceptance and utilization for processing.

the extent of this quality variation is unknown. During July and August, 1991, 14 

Processing plants (40% of the nation's hog slaughter) were surveyed. The gluteus medius
*0.aits. *753 hams was subjectively scored for color, firmness-wetness and marbling. Based on
flK

and firmness scores, hams were categorized as either PSE (pale, soft and exudative),l a tp a ^ t
am

(3ark, firm and dry), RFN (reddish pink, firm and non-exudative), or RSE (reddish pink,

to hav exudative). Three-fourths of the observations were soft and floppy and one-third

»ensOy either too pale or too dark. Over 90% contained less than small quantities of marbling.
ean r 
'or tei

jl color-firmness characteristics were combined, only 15% were identified as RFN ('ideal')

ty were PSE and 10% were DFD. More than half the hams were RSE (questionable

;at parity) due to their firmness-wetness even when color was acceptable. One plant possessed a 
r than

^Pcidence of PSE (the minimum was 6%), and the incidence of DFD ranged from 4 to 18%.

we conclude that if value differentials would be applied at the market, and if 

*°Ptiate genetic and environmental precautions would be taken, the variation in quality

be either minimized or completely eliminated.



YIELD AND MARKET QUALITY IN PIGS IN RELATION TO SEX, SLAUGHTER WEIGHT AND MEAT CONTENT 
MARCHEN ANDERSSON, Danish Meat Research Institute, Maglegärdsvej 2, DK-4000 Roskilde, Denmark

The aim of this research was to investigate the influence of sex, slaughter weight and meat content on the yield and market quality
pigmeat.
The experimental material consisted of 12 groups of 30 pigs selected at a Danish slaughterhouse during the course of one week. The groU;
were composed of pigs from 3 groups with different slaughter weight, viz. Low ( 6 6  kg), Medium (73 kg), and High (77.5 kg). I n e >
weight group pigs were chosen with meat percentages: Medium (x = 59) and High (x = 63). Half the pigs chosen from each group 
gilts and half entire male pigs. The carcass were split in the following primary cuts: picnic ham, picnic shoulder, loin and belly for 1

Japanese market, loin and belly for the U.K. market. The weight of the primary cuts was registered individually, and the market qu; 
of the bellies was evaluated.
The results show that for primary cuts the yield was influenced by the meat percentage. There was no difference in results from the
weight groups. Entire male pigs had a significantly larger foreend and smaller loin and ham than gilts. There was no interaction betw<

*£usex, weight and meat content.
An evaluation of quality requirements showed that bellies from pigs with a high meat content were more suitable for the U.K. market tfr ^
for the Japanese market, where bellies from heavy pigs were preferred.

fci',

SENSORY EVALUATION OF MEAT IN YOUNG BULLS FED WITH DIFFERENT DIETS Q
P. ALBERTI, C. SAÑUDO1, P. SANTOLARIA and C. TOURAILLE2 lp¡)
Serv icio  de Investigación  A graria  D .G .A ., A pdo. 7 2 7 .5 0 0 8 0  Z A R A G O Z A , Spain
1) F acu ltad  de V eterinaria , c /M iguel S ervet, 1 7 7 .5 0 0 1 3  Z A R A G O Z A , Spain  ^
2) S tation  de R echerches sur la V iande, I.N .R .A ., T heix  63122  S T -G EN ES-C H A M PA N E LL E, F rance y

■ lT he objective o f  this w ork  w as to study  the influence o f  d iet, b reed , sire and  u ltim ate  pH  on  the m ea t sensory  traits.
72  B row n Sw iss and  36 P irenaico  bulls w ere fed  w ith  forages and  different proportions o f  concen trate . T he m eat p a l' » 
w as assessed  by  trained  sensory  panel on  sam ples o f  m uscle  long issim us dorsi fo r tenderness, ju ic in ess, flavour andlt 
acceptab ility . it,.
B ulls fed  w ith  forage supplem ented w ith  2 kg  o f  concentrate  and  finish ing  p eriod  before  slaughter, tended  to  haV. 
sensory  scores fo r tenderness, ju ic in ess, and  overall acceptab ility  w hen  m ea t had  a p H < 6 , but w iih  p H > 6  the s e n s o i j6 

increased  and  no  sign ifican t d ifferences w ere found ow ing  the diet. N o  b reed  effec t w as found . T he m ean  s 4
tenderness, ju ic iness and  overall appreciation  w ere affected  by sire. Sire by p H  in teraction  w as sign ifican t fo r te i4
ju ic iness, flavour and  overall. T he  results o f  th is study indicate  th a t the effect o f  u ltim ate  pH  on  m ea t p ala tab ility  wa*, 
than  d iet, b reed  o r sire effects. S ire  h ad  m ore effect than  b reed . T he in teraction  o f  p H  and  d iet suggests that m ea t patf 1

could  be influenced b y  d ie t w hen  p H  is low er then  6 .0  but this effect tends to d isappear w hen  p H  is g rea ter than "i
w hen  m eat p resents D FD  (dark , firm , dry) palatab ility  attributes.



■HaiSENSORY EVALUATION OF SPANISH HAM WITH DIFFERENT PERIODS nAlDERAS
F .LEON CRESPO, H.GALAN SOLDEVILLA, N.CIUDAD GONZALEZ, A.PERALTA FERNANDEZ, B.BALDERAS 
7IIRFI DTA L MARQUEZ PRIETO and A.MOLINA ALCALA .
Planta Piloto de Tecnología de Alimentos. F.Veterinaria. UNIV.CORDOBA.14005 CORDOBA. Spai * ¡

processed in the same traditional way except with different len9 
5, 7 and 9 days) has been submitted to sensory evaluation. ' Tij 

w a s ’ the Quantitative Descriptive Analysis (QDA) including T 
ix analitical hedonic parameters (color, marbling, odor, flavor, juicing 
as well as general acceptability, using a standard uniform 10 points sea ut 
m. From each ham three different regions were studied. The analysis

Four lots of Spanish Ham 
of the salting period (3 
sensory method applied was 
evaluation of 
and saltiness)
for all of them. . . «... ---- ----  — ------- - _

shows statistically significant diferences among regions on colorvariance
flavor. Differences are -. -----  ---- „ ----  . . .  , ,___
descriptive profiles are constructed that allow distinguish among regions and hams.

also shown among hams in color and flavor. From
marbling â jec 

the mean dat!
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INFLUENCE OF INTRAMUSCULAR FAT ON THE EATING QUALITY OF PORK. 
À. Güransson, G. von Seth and E. Tornberg
Swedish Meat Research Institute, POB 504, S-244 24 Kavlinge, Sweden '»on

There is a trend towards leaner pig carcasses in Sweden and it is often believed that the eating quality will necessarily fall as the ( 
intramuscular fat (IMF) content is reduced in the meat. The aim of this work was to investigate the relationship between eating q u \ a] 
and IMF in M. longissimm dorsi (LD) of normal pork quality. ai>is(
30 LD with an IMF level ranging from 0.5 to 3.0 % were selected, where other factors which might affect the eating quality sucb'ly^, 
pH!, carcass weight, percentage lean, pH24 and FOP24 were kept as constant and normal as possible. The eating quality was asseS *^  
a 9-member taste panel four days post-mortem. As the IMF level differs along the LD muscle, each muscle was assessed as two s» % f 
one anterior (at the seventh thoracic vertebra) and one posterior (at the fifteenth thoracic vertebra). ^Sc
The sensory tests showed, despite the wide range in the IMF content, that no positive relationship was obtained between the eating 
quality and the IMF content. Taking into account the effect o f the assessors and the placement of the sample along the muscle wit» 
multiple analysis of variance, the IMF content was found to affect tenderness. A higher IMF content did, in fact, deteriorate the 
tenderness in the anterior sample, but only slightly. Juiciness, on the other hand, did not show any relationship with the IMF levet 
the investigated parameters, pH24 affected tenderness most, even though the pH24 did not vary to any great extent (5,36-5,50). A ■ Sp6c 
pH-value gave a more tender meat. A notable result is that the anterior piece was more tender and tasted better than the posterior t *  

whereas juiciness did not differ in the two pieces. In conclusion, the good eating quality of pork, which was the case in this invest
was maintained even at low IMF values.



OF THE EFFECT OF THREE PROTEIN SOURCES TO PROVIDE SATIETY IN HUMANS
^ M i l t o n, d . o b e r l e a s , and m . h a r d e n

n.°0d and Nutrition Program, Texas Tech University, Lubbock, Texas, 79409-1162, U.S.A.

t,r s study involved 26 Texas Tech female and 15 male students of normal weight ranges, recruited after screening for taste preferences 
-alad (je'  c inographics. A preload of beef, chicken and fish were fed to  subjects followed by fruit-flavored yogurt shakes as the test meal. 
â bject

15 were seated in sensory panel booths where odor, lighting, and conversation were controlled. The preload levels of protein
Ûr(ces

f 120 
trie

'vere determined by offering unlimited quantities of beef, chicken or fish to the subjects on three successive test days. Preloads 
8 were selected for females and 200 g for males. Subjects were allowed 15 minutes to consume the protein preload then at

DtlS)
Parameters of 20 or 40 minutes after the consumption of the preload, yogurt milkshake was ingested. Subjects were asked to 
Ulhe 10 0 % of the protein source and at the specified time were given the milkshake to drink until satiety (satisfaction or a feeling

j £
ess) was attained. Quantitative measurements of the milkshake consumption were used to determine the satiety value of the 
source. The data were treated with a 3-way ANOVA with replications. The four variables were protein source, lean beef,

tot,«in
tcke„.ri' and fish; time delay; particle size; and gender. -There was a significant effect for protein source (p < 0.0001) with the mean

k

c
N ate

as; beef 290.1 +. 20.9, chicken 348.3 +. 20.1, and fish 361.1 +. 19.0 g. and a difference between gender (p = 0.026) with
consuming 302.7 ±_ 12.2 and males 386.0 +. 23.1 g shake. The proteinrgender interaction was (p =  0.003). Present results 
lhat beef satiates longer than chicken or fish of the same fat levels.

% s :
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il OF EGYPTIAN BEEF AND BUFFALO NUTRITIVE MEAT QUALITY 

E. Y0USSEF, MOHAMED R.A. RASHWAN AND-S.I. EL-SYIAD

Arid
'‘N r

Sc(ence & Technology Department, Faculty of Agriculture, Assiut University, ASSIUT, A.R. EGYPT.

male beef and buffalo longissmus dorsi muscles (sirloin), Psoas major & Psoas minor muscles (Fillet)

uA
E*t,6r>sor & Flexor muscles (leg) of a marketable age (1*5 years) were used to asses the nutritive meat

*iDiHO :
The gross chemical composition of such muscle was assessed using the official method of analysis. The 

^  composition, fatty acid composition, mineral composition were determined applying Amino acid ana-

g g f  ' ^lc and atom-jc absorption, respectively. The electrophoretic pattern of beef and buffalo muscle extracts

^  Performed using PAGE electrophoresis. The data revealed that 17 amino acids were detected in all studied

dricl buffalo muscles in rather variable levels. Meanwhile, 9 fatty acids were present in all studied

$  UnSi
'*tu-

ând
0̂|

The most predominant saturated fatty acids were palmitic and stearic, while oleic acid was the major 

rited acid.

ineral elements were evaluated among which sodium and phosphorus were the major element, while cupper 

n We»"e the least element in all studied muscles.

^  'ure°ver, the PAGE electrophoretic pattern of the above-mentioned studied muscles revealed rather variableMor,
Specifi

J  c fr^ctionation for both beef and buffalo muscles.



THE EFFECT OF MICROCOMPONENTS IN SALT ON SENSORY 
AND PHYSICOCHEMICAL PROPERTIES OF PROSCUITTI
HIROTAKA KOHATA, MAKI KAW AGUTI, MASAHIRO NUM ATA and TOYOO NAKAMURA 
ITO HA M  FOODS INC. 1-2 K ubogaoka, M oriya-m achl, K itasoum a-gun, Ibaraki P ref., 302-01 Japan

'*1,

wm

X

X

Five types o f salt m ixtures (prepared by m ixing m icrocom ponents, M gS0 4 , M gCl2, C aS 0 4  and KC1, ^  
N aC l at levels o f 0 ,-4 , 8 , 16 and 32% , respectively) w ere used to study the effect o f salt com position  °!ve;
sensory  and physicochem ical p roperties o f p roscu itti. R ipen ing  of p roscu itti used each salt m ixture 
fo llo w ed  by m easuring  param ete rs  includ ing  pH , A w , w eigh t loss, d eg rada tion  o f  p ro te in s  and u 
re la ted  com pounds, extrac tab ility  o f protein  and m yosin heavy chain , endogenous enzym atic  activ ity  
m uscle  and o rganoleptic  q ua lity . T he pH, A w , IM P, e x trac tab ility  o f  both  p ro te ins and  ac tiv ities  t  
c a th ep sin s, ca lc ium -ac tiva ted  n eu tral p ro tease  and am inopep tidase  C and H g radually  decreased  w X h  
the ripen ing  w hereas the am ount o f  free am ino acids, p ep tides and hypoxanth ine  increased . T he e f f e X  
o f  m icrocom ponents in salt on these phenom ena during ripen ing  w as recognized  as a tendency  that 1^
ex tractab ility  o f both p ro teins and the am ount o f free  am ino  acids increased  depending  on the increSf

X -o f m icrocom ponents in salt. T his tendency w as noticeab le  in the firs t 10 w eeks o f ripen ing  but a lit1* 
the la ter. Sensory  evaluation  o f  fin ished  products show ed that um am i and bro thy  taste  in tensity  becat* > 
s tro n g e r w ith  the in c rease  o f  m icro co m p o n en ts  in sa lt used . T he re su lts  o b ta ined  su gg ested  th 
m icrocom ponents in salt had an action to increase the am ount o f free am ino acids caused by the in c re iX j  
o f  the protein  ex tractab ility , con tribu ting  to the taste  developm ent o f p roscu itti during ripen ing .

BEEP QUALITY AND FACTORS IEET.UWCING IT
V.I.IVASHOV, Yu.V.TATULOV, T.M.MITTELSTEIH, O.A.LYAFIH
The All-Russian Meat Research Institute, Moscow, Russia

tol (j

if.|

Due to acute necessity of satifying consumer market demand in high-quality beef of low
cost, research aimed at revealing of factors for achievement of this goal, acquires spe11»util
cial importance.
Tests performed on young beef animals allowed to conclude that the main factors, respoflj^ 
for high indices of meat productivity of cattle and for meat quality are conditions of X i :t N§i
wing and of maintenance of cattle, and also its breed and sex. L



U*NCE OF HALOTHANE SENSITIVITY AND OF MEAT QUALITY ON THE SENSORY EVALUATION OF COOKED HAM 
***** Chantal1, DE SMET S.2, VERPLAETSE A.3, DEMEYER D.2 & VIAENE J.1
6Partment of Agro-Marketing, University of Gent, Coupure Links 653, 9000 Gent, Belgium 

Search Centre for Nutrition, Animal Production and Meat Technology, Melle, Belgium 

Beke N.V., Waarschoot, Belgium

V ,
, oi 0f the ri9ht carcass side of forty-eight pigs were used for the production of cooked ham 

v / i °e Smet et al., this conference). Sensory evaluation was performed on samples of the cooked 

Using an untrained panel of 10 judges. The method used was a rank test. In each of twelve 

i  c i o n s , the panel ranked four samples of cooked ham, two deriving from halothane-positive (HP) 
o deriving from halothane-negative (HN) animals. Three sensory variables were evaluated

y/i1'

ffe£«
°Ur, taste and texture. Rank analysis by means of the rank sum method indicated that the

preferred the samples of cooked ham prepared from HN animals for all three criteria 

re3- (P<0.1). However, correlations of the sensory results with the meat quality

litt! dements were low. Only small differences were found between the means of the meat quality 

Dai* Cements of the group ranked first and the group ranked fourth. In conclusion, differences 

sory evaluation of cooked ham for colour, taste and texture, although apparent in this

fitnent, beared little relationship to differences in fresh meat quality.

^Co m p e t i t i o n  a m o n g  d i f f e r e n t  t y p e s  o f  m e a t  c o n s u m e d

AND ESPECIALLY A QUESTION OF PRICE

I^Nsant - G. De Fo n t g u y o n - 
CAA . 6 3 Bd de Brandebourg - 94250 Ivry Cedex

’*  lh'^ IJCTI0N The choice among the different kinds of meat consumed by households is still largely determined by the relation between 
¡pa '^ lr °* kinds of meat. Nevertheless, other psychological and sociological factors enter into this determination as well. This

izes the results of panel data from a survey of french households (SECOD1P) over the period 1977-1991. 
j,. M e a t  t e n d  t o  i n c r e a s e  its s h a r e  o f  t h e  m a r k e tIS ih

) of 6 CaSC resPect t0  chicken, turkey, fresh pork and ground beef. Poultry and pork benefit from low costs of production and a 
j, nSing Productivity. Ground beef benefits from the decline in demand for meat prepared by braising and other slow methods of 
1  V fJ lnferior cuts’ 311(1 also from the mechanization of grinding.

i$is SlVE CUTS a n d  e x p e n s i v e  t y p e s o f  m e a t  t e n d  t o  l o s e  m a r k e t  s h a r e .

\  f\j 6 Case ôr tbe cuts beef an£l horsemeat used in grilling and roasting, their price in Europe remaining elevated relative to the other 
adeC|eVertheless’ for lamt)’ Sr*11*1̂  cuts> which used to be expensive fifteen years ago, are increasing their share of the market as a result 

lne in their relative price associated with the entry of Great Britain into the EEC.
MEATS HAVE L0ST m a r k e t  s h a r e  i n d e p e n d e n t l y  o f  t h e  s h ift in r e l a t i v e s  p r i c e s. 

e Case for CUtS ° f  ̂  vea1, iamb and horse PreP31̂  by braising of other slow methods of cooking. These cuts and kinds of meats 
^ is 'Vn no benefit from their low retail price as a consequence of the indadaptability of slow preparation t

^  of vea1’ wich for a long time has suffered the consequences of a certain aversion among a certain class of consumers for 
L^jUccd under "industrial" conditions.
t̂rUi France, like the EEC, has experienced an erosion in the share of the market for meat held by the ruminants, in spite of the

i to the modem way of life.

natUre of Pr°duction of non-ruminants. Future reforms of the CAP could exacerbate this tendency by reducing the cost of cereals 
^ s to c k s  for pork and poultry.



C om m o n  S a lt  R e p la c e m e n t b y  M od ified  P o ta s s iu m  C h lo r id e  in  I ta l ia n  S a la m i a n d  M o rta d e lla  S au sa g e s : 
In f lu e n c e  on  C o m p o sitio n  a n d  S e n so ry  P ro p e r t ie s
F . P A L M IA l a n d  C. N E G R IN I2  ^
lE x p e r im e n ta l  S ta tio n  fo r  th e  F o o d  P re s e rv a t io n  I n d u s try  - V ia T a n a ra  31/A - P a rm a  - I ta ly
2 F acu Ity  o f  A g ric u l tu ra l  S c ie n ce s  - U n iv e rs ity  o f  B o lo g n a  - B o lo g na  - I ta ly  C,

Hie
The effect on fina l com position and  sensory properties of reducing sodium  con ten t by rep lacing  p a r t  of commo 

w ith  modified potassium  chloride w as investiga ted  in I ta lia n  typical sausage products. The modified potassium  cl^si 
used in  th is  study  w as supplied  by T akeda Chem ical Industries, Tokyo, Jap a n  th rough  th e  ita lia n  rep resen tative  Ms ■ 
& Co. Ita lia  S.p.A., M ilan, Ita ly ; th e  product, called RIBO-KC1, is p repared in  a p rop rie tary  m an n er by T akeda. S a lt!  
cem ent levels w ere 0 %, 50% and  75% of the am ount given in u sual recipes; th e  su bstitu tio n  ratio s  of salt: RIBO-KC- 
chosen so as to keep th e  w ate r activ ity  values of th e  orig inal form ulations unchanged. The products investiga ted  
one-m onth-ripened ferm ented sausages (salam i) and  b) cooked sausages (m ortadella , piece w eight 1 kg). Sodium  00%  
(expressed as m g/kg m ea t product) of th e  final products a t  th e  th ree  replacem ent levels were found to be 15200, 4900;^ 
and  11100, 4000, 2200 for salam i and  m ortadella, respectively. P repara tion  and  processing of both  products w as uP

Uccted  by th e  rep lacem ent level.
Taste w as the only sensory a ttr ib u te  influenced by s a lt  replacem ent: sensory eva luations by th e  tr ia n g u la r  t e ^  

cedure showed the ferm ented  sausages (salam i) a t  the h igh er level (75%) of s a lt rep lacem ent to be th e  m ost p ro n e ^  
products tested  to ta ste  changes.

«•(
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THE RATIO OF VARIOUS PARTS OF THE GOOSE CARCASS AND DETERMINATION OF THEIR NUTRIENTS U

QING-XIAN NAN, WEN-JI LI, XUI-f a n g PU.Dept of Food Science, Beijing Agricultural University T
Beijing 100094 - P.R. China

20 male and 20 female geese sampled randomly from 400 geese were slaughted and the carcasses weii

weighted. The carcass ratio and the weight percentage of breast and legment to carcass
S

calculated. The weight ratios of chest meat, legmeat, neck, leg-bone, frame, as well as the 

to bone weight ratio of leg and wing, were obtained after seperation.

Meat samples were ground and vaccum dried at 45 C, -650 mmHg while bones were ground to paste usi’1̂  

superparticle grinder before subjected to assay. !%<
"in i

Carcass ratio was 63.41%(Shitou geese 65.3%, Xupu geese 65.2%). The ratios of meat weight to carca* 1

were 53.3%(male) and 50.6%(female). The weight ratios of high-quality meat from chest and legs lL .  

carcass were 31.2%(male) and 30.5%(female), respectively. The weight ratio of meek and frame to

•bl
carcass were 25%.

Protein content of bone was 25-30%. The moisture, protein and fat contents of meat were 70-72%,

24% and 3-5%, respectively. The shape of bone particles was irregular. The size of bone partic

S¡
s

was smaller than lOOum and over 50% of the particles were smaller than 20u'm.



SL XV PROFILE AND ACCEPTABILITY SCORES OF DIFFERENT RESTRUCTURED STEAKS 
SsEt 1, l  w a k e l i n g 2, j .f . MARTIN1- h . MACFIE2, C. TOURAILLE1

Station de Recherches sur la Viande, Theix, 63 122 Saint Genes Champanelle, France 
C' Institute of Food Research, Earley Gate, Whiteknights Road, Reading RG6  2EF, Great Britain

m n 01'1'  mm of our Prcsent work is to study consumer preference and at first to explain the consumer preference by sensory 
n chatties. We chose to study the influence of texture and taste on acceptability scores.
've "«and methods : The products were 4 restructured steaks different in the size of flakes and the nature of the binder So weSalt'
_ K c "  a prof,le test and a consumer test in order to assess the effect of different manufacturing processes on the sensory
ed and the acceptability scores. Preference mapping analysis was used to visualise individual opinions and to relate 
n cotility scores l0 tjje profjie

1904,
1S ur ™fercnce mapping shows that the majority of consumers are strongly fitted to the first (36 % of variance) and the second ( 3 4  %

, 1 preference dimension. The 4 products are located in 4 different sites of the preference map. This fact could mean that the 
^  steaks are assessed using different sensory criteria. In order to understand consumer preference, we related the sensorv
k

cs to the preference space. So the first preference dimension is mainly explained by salty taste. The second preference axis is
•Mth texture descriptors. Gristle, greasy, stringy are positively correlated with this axis while tender, granular are negatively 

Consumers are equally negatively and positively correlated with the second preference dimension. Thus there is no preference 
ls for the tenderest restructured meat.
'“I : Consumers split either side of both preference dimensions. So there is no overall acceptability consensus for any sensory
ptic.

‘tv  MEAT CHARACTERISTICS FROM LIGHT LAMB CARCASSES
V  P. SANTOLARIA, I. SIERRA, M J. ALCALDE, C. TOURAILLElv . e i \  7

ver t0 de Producci6n Animal, facultad de Veterinaria. 50013 ZARAGOZA, Spain
k  Recherches sur la Viande, I.N.R.A., Theix, 63122 ST-GENES-CHAMPANELLE, France

iSi% of different products have appeared in the local markets and with trade transactions increasing, they are being 
the same label. The result being that consumers are disappointed as they are not able to find a standardised 

ea-y Ihey loose the interest on traditional products.
s of this study was to compare sensory meat evaluation from different light lamb carcasses.

^ b carcasses (9.5-11 Kg) were obtained as follow: a group of animals from Rasa Aragonesa (RA - control group), 
(MA), Lacaune suckling lambs (SLA), Lacaune weaned lambs (LA), were produced indoors (housing) and then 

J  at 60-80 days; a second group of animals from extensive pasture and 130-160 days old, British (BRI), New 
, 1̂ )  and Argentina (A) carcasses; and finally a group of animals from Merino Precoz x Merino crossbreed (ME) 

j Merino (GME) which were produced in pasture and finished with concentrates. 
cl s- juiciness, flavour, and overall palatability were evaluated by a trained sensory panel as the following 

shows. RA-BRI-ME, RA-NZ-A, RA-MA-SLA and RA-GME-LA. A number of 64 observations have been 
^°m each breed, except for the control (RA) with 256 observations.
t[j hrdicate a higher score for suckling lambs in sensory properties , and negative effect of weaning in palatability.
, it is observed that the same production system (same weaning, finishing period) involves homogeneous quality 
^  canonical discriminant analysis with palatability scores, meat quality traits and carcass quality evaluations 
Xhportance of production system.



tN'SiPROGRESS IN THE STRATEGY OF DISCRIMINATION OF MEAT-PRODUCING ANIMALS TREATED 

G R O W T H  PROMOTERS*

M.L. SCIPPO, G. DEGAND, P. CASPAR, G. VANVYNCHT and G. MAGHUIN-ROGISTER,
UV<Labora toire d 'analyse des denrées a lim entaires d 'orig ine  anim ale, U niversité de Liège, B -42 Sart-T ilm an, B -40 00  L ièg e, B elg ique  

The consumer has lost confidence in the food chain as a result of scandals reported in the media in recent years especially of the us* 

registered products and even prohibited substances such as growth promoters in meat production. This is probably one of the reaSjst, 

explains the decrease in meat consumption, especially beef. The implementation of EC directives, banning the use of substances with

action in meat-producing animals, must be guaranteed by an efficient system of control. The survey of xenobiotic growth promoters '

6-agonists) is rather well ensured by immunochemical methods for the screening and by chromatographic (TLC, HPLC, GC) and sped/ e>

(MS, IR) methods for the confirmation. New molecules introduced in the black market can be identified by mass specirometf.,̂
u b 'Multiresidue methods at the ppt-ppb (ng— pg/kg) levels have yet to be improved; multiple MS is probably the method of cho>ltr.

discrimination of animals treated with substances or their derivatives that are also endogenous hormones is still difficult especially 

cattle. The discrimination criteria will probably be based on the ratio values between concentrations of hormones and of their meta# 

biosynthetic precursors. In the case of protein hormones used as foodstuffs production enhancers like BST for milk and meat, the Pf 

approach to solve the problem of treated animal identification is based on immunological, biochemical and high performance spectroî

electrospray-MS. Reliable and efficient strategiesof control are required to reestablish the confidence and the protection of the co”.

through official controls performed by the state departments of agriculture and of public health or through responsible label orĝ 1̂  

involved in assurance quality certification of foodstuffs. j

* W ith the fin a n c ia l su p p o rt o f  the  B elg ian  Institu te  f o r  the P rom otion o f  R esearch  in  Ind ustry  a n d  A gricu lture  (IR S I A ) %

INDIGENOUS MEAT PRODUCTS OF INDIA
<*b|

'Pre
N. SHARMA

National Research Centre on Meat, Indian Veterinary Research Institute, Izatnagar, U.P., India.

la

The current level of meat production in India is around 1.5 million metric tonnes. Of the 

meat produced in the country, less than 1 percent is processed into products such as canned meat.

%

K
bacon, sausages etc. and these products are sold to elite customers in metropolitan cities. These Pri,1

iear
are of exotic orgin. Besides these products there are many indigenous meat products processed and coh 

by meat eating population of the country. However, statistics and scientific information are net av3'*gV| 

regarding their production and processing. In the present article an attempt has been made to

them. Meat products of Indian origin can be broadly classified into curried, dry cooked, mine®1

pickled products. Products like Tandoori, various meat curries, Qarma, Kabbas, Rista, Goshtabas afld 11 

pickles etc. are discussed.



ED 'SS°SY QUALITY of pickle-cured,vacuum packed and cooked dfd and normal beef
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, Jnor»a? st“died a sensory profile of colour, texture and flavour of pickle-cured beef LD (young bulls) 
s (“ o - ™ 1 and DFD Quality after vacuum packaging, storing (10 days at O to 2 *C) and thermal treatment by 

Jter,, hods (roasting, boiling). The content of residual nitrite, NO-myoglobine and total pigment was oecv Mined too.
|(U

netfW ° l£ur a,nd tfxture properties of DFD cured beef were scored mostly higher after both thermal treat- 
, ift sum °rmal and DFD saropies did not differ in the juiciness and flavour. In spite of better colour the 

chO^ amples contained significantly (P < 0.001) less NO-rayoglobine and total pigment but more residual 
11 han • e normal samples. Boiled samples of both qualities had significantly ( P < 0.001) more
all? ai nitrite but less NO-myoglobine and total pigment than roasted one.
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S0(IOLM PETERSEN, O.K. PEDERSEN and M. ANDERSSON*

°r Research in Pigs and Horses, National Institute of Animal Science, Foulutn, P.O. Box 39, DK-8830 Tiele Denmark.RTljnl . J
0 Meat Research Institute, Maglegaardsvej 2, DK-4000 Roskilde, Denmark.

i t l v ’n quality is higMy relared to * e are“ and distribution of meat and fat areas in the bacon slice. The aim of this experiment was 
. sd£ate l^c variation in meat and fat distribution in backbacon slices along a back. Furthermore, the aim was to develop a model 
 ̂ Action of backbacon quality.

and male pi£s 0f Danish Landrace and Duroc were slaughtered at 100 kg live weight and prepared for backbacon production, 
d  ̂ aClc was sliced “ to 230 slices with a thickness of 2 mm. The slices were recorded on video, and then devided into a dorsal (DPS) 

ntral (VPS) part, of which the areas of meat and fat were measured. The areas were obtained semi-automatically using an image 
he ŝ g programme. 

rHctiiU Das n'equatlon was developed based on areas of meat and fat in slices that were graded subjectively into four quality groups. The 
HOn ....
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i! ; fat ratio (L/F) in the two parts of the slices showed that especially the L/F of the VPS varied systematically with the
iva'ti%"ofthe

anatomical
slices. The L/F was high in the VPS from the caudal and cranial parts and low in slices from the medial part of the back. 

^  a^e *he VPS was higher in backs from Danish Landrace than from Duroc pigs. Furthermore, the average L/F of the VPS
dfi* hiSher in female than in male pies.
I

alidation the prediction model classified 87% of the slices into the same quality group as did the subjective classifiers. According
^"»Odel slices of the best quality, predicted from the L/F of the whole slice, were from the medial part of the back. The average quality 

aqkbacon slices was not significandy different in the four groups of pigs.



PORK LIVER: THE FORGOTTEN VARIETY MEAT IN THE U.S.

S. SPECHT-OVERHOLT and J. ROMANS

South Dakota State University, Department of Animal and Range Sciences, Brookings, South Dakota 57007-0392

Consumption of variety meats Is low In the U.S. as reflected In prices paid for variety meats. Pork livers 

for 20 cents/kg. The low demand for variety meats (pork liver) is an indication of consumer preferences. Rese 

has been conducted to produce pork products which have greater levels of omega-3 fatty acids than pork from con1 

hogs. Pork livers from hogs fed diets containing 15% flaxseed for the last 28 days (d) of finishing were *'■ -i 

(P<.0001) for 18:2, 18:3 and 20:5 and lower (P<.0001) for 20:4 than livers from control hogs. Therefore, t  

products could be marketed to consumers that have a more desirable n-3/n-6 fatty acid ratio. This research 

conducted to determine 1. consumer preferences toward preparation method for fresh pork liver and 2. cons'11 

responses toward Braunsweiger made from control versus pork livers from hogs fed a finishing diet containing ̂ 

flaxseed for the final 28 d and 42 d of feeding. For the first objective, trained taste panelists (n-6) pref®' 

liver with caramelized onions in balsamic vinegar sauce over raspberry sauted liver (P<.05). The variation

A)

panelists was significant (P<.01). For the second objective, two consumer groups (n-48 and n-23) rated Brauns»«

samples on a scale of 1 to 5 with 1-highly favorable and 5-highly unfavorable. Means of 2.4, 2.5, and 2. u
control, 28 d and 42 d flax, respectively (n-48), and 2.3 and 2.2 for control and 28 d flax treatment, respecti'y 

(n-23), did not differ (P>.05). This research indicates consumers found pork liver and Braunsweiger from tr«* 

hogs and control hogs equally favorable. With proper marketing, consumers may allocate more of their food dol1 

towards the purchase of nutritionally enriched variety meats and products manufactured from variety meats.

CONSUMER EVALUATION OF MEAT QUALITY CRITERIA

C. TOURAILLE
Station de recherches sur la viande, I N R A  Theix, 63122 St Genès Champanelle FRANCE

A thousand consumers filled in a questionnaire concerning their meat consumption, the way they 
purchase meat, and evaluated the importance of various factors on their choice for meat mutritive value, prie6' 
eating qualities... They were asked to score the importance of sensory qualities (colour, tenderness ...) ah“ 
estimate the role of various factors on meat quality (influence of animal, butcher, cooking...).

The results showed that sensory properties and security aspects (hormones) of meat are of paramouri 
importance for the consumer. Taste and tenderness are estimated as the most important organoleptic qualities.

Most production factors are thought to be important for meat quality, altough feeding of animals ah 
meat treatment after slaughter are recognised as the most significant.

Data have been submitted to Correspondance Analysis in order to show the relations between &  
consumer's characteristics (age, sex, meat purchase and consumption) and the estimated importance of 
qualities. The age of consumers seems to be one of the most discriminating factor for quality perception.

The results may help to find good arguments to promote meat and meat products.
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tiv ity  o f  s a r c o p l a s m i c  r e t ic u l u m  o f  f a s t  a n d  s l o w  r a b b i t  s k e l e t a l  m u s c l e s

'■  ABDUL WAHAB* and Y. BRIAND

io rh ^n im ■ S c l" C ollege of A gric. Univ. o f B ag h d ad , Iraq  
n - Lab. Univ. o f C le rm o n t II. 6 3 1 7 7  A ub iere  C edex

s th e  im p o rta n ce  o f th e  s a rc o p la sm ic  re tic u lu m  a n d  c a lc iu m  in  th e  tra n s fo rm a tio n  o f m u sc le  to  m ea t 
jJ ,Ucly  w a s  u n d e r ta k e n . T he  s a rc o p la sm ic  r e tic u lu m  v esic les  w ere  iso la te d  from  th e  th re e  m etab o lic  

rril;sc ê s  in  r a b b it ,  b y  th e  c en tr ifu g a tio n  m e th o d . T he  y ield  o f  sa rc o p la sm ic  re t ic u lu m  from  b o th  
^  Of fa s t- tw itc h  m u s c le s  (the  p s o a s  m ajor) a g d  (the g a s tro n e m iu s  m ed ia lis)  w as  a lm o s t th re e  tim e s  a s  

a s  fro m  s lo w  tw i tc h  r e d  m u s c le s  ( th e  s em i m e m b r a n o s u s  p ro p r iu s ) .  P o ly a c ry la m id e -g e l 
j  r° P h o re s is  p ro f ile s  o f  s a rc o p la s m ic  re t ic u lu m  fro m  f a s t  a n d  s lo w  m u s c le s  sh o w ed  a  s ig n if ic a n t 
^ rence  in  th e  p ro te in  p a t te rn .  T he  c a lc iu m -d e p e n d e n t  A T P ase  a c tiv ity  a n d  c a lc iu m  u p ta k e  of th e  

P lasm ic re t ic u lu m  v e s ic le s  from  b o th  ty p e s  o f  m u sc le s  w ere  m e a s u re d  b y  th e  sp e c tro p h o to m e tr ic  
lc. °d “ if b y  the f i l t r a t io n  p ro c e d u re  resp e c tiv e ly . T he  c a lc iu m -d e p e n d e n t  A T Pase a c tiv ity  a n d  th e  
j UlB‘U ptake  cap a c ity  o f th e  fa s t  tw itch  w h ite  m u sc le s  (the  p s o a s  m ajo r) w ere  h ig h e r  th a n  in  f a s t  tw itch  

iiiuscles (the  g a s tro n e m iu s  m ed ia lis ) . S u c h  k in e tic  m e a s u re m e n t , co u ld  n o t  be  c a rr ie d  o u t  in  slow - 
red  m u sc le s  b e c a u s e  o f th e ir  re la tive ly  low  c o n te n t in  s a rc o p la sm ic  re tic u lu m .

I, A • P re se n t a d d re s s  B ioch . Lab. U niv. o f C le rm o n t II, 6 3 1 7 7  A ub ière  C edex

N f  CALCIU M  R EG U LA TIO N  IN  CULTURED C ELLS FRO M  NORM A L AND HALOTHA NE 
P 'IB L E  PIG S

a r c h e r , r . l a b a s , e . r o c k  and x . v ig n o n
^  Recherches sur la Viande, INRA - Theix, 63122 CEYRAT, France

Th,

^  low contracture threshold induced by caffeine in biopsied muscle from animals susceptible to Malignant Hyperthermia is 
11 With an increased cytoplasmic calcium level. The cellular mechanism of this syndrome is poorly understood.
* effect of caffeine on intracellular calcium was monitored in primary cultures o f muscle cells from normal pigs and those from 
susceptible (MHS) pigs. Calcium variations were estimated by recording changes in fluorescence ratio obtained on dual excitation at 
^  nm of myotubes loaded with the Ca2+ fluorescent probe Fura-2. Myogenic precursors were satellite cells obtained from Masseter 

of adult pigs previously tested for their sensibility to halothane. The cells \
1«

V
, were cultured until différenciation of multinucleated

The
'■ Rleasurements of fluorescence ratio were performed at room temperature in the absence or in the presence of 0.5 to 6  mM caffeine.

'V>n

resting fluorescence values were not significantly different in normal and MHS cells. Caffeine induced an increase in fluorescence 
lth types of cells. The magnitude of this increase was commonly higher in myotubes from MHS pigs for caffeine concentration

from halothane susceptible pigs which may be a,an 2 mM. This result indicates an abnormal Ca2+ homeostasis in cultured cells
of the lesion that causes Malignant Hyperthermia. Satellite cells isolated from muscle tissue could therefore provide a good

lnvestigation on sarcoplasmic calcium regulation.



KINETICS OF CATHEPSINS FROM DIFFERENT PORCINE MUSCLES p(J|
sin
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Calpains and cathepsins systems play an important role in the proteolytic changes that take place during the meat tende«5tu

and
process.
The characterization and purification of these enzymes and their endogenous inhibitors open a possibility for a new

. > 1biotechinfract
approach to the strategies on meat quality and meat products improvement. ^  tl
In this study, the kinetic parameters of cathepsins B, L and D from cardiac and longissimus dorsi (LD) muscles were cAi| 
Partial purification of the enzymes was done using fresh muscles and included a precipitation with ammonium sulfate b e tA  
25 % and the 65 % of the salt. Cathepsins B and L  were assayed with the common substrate Z- Phe - Arg - NHMec, ^

30 and 50 * )
fhi,

B was assayed with Z - Arg -Arg - NHMec, and cathepsin D with denatured haemoglobin.
Results showed that the enzymes from cardiac muscle had a higher affinity for the substrate (between
enzymes from LD muscle. ^
The purified cathepsins now available commercialy can not be used in the food industry. The obtention of enzymes with h i g ^  
for their substrates, from viscera of low commercial value, gives a tool for the use of cathepsins as additives in the meat ^

and related fields in a near future.

THE SLAUGHTERING AGE EFFECT ON THE PHYSICO-CHEMICAL PROPERTIES OF BROU%|
CHICKENS INTRAMUSCULAR COLLAGEN 
A. BASTIAENS AND C. DEROANNE
Centre A gronom ique de R echerche sur la  V iande - section 3 (I.R .S .I.A .)
U .E .R . de T echnologie des Industries A gro-alim entaires, F acu lté  des Sciences A gronom iques, 5030 
G em bloux, B elgique

%

The objective o f  this study, realized  in collaboration  w ith the "Centre d 'E tho logie  des anim aux domes'1, 
de l'U .C .L .“, is to  research  the influence o f slaughtering  age on the properties of in tram uscular c o l la g e ^
bro iler chickens w ere equ itably  divided according to strain (JA  57, Cou Nu d 'A quitaine), sex and ^
slaughtering  age (7, 10 and 13 w eeks).
T he principal analytic m ethods are the therm al so lub ility  and the D iffential Scanning C alorim etry  o f ^
C ollagen.
The leg collagen is more soluble than the collagen of the pectoral m uscle. For the two types of muscfcpbt 
so lub ility  decreases when the slaughtering  age increases. It's  generally  w eaker for the fem ales. The ^  
strain  d oesn 't in fluence  these  resu lts. 1
The D ifferential Scanning C alorim etry  o f  collagen gives us a peak that we can divide in to  three parts (j 
and S3) corresponding  to links o f  increasing therm al resistance. We observe that the num ber o f  the 
therm ostable  links increases w ith the anim al age to  a m axim um  where S3  reachs roughly 20 %. This
generally  obtained betw een 10 and 13 w eeks according to the chickens sets.

This study is realized  on tw o chickens strains w ith slow grow th and we show that the intram uscular
collagen is stabilized by crosslink ings betw een 10 and 13 w eeks. The collagen reaches then to a "m at^
state that allow s to obtain a sufficiently  firm  m eat.



RIFlCATION AND CHARACTERISATION OF INTERM EDIATE M r PROTEINASE INHIBITORS FROM  BOVINE 
Kt:Lf:TAL MUSCLE

#  • BERRI' p - ROUCHON, M. ZABARI, T. SAYD, J . SIBOULET & A. OUALI
1 Research Station, INRA de Theix, 63122 Ceyrat, France.

l d ^ S ^ '  tiSSUeS ^  CeUS S° ^ inVeStigated skeletaI muscle contains proteinase inhibitors inactivating serine and cysteine proteinase. Their exact 
^  re and their physiological function remain however unknown. The present study is part of a more general work dealing with the purification 
j, cllaracterisation of proteinase inhibtors from bovine skeletal muscle.

:WilftjcChr0mat°6raphy ° n 3 Sephadex 0  10 0  column (5x100 cm) of a crude extract obtained from bovine Diaphragma muscle sparated four 
k U°ns active a®ain either papain, trypsin or both and with Mr in the range of 40-70 kDa (FI and FIT), 20-40 kDa (Fill) and 10-20 kDa (FIV). 

c0<H |j S Paper’ the pur‘f'cat' on procedure and the properties of the F ill fraction inhibitor were decribed. The Sephadex G100 F ill fraction 
l|ed specifically papain and showed no activity against either trypsin, chymotrypsin, pepsin.

'e h  Sephadex G10°  fraction was first loaded on a Q-scpharose column (2.5x10cm) equilibrated at pH 8.1 and proteins eluted with a linear 0- 
. NaCl gradient. An active fraction inhibiting papain but not trypsin was eluted between 0.2 and 0.3 M NaCl. This fraction was then run 

,t]/ second Q-Sepharose column at pH 7.6 and the activity eluted at about 0.2 M NaCl. Isoelectricfocusing of the pooled active fraction also 
^  ^  **etl one band with a P1 o f 6.7. Under both non-reducing and reducing conditions only one band was obtained after SDS-PAGE suggesting

. 1111 Vl|v corresponds to a monomeric protein inhibitor.
*̂is n^  r°temase inhibitor is highly heat-stable in a temperature range of 40-100° C. Furthermore, the papain inhibitory activity was stable at 

hig> j E « c  pH ranging from 7 to 5.
eat ^  ilng papain’ the enzyme-inhibitor complex formation was slow and depends on the inhibitor/enzyme molar ratio. This muscle protein 

“or could be classified as a slow tight binding inhibitor an assumption supported by the very low Ki value ranging between 1(H0 and 10' 1 1
n, * i,
lete °Ugh t0 various e x te n t’ 1116 punned inhibitor bound tighly to cathepsins B and L, two other cysteine proteinases whereas no activity was 

^  against all serine and aspartyl proteinases tested.

[ L % 'bp,
*CT OF BRINE INJECTION ON ENERGY CATABOLISM : P-31 NMR STUDIES ON B I C E P S  

A c H I I  MUSCLE OF RABBIT
EtCKl G., DONNAT J.P ., FOUCAT L., BENDERBOUS S., RENOU J.P .

Ures Tissulaires et Interactions Moléculaires / Station de Recherches sur la Viande INRA Theix 63122 Ceyrat

^ « b o h s m  of high energy phosphate compounds was examined by P-31 NMR spectroscopy, in rabbit muscle. The time-dependent post
m changes were analyzed for different technological treatments.

>f Kk
c l e %  bbltS WCre anaesthetized’ and the BicePs Brachli muscle was exposed, perfused by artery and then removed to be placed in the specftc 
6  V * 1116 SimUlated death ° f ‘he mUSde WaS perfonned by stoPP‘n« the perfusion. The brine was immediately injected by the arterial 

I  ^  N a C 1  concentration was 3 and 5M in brine. The NMR experiments are performed at 162MHz on a homebuilt P-31, H-l tuned 
e L  11,6  temperature ln the NMR prDbe was 20°’ 4°c  and a temperature gradient was also performed. With this experimental system, it is 
iS l |( So 610  teeP mUSCle metabollsm stable, and thus to monitor the initial concentrations of phosphorylated metabolites. The effects of brine 

1116 113115 ° f  meIabolism were investigated without producing twitching or damage to the tissue during insertion into NMR tubes. The 
ar tij 'nUSCie WaS examined in the probe. This process prevented sampling problems because the brine diffusion was heterogeneous. The 
1' a\ e PH faU 31111 ^  evolution of Phosphorylated compounds were determined. The results showed a dependance on the composition of the



e l e c t r o p h o r e t ic  a n d  im m u n o l o g ic a l  a s s e s s m e n t  o f  d e g r a d a t io n  by  c a l p a in s  o f  la;U

FeiLAMB MUSCLE PROTEINS.
p  CFÑA I A BELTRAN, I. JAIM E and P.RONCALES.
Dep. de Producción Animal y Ciencia de los Alimentos. Facultad de Veterinaria. Universidad de Zaragoza. 50013 ZARAGOZA. SPA •

IT]
As a part of a comprehensive study on the degradation of high molecular weight muscle proteins by effect of either calpains or agi 

present here results concerning changes of proteins of a molecular size larger than ct-actinin and smaller than myosin heavy chain
SDS-PAGE using 6.5% acrylamide showed that both calpain I and II were capable of degrading at least seven different proteins <' 

peaks I through VII), of a molecular weight between 100,000 and 200,000 Da, when myofibrils were incubated with enzymes at o P '^  
conditions of pH 7.5, 2.5 mM Ca2+ and 25°C. Two of these proteins, peaks V and VII, likely correspond to M-protein and C 4\ p(j 
respectively. The same proteins were found to be naturally degraded throughout postmortem meat aging, although p r o t e o l ^  

significantly slower.
By effect of further proteolysis several degradation peaks appeared at a position close to fomier peaks I, II, III and VH, as well»1; p, 

peak (IV') between peaks IV and V, either after incubation with enzyme or by effect of aging. Three of these degradation p e p t i ^  
molecular size between that of C-protein and MHC have been shown, using a Western blotting immunological technique, to proceed ̂  
as yet unidentified protein, named by ourselves G-protein but which likely «»responds to filamin. This protein of an approximate J  
weight of 300,000 was previously reported by our group to be extensively degraded, either by incubation with calpains or by effect of ̂  

No changes of myofibrillar proteins could be found when myofibrils were incubated in the presence of mM Ca2+ andcalpastati»', ^  
added enzyme; this fact allows to impute the observed myofibrillar protein changes, either after incubation with calpains or by effect ̂  
to enzyme action alone and not to an effect due to the mere presence of a high Ca2+ level. E K
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OBSERVATION OF ABNORMAL MITOCHONDRIA IN WHITE MUSCLE FIBRES OF  ̂ F]
CARRIER PIGS
Marielle ESTRADE, X. VIGNON, C. BAZIN and G. MONIN
Station de Recherches sur la Viande, INRA, Theix, 63122 Ceyrat, France
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The RN- gene affects meat quality by increasing the glycogen content of muscle. Glycogen localization
mvofibre ultrastructure were studied in the L o n g is s im u s  muscle from pigs suspected to be RN' carriers (calledlfi0'

1 l̂lpigs) and pigs considered as normal (called m+ pigs). White fibres from RN' pigs showed an excess of glycogen % 
sarcoplasm and exhibited abnormal mitochondria espace. Mitochondria contained scattered particles of 
showed disorganised cristae. No abnormality was visible in red fibres. ^

Oxygen uptake was measured polarographically using a Clark electrode at 25 C on mitochondria isolated
9t]

L o n g is s im u s  muscle of m+ pigs and RN' pigs. Citrate synthase activity was determined. The respiratory contra 
higher in mitochondria isolated from RN' pigs as compared to m+ pigs (means values were respectively 2,5 and
Respiratory activity was higher in mitochondria from RN" pigs. Citrate synthase activity was 0,20 pkat / g n
muscle of RN" pigs and 0,14 pkat /  g for m+ pigs. Thus, RN' gene seems to be associated with altered glycoly“
oxidative metabolisms of skeletal muscle. However, the primary cause of these abnormalities remain unclear.



'A'G BETWEEN LACTATE AND GLYCOGEN CONTENTS AND pH VALUES IN POST MORTEM
ISSIMUS MUSCLE OF THE PIG.

ERNANDEZ d )  and R. GUEBLEZ (2)
JH'.INRA o, •station de Recherches Porcines, Saint-Gilles, 35590 L'Hermitage, France. 
a#  P°le Améli°nition de l'Animal, BP 3,35650 Le Rheu, France.
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Th' s study was conducted with the aim of examining the relationships between i/  Longissimus muscle glycolytic potential (GP, an

llTlator
S u
“ghte;

of resting glycogen level) determined in post mortem samples and ultimate pH (pHu, 24 h post mortem) and W  lactate content 
value at 45 min post mortem (pH)). The study involved 170 pigs among which 59 Large White, 60 Landrace and 51 Pietrain, 
^  under commercial conditions. Longissimus muscle samples were taken c.a. 45 min post mortem.

U a! j. f  * **** Prediction of the relationship between GP and pHu was obtained using a segmented quadratic model with plateau (r= - 
,0* ^  Convergence was reached at a GP value of 173 pmol/g. Below this value, pHu decreased curvilinearly when GP increased. 
s d \  '  Convergence point, a plateau was reached (pHu= 5.50). This result confirms that ultimate pH cannot be predicted in a linear 
in * 

of*).,

IQjj £
fu t  values of muscle glycogen content at time of slaughter.

01 ^gtnented linear model with plateau allowed the best prediction of the relationship between pHj and lactate content (r= -0.96; 
;iiif Eactate concentration remained at a constant level (48 pmol/g) for pHj values below the convergence point (pH,= 5.82). Above
itof^j 0 d ’ a linear decrease in lactate was observed. This suggests that in the pH , range 5.2-5.82 for which a maximum rate of

seems to
1if 'V,IVE EFFECTS OF ANIMAL PRODUCTION AND CARCASS PROCESSING FACTORS ON 

f 'ENDERNESS
sHER, g .R. NUTE, G.A.J. FURSEY & A. CUTHBERTSON*

Im tr -  -

be reached, the differences in pH , cannot be accounted for by differences in glycolytic rate.

nt ° f  M eat Anim al Science, University o f  Bristol, Langford, Bristol. BS18 7DY. United Kingdom.•Qf ̂  ------ - j *v — -- » **> Doiu t i s i . u n u tu  lunguom.

‘vestock Commission, P.O. B ox 44, W interkill House, Snowdon Drive, M ilton Keynes. MK1 I  AX. U nited Kingdom.of i . ------------------- i-m t/t . i n i x i  i/iA . v m ie u  runguom.
>t ittl tWs project were to identify key factors in commercial beef production which affect beef tenderness, and to assess their 

Portance. Hereford x Friesian heifers and steers were each allocated to a 'fat' and a 'lean' group of 18 animals each.^  ̂  * *«u anu a lean group or 1 » animals each.
S is  Sliage' fed U m ousin x Friesian bulls and cereal finished suckled bulls sired by continental breeds, were represented by 

tl0l,S S7eaCh' and slaughtered at ages o f  11, 18 and 11 months, respectively. Post-mortem treatments, balanced within groups, 
ledflO»c  ° ° ' V011 (HES)’ 85‘volt (LES) and zero (NES) electrical stimulation; aitch bone and conventional carcass suspension;

M |0;i f°r  10h>and raPid ( f°c  for 24h) chilling; and ageing meat for 6 ,1 0  and 14 days prior to freezing. The texture of 
;n 1ik ssirnus lumborum  was expressed as force at first yield (Fy, kg) and work done in shearing (W, Joules. 10’2).

si WCre assessec* ^ len assessors scoring on a scale o f 1 (extremely tough) to 8 (extremely tender). There5j - ----------------- - v,.. „ w  i vtAucmciy luugn; io o textremeiy lenaer;. m ere
^  ‘ficant differences in texture between heifers and steers, or between fatness groups. Suckled bulls were as tender as 

«eers and both these groups were more tender than silage bulls (minimum probability <0.05). Barley bulls weren;«7______ T7-. n r  _ _ A . ................dr ^ iai °  r  ww uiu.. o.i«5v uuua viuuuuiuuijjiuuduiuiy cariey  ouiis were
K i V  1 D‘fferenCeS in Fy’ W ’ and panel scores between silage bulls on the one hand, and combined heifers and steers on the 
tr0' \  ° 4 k g ’ 4 ' 1 6  J J 10 -2  and ° ' 4 9  P“ 1 score units respectively, the bulls being tougher by all three criteria. These - the
lnd î t i „ r0dUCtIOn dlfferences ‘ can be compared with the magnitude o f  carcass processing effects in the heifers and steers.

I*'1' N g S ° f  processmg treatments, as in a blueprint, produced additive effects. For Fy and W, the biggest differences were 
S ^  dayS conditioning (toughest) versus HES, slow chill, 14 days, giving values o f  1.72 kg and 8.94

[ytWsfc Clivel>'- For Panel scores, NES, rapid chill, conventional suspension (toughest) contrasted with slowly chilled aitch 
V > "Sl° n ^ lmlC additional effect o f ES)> w‘th a maximum difference o f  1.41 panel score units. It is concluded that 

P° St m ° rtem treatnle“ ls can have larger effects on m eat tenderness than even extreme animal type x production
htbinations.
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RELATIONSHIPS BETWEEN ULTIMATE PH AND MEAT QUALITY VEAL b.
F. GUIGNOT, C. TOURAILLE, M. RENEREE and G. MONIN tl
Station de Recherches sur la Vtande, INRA, Theix, 63122 Saint Genes Champanelle, France

The aim of this study was to evaluate the relationships between the ultimate pH and the colour, tto 
sensorial qualities and the cooking loss in veal meat. Variations in ultimate pH were induced by adrenalin 
administration (0.1 to 0.4 mg/kg liveweight). Animals were transported 2 by 2 to the slaughterhouse. T \ 
control animal of each pair was killed just after arriving. The other animal was injected with adrenaline a!*# 
killed the day after. Measurements were made on the L o n g is s im u s  d o rs i muscle. Sarcomere length and pH weft 
measured at 2 days after slaughter, and colour at 2 days and 9 days after slaughter. Sensorial quality
(tenderness, juiciness, flavour) and cooking loss were measured at 9 days after slaughter. Sensorial qualityinwere estimated by a trained panel.

Meat from adrenaline-injected animals had a higher ultimate pH than meat from controls (mean valih > 
were respectively 6.25 and 5.59), except in one case (pH = 5.65 with 0.2 mg/kg of adrenaline). The ultimate P: 1 
and the sensorial qualities were linearly correlated (respectively r = 0.83 for tenderness, 0.81 for juiciness afcs 
0.71 for flavour). Meat with high ultimate pH was more tender, more juicy and had more flavour than tnd,s 
with normal ultimate pH. Moreover, meat from adrenaline-injected animals had shorter sarcomeres and lost h" 
weight during cooking than meat from controls (cooking loss respectively 25 % and 32 %). However, colour^ 
meat from adrenaline-injected animals was darker (P < 0.01) and cleared less during the days after slaughter.

t
>4

THE STUDIES ON TENDERIZATION OF BEEF
HE YINFENG, YNAD ZHIHUA, WANG ZHAOPENG, LIU JIMING «li

Department of Food Engeering, Inner Mongolian, Institute of Agriculture and Animal Husbandry, HUHHOT INNER M O N ^  
R.P. Chine u,

f*
The Longissimus dorsi, Semitendinosus and Triceps brachii were chosen from three years old Inner Mongolian steer, aging 
15°C temperature, 85 % relative humidity. By measuring physical biochemical and ultrastructure of post morem muscle, the 
muscle tenderness and tenderization by temperature and time were researched. The results indicated :
1- the longissimus dorsi, Semitendinosus and Triceps brachii tenderness were separately increased 20 %, 26 % and 31 % in

4i24h comparison with lh post mortem. But controls were decreased 36 %,25 % and 33 % ;
2- the lactic acid content increased evidently, pH value decreased and adenosine triphosphate decomposed rapidly in 15°C f°r '^
results, the rigor mortis and autolysis occured in advance ; ^
3 - At 15°C for 24h the electron microscope ultrastructure of myofibril varied evidently ; , .
4- the soluble hydroxyproline had no significant increase in aging for 24h ;
5- the volatile amine nitrogen content was in keeping with hygiene standard of fresh meat in China. Maximum value was 11.9^.
6 - the tenderness and flavor of muscle have improved evidently in 15°C for 24h by judgment of specialists. p*

ir
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In  MYOFIBRILLAR c y t o s k e l e t a l  p r o t e i n s  o f  b o v i n e  l o n g i s s i m u s  m u s c l e s  d i f f e r i n g  i n  t e n d e r n e s s

F.c. PARRISH, JR. AND R.M. ROBSON. Iowa State University, Ames, Iowa 50010

- c--- o—  — —  •- '->• ocuiifjie

• s ^  at 3 ’ 1 4 ’ and 28 P°stm°rtai, and were stored at -20°C until analysis. Purified myofibrils

1 ] ^ ted fr0m ^  SamPleS ° f S6X ^  ^  031:68017 at the four P°stmorteni aging periods and analyzed by

" ^ Y l  SUlfate polyacrylamide gel electrophoresis (SDS=PAGE). A  5% polyacrylamide (acrylamide/bisacryla-

Hupp

^ cUve of this study was to determine changes in myofibrillar/cytoskeletal proteins associated with

S dlfferences because of effects of postmortem aging and of animal age and sex. Strip loins were

from the carcasses (24 hr postmortem) of ten bulls and ten steers of approximately U  months of age, and 
LIT, tJ>°Vs Qf / /  ,
naliV- 4 m S °f 386 and °lder‘ ^  thlrty StrlP l0“ S WSre VaCUUm packa8ed and stored at 2° c ■ Samples

8. Tti
ie a>

I
:1) w/w> slab gel » a s used to monitor changes in extremely high molecular weight proteins (e.g., titin 

alitit̂  m), and a 127. polyacrylamide (acrylamide/bisacrylamide = 37:1, w/w) slab gel, with a 5% polyacrylamide

f 1 o T  WaS US6d t0 m°nlt°r Chan86S “  l0Wer molecular weight proteins. SDS-PAGE analysis revealed that
valli “dalton component was more intense with increasing time postmortem concomitant with an increase in 
ate P netld
SS afcs n'eSS ’ In addltlon> lncreasing postmortem aging time was accompanied by loss of the T̂ band of titin. 

1 n M s e”der St6akS fr°m C°WS’ ^  T! 1X11111 °f titln Pat8181“1 ionger, and was more frequently observed through 
lSt le-' °f Postmortem aging- SDS-PAGE analysis also revealed that a nebulin band was more frequently present at 

lour1 Stmortem in steaks from bulls, and iri less tender steaks from steers and cows. The results of this 

,ter. | ̂ 68t that the structural proteins titin and nebulin are more resistant to degradation in less tender

s. ^  °lder anlI,,als and from bulla> and that the amount of structural integrity of these proteins seem to 
Ificance in tenderness.

^bicoGEN DEPLETION PATTERN AT EXSANGUINATION OF PIGS FED HIGH OR LOW PROTEIN DIET 
S°N* . B. ESSEN-GUSTAVSSON» and K. LUNDSTRÖM»

,* Pood Soience, ’Dept, of Medicine and Surgery, »Dept, of Animal Breeding and Genetics.»h
ON0*,.

'rversity of Agricultural Sciences, S-750 07 UPPSALA, Sweden

1 i Uations and treatment of pigs pre-slaughter influence muscle glycogen levels which 
t$nt.Inportant r61e £or meat quality. Little in known about glycogen content within 

ng f %  flbre types at exsanguination, and its relation to meat quality. Muscles from pigs 
he halothane gene contain several glycogen depleted fibres at slaughter and give meatthe

Of
-  -  -  r --------------- ----------------------— — -'-*-*-* u u u  y r  V C  m e a l

^ality. The aim of this work was to study the muscle glycogen depletion pattern in a 
1 ■ r< B^aughter pigs of halothane-gene-free Swedish Yorkshire (entire males and gilts) fed a 

a low protein diet. Immediately after exsanguination, muscle samples from M. lonais- 
at the last rib and blood samples were taken. Serial sections of the muscle were

for *- ----------------------  C J . W H D  w r .  L U C  i l l  LI D L l c  W e i  fci

,°r myosin-ATPase and classified as type I, H A  and IIB fibres. Fibre areas andOftli 1 w4- — n — X. r         1 .

h

~ —  A n o  uuiBb. r lore areas ana
r„ epletion pattern were evaluated on PAS stains using an image analysis system. 
i f̂ tC°ntent dn wb°le muscle was analysed on freeze dried samples dissected free from 
tyv and connective content. pH (pH.) was measured on homogenates with iodoacetate. Meat 

1.91*4. ^  measured as surface reflectance (EEL), ultimate pH (pH.) and drip loss at 24h post 
*tii 6ar force values (SF) were measured on cooked meat using the Warner-BratzlerpUg -------  ------- 9 ----- ...w*.
* ~ There were no differences in the meat quality between pigs on the two diets. TheCq _ ^ ------ J —  ---.. v-w.. Ull LUC LWU U I C  LD . X UtJ

t„ Slsted of 6% type I, 6% type IIA and 88% type IIB fibres. Low glycogen levels were 

" typ™08*1 °f type 1 and IIA £ibres while a greater variation in glycogen levels was seen 
* 1IB fibres. The proportion of depleted IIB fibres was correlated positively to 
' ^ tate levels and negatively to SF. These results indicate that most type I and IIA 

approximately 25% IIB fibres had been recruited in these pigs due to the pre-
V  treatment- This type Of glycogen depletion pattern seemed to have no negative 

°n meat quality.



LATERAL CROSSLINKS, POLYMERIC COLLAGEN AND MEAT TEXTURE 
L.B. KURTH, R. KUYPERS A N D  D.J. H ORGA N
CSIRO Division of Food Processing, Meat Research Laboratory, C annon Hill, 4170, Australia

'Ipj
R»
•INC
P̂a.

«¡eh
«CA causative relationship betw een therm ally induced collagen shrinkage and meat texture has been established’ 

intensity  of the com pressive force generated b y  collagen is directly related to the num ber and  nature of thermally
crosslinks in the tissue. As anim als increase in  age it is thought that the nature of their collagen crosslinks chang^'oi
they  become m ore stable to heat and hydrolysis by acids. We have previously show n that the stability of crossiinksl
collagen of young anim als is tissue dependent and is determ ined by  the relative prom inence of crosslinks fo rm ed '% , 
hydroxyallysine pathway. The principal crosslinks on this pathw ay are pyridinoline and a collagen associated i  '
chromogen. We know  that the concentration of pyridinoline increases w ith  age byby  about 30% from  birth  to  0%
There is how ever considerable anim al to anim al variation in pyridinoline content at any particular age. We haViCte 
unable to show  a good correlation betw een the pyridinoline concentration of a muscle and  m easures of meat to u £  j 
At present we are unable to accurately m easure the concentration of Ehrlich chromogen due, w e suspect, to  its

ti<A 1structure. Beyond 18 m onths of age, the concentration of Ehrlich chromogen appears to decline, yet the relaxatk»^ '
tim e determ ined by  hydrotherm al isometric tension show s an  increase in  the num ber of therm ally stable crosslinJV 
consider these to be Ehrlich chrom ogen residues that are no longer reactive w ith the detection reagent. A lte m a ti«  ( 
reaction products of the relatively m inor allysine system  m ay be implicated, since the relaxation half-times of
w here these crosslinks predom inate also increase w ith  increasing animal age.

EFFECT OF CASTRATION ON SOME MUSCULAR CHARACTERISTICS IN CALVES AND BUFFALO CALVES
P. MARINOVA, Ya. GORINOV, M. RENERRE, A. LACOURT
Institute of Animal Science, 2232 - Kostinbrod, Bulgaria
Station de Recherches sur la Viande, INRA Theix, 63122 CEYRAT, France

A parallel investigation has been conducted on 40 calves and buffalo calves to establish the effect of castration and type spP'i,(8U1

metabolic composition of muscles and meat quality. 1 0  animals of each type have been castrated at age of 6  months and slaugh^L

reaching 450 kg of live weight. Histochemical analyses and qualitative characteristics of meat were conducted on muscles I
Tensor Fasciae Latae, Diaphragma and Psoas Major. ’"led

i t
Castration of calves was accompanied by increasing the part of fast-oxidative-glycolytic and fast-glycolytic fibres in Tensor
and Diaphragma muscles, whilst in buffalo calves relative part of glycolytic fibres increased in most muscles s t u d i e d . ^
improved mainly meat tenderness in both types of animals and increased intramuscular fat content in calves.

;



^ 0 « T » Lo ™ T I ™ « i r , , " ETI!,C ST" D,ES ° "  THMM4L PROPERTIES OF MUSCLE
ONCt
‘ePart SA0 CHEN’ CHIH P1NG l e e  3,111 DENG CHENG LIU 
aieh,, eM o f Animal Science, National Chung-Hsing University 

n8 . Taiwan 40227, Republic o f China •Sc •
ed ““i  c o „ T d ’’r0gressively t0 Study tllermoclynamic properties of muscle proteins, recently. The aim of this 

Muscr  t0, mVeSt,gate the therma‘ Pr° PertieS ° f ” UScle P“  »  norma, pork as compared to PSE ngiftonned samP>es were exctsed from M. longiss.mus dorsi at 5-11th rib 30 min after slaughter. DSC was
, >  weighed 3 ^  DSC-7000 (S.nku-Rtko, Japan) equipped with thermal analyzer. Samples (15-20mg)

ra, " f  t r / n‘Um PanS ( 2 0 ,' 53090) and ,hen sealed' The scannlng temperature was 25°-99°C at
d ** aaed Tt, c  ’ tr‘P1Cate SampleS W6re analyZed' 3 reference containing 12-13mg distilled water
d (N #  »a 6 T  gr° Un? ^XC1Sed dorsal muscle was homogenized with 0.3M KC1 to extract salt soluble

, S e d  H rUD ne' r W,th ° ' lmM CaCl2’ 5mM EDTA' aS Wel1 as “  CaCl2 + 20mM ATP. Result w“ s 
V l  mT am KC1 eXtraC‘ed SamP‘e With CaC12-was siml‘al ^  the control, and there were two

56oo Pea „Sr a rPeT 8 ° "  thermo£ram- Tmax of the transition of the control and with C aC l2 measured 
d „ d  f t, Pea ° f my° Sin' and 78-2° -7 8 -9°C for the P“ k of actin, but endothermic peak of
t  PP C a d  and A T p 0^ ”  u T ' ™ ’ SamP‘e add6d W' th EDTA' addition- Tmax extracted w ith C aC l2 and ATP was h.gher than that o f the control. Normal whole muscle held for 24 5 hri ,- .. , , . ”  ...............  wnoie m uscte neld to r 24.5 hr

it io f  vvas , '  three maior Peaks o f transition which were same as PSE pork. Tmax for myosin in PSE
■ | N  c la w e d  n° rmal P° rk’ bUt aCti"  fOT PSE P° rk W3S Wgher aS COmPared '0  normal pork. Bothin)k |  nChanged WUh tlme Postm ortem. The enthalpy o f denatured (AH) for PSE pork was lower than the
tiVitS Pork a “T  S3me C° ndU,0nS- This resuIt was evident by the change of myosin endothermic peak in
o A s s .v e  /  6 X 0  m ‘C Peak W3S ° bserved on therm ogram  for norm al m uscle fibers and showed a 

S  in p e p " “ 8!  ln r r  “ f  * *  P° Stmortem tim e- ‘he exotherm ic peak was only slightly
S i  and p E P  "  affeC‘ed by PH and temperature. The enthalpy o f thermal transition for samples of
S e n ,  f  3 evaluated ' In conclusion, the thermograms and AH were varied with muscle types, flts and postm ortem  tim es. ’
S i r  0 N  ^ -D IP H O S P H O G L Y C E R A T E , PY R U V A TE K IN A SE AND

,It i e s  i n  p s s  p i g

^A O  CHEN, CHIH PING LEE and DENG CHENG LIU

M IT O C H O N D R IA L  A T P ase

, ------- ----------— wiAjiiv»
t  ent o f Animal Science, National Chung-Hsing University 

Taiwan 40227, Republic o f China

A ui°SPh0glyCerate^DPG  ̂ 1S an lmportant factor for oxygen-hemoglobin dissociation curve. It can facilitate 
hem oglobin 10 bind oxygen ° r release oxygen to tissue. Norm ally, the PSS pigs have oxygen 

y as they are stressed. The experim ent was conducted to study the m etabolism  o f  2,3-DPG and 
klnase (PK) and m itochondrial ATPase activities in  the PSS pig. LYD three crossbred pigs were 

%  mt°  normal and PSS P‘®s with Halothane test, which were used as test animals. The blood sam ples 
,li ^ from the stressed animals for determining DPG and PK activity before slaughtered, and Longissim us 

was laken for m easuring mitochondrial ATPase activity 30 min postmortem. The concentration o f 
d . C ,  WaS determ ,ned  w ith the m ethod described  by de V erd ier & E ricson  (1981) and N M R-

k
r. -— ----------- ^  »c iu ic i oc c n c s o n  (1981) and N M R-

° tome,rI'’ and Pyruvate kinase activity was measured with the method o f Fujii & Miwa (1981). T he 
^ d r ia l  ATPase activity was measured with the method of Snelld & Mullock (1981). pH o f the blood o f 

'''as also measured.k
\ e bl° ° d m * e PSS pig was lower than that o i  the normal (6.70+0.25 and 7.16+0.19, respectively). 
I^ 'en tra tion  o f DPG in blood of the PSS pig was lower than that of the normal pig. This result was in  
■ ij” Wlth the structure o f DPG changed or dissociated in the blood of the PSS pig. PK activity in the PSS 
it,s blgher than ln the normal animals. However, no difference in mitochondrial ATPase was detected in 
¿ SCd and the normal pigs. The result was also found there was difference in DPG concentration betw een 

female pigs within the groups, but no difference in PK activity was detected in different sex



EFFECTS OF THE RN" GENE ON SOME TRAITS OF MUSCLE AND LIVER IN PIGS

G. MONIN, Christelle BRARD, P. VERNIN and J. NAVEAU* 
INRA, Station de Recherches sur la viande, Theix, 63122 Ceyrat, France 
* SCA Pen Ar Lan, 35380 Plélan-le Grand, France

The present study involved 2 experiments. The pigs under study originated from a population where the preset
of the RN' gene had been previously demonstrated. The animals were slaughtered in a commercial slaughterhouse1PO/jj,
were classified as normal or RN' carriers on the basis of the Napole yield (Ny) measured on the S e m im em b ra iA g
muscle (normal: Ny > 90 ; RN' earners : Ny < 90). In experiment 1, the contents of water and protein were measure !̂n'2e
the S e m im em b ra n o su s  muscle of 90 pigs slaughtered in 4 weekly series. Samples were taken from '"’as

r„ NS e m im em b ra n o su s  muscle around 30 min after slaughter, for determination of Ny and protein and water contents. M11’ 
from RN' carriers (n = 54) contained less protein (P < 0.01) and slightly more water (P < 0.01) that muscle from n<4%,
pigs (n = 36). In experiment 2, samples were taken from the S e m im em b ra n o su s  muscle and from the liver of 27 if0,c

,%raround 30 min after slaughter for determination of protein and glycolytic potential levels. Muscle from RN' carriers 1% ̂
17) contained a higher glycolytic potential (P < 0.01) than muscle from normal pigs (n = 10), while no difference1 s ((
observed in liver between the 2 groups of animals. It was concluded that the increase in muscle glycolytic pote^ Con
induced by the RN" gene does not result from a hormonal deficiency, but from a defect inherent in skeletal muscle ^

THE INTERRELATIONSHIP BETWEEN MYOFIBRIL FRAGMENTATION AND TENDERNESS FOR BEEF MEAT. Cke°c7
U. OLSSON and E. TORNBERG e'" o
Swedish Meat Research Institute, POB 504, S-244 24 Kavlinge, Sweden

.¡Vie
Myofibril fragmentation (MF) has been shown to correlate with tenderness of loins from conventionally handled carcasses. The ail 
this study was a) to refine the method and b) to evaluate the effect of different pre-rigor and conditioning temperatures on the MF art 
tenderness evaluated by instrumental and sensory measurements. The MF was followed by measuring the length, using an image iuA, ** ‘ 
system, of myofibrils on micrographs instead of absorbance measurements. In experiment 1, the influence of different pre-rigor 
temperatures (1, 4, 7 and 10°C) on MF and shear force for M. longissimus dorsi, during storage at 4°C (3, 7 and 14 days), was * V c 
investigated. Sensory properties were assessed 14 days post mortem. In experiment 2, the influence of different temperatures during I!viEn 
conditioning (7, 14 and 21 days at 2 and 4°C and 3, 8 and 14 days at 6  and 8 °C) on MF and tenderness of M. longissimus dorsi a^ ^  s 
semimembranosus, excised 24h post mortem, was studied.
There was a significant decrease in length of the myofibrils between day 2 and day 14 at all four temperatures in experiment 1.
However, at three of the temperatures, no decrease in the shear force was registered. The only correlation between length and she^ 
force was found at the pre-rigor temperature 4°C (0.77**). This means that no overall correlation (0.12) between length and sheaf 
existed. Moreover, although there was no difference in length at day 14, tenderness increased with increasing temperature. In 
experiment 2, no reduction of myofibrilar length as a function of time or temperature was found. Tenderness, on the other hand, 
increased with time and temperature. These results suggest that the fragmentation of the myofibrils is not a determining factor for 
tenderness since no correlation was found between the length of myofibrils and shear force or tenderness in this investigation.
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<  LRf* ™ EwNJ  0F PRE-RIG0R BEEF and distribution of cathepsin b+l activity.
•Val L  M' LARSEn2 and A- J- M0LLER1)

% S n and: 9riCUltUral UniVerSity 1) Dept 0f Dai^  and F00d Science' Howi,zvei DK-2000 Frederiksberg y Uept. Thorvaldsensvej 40, DK-1870 Frederiksberg C. Denmark.

’Î d L ^ r i"  Prr ri9° r T *  C“ n 90 US8d ‘°  Cfeate 3 raPid PH_fa" The combinatio"  of low pH and high temperature ditions for release and action of lysosomal enzymes

-es t̂ St̂ y ,hS inflUenCe diffSrent concen,ra,ions of lactic ‘he stability of the lysosomal mem- 
assumed that a decrease in membrane stability would result in a larger release of lysosomal enzymes.

f l X !  m!'“ 3" 3 W3S rem° Ved 45 mia P°st-mortem' from 3 young bulls slaughtered at approximately 450 kg live

i^ a ter  b X  TaocT  T , 0  h'eCeS a; l T erSed ^ 0'015 M: 0'045 M and ° ’° 60 M laCtiC aCid S0lu,i0ns and indd‘
lieVi2sr, °  ( 8 C) At °  h0Ur and 24 hours of incubation, samples were gently homogenized with a Colora cell-

01 k  ob J I ! . °  WhlCthfSh° Wed *° b8 SffeCtive in "Preserving" the lysosoms during homogenization) and a microsomal 
. >  frac. Y centri,u9atlon The relative distribution of cathepsin B+L activity between the soluble fraction and the 

^  ^action was calculated as: relative-free activity = soluble activity in percent o, (microsoma.e + soluble, activity

* A t
>7 °'°4S M and 0 nKn M W3S appr° Xlmately: 76%; 73 %l 91 % and for lactic acid treatment of 0 M;

K  b,4 , M'.reSpeC" Vely There was diffelenca in the relative-free activity between 0 hour and 2 4  hours
r s lC ,  ,0ta' aCt'V'ty (microsomal and soluble activity) increased during incubation

i (o T ' T T n T n  ?t, ireSU'ted ^  a ,inial PH' ValUe ° ' 5’50' af,er 24 hours of incubation- Tbe two «her lactic acidh ir , .... .. r -  ■ auci tLH nuurs or incuDanon
.015 M and 0,060 M) produced either a smaller or larger pH-decrease, respectively.

A T T  tha‘ 3 la° ,iC acid' treatment “ n indoce a fast pH-fall in pre-rigor meat and that the relative-free activity of
C/K T L Will inrroaco ¡nnrannln« _______ __»• _ , . 1will increase with increasing concentration of lactic acid

i'|IV|‘f: AND MEAT TENDERNESS: POSSIBLE RELATIONSHIPS
TALMANT G. GEESINK \  F. SMULDERS & C. VALIN ■rfy nf . atlon’ 1NRA de Theix, 63122 Saint Gends Champanelle, France

9/ t r i p  V P lP n r p  n f f n / i r t  n f  I I . . : _____. . r n .  i .  - i r n n  r

k'«e,

(Ht0f~r “ “".1’ “ r,xrk uc 1 f®“ ! u j i t z  ¿uini uenes Lnampanelle, FranceI  the science o f food o f animat origin. University o f Utrecht, 3508 TD Utrecht, The Netherlands.

Nj mess greatly vanes between muscles from the same animal and, for a given muscle, between animals. In the present work, we 
L .461311 the Variability in the tenderising rate between 8 different bovine muscles of an heterogeneous set of 1 0  animals (experiment 

f l i n t y  in the ultimate tenderness of Longissimus muscle from an homogeneous set of 1 2  animals (experiment 2 ) in relation with a
* V 5bl0C"  (conlractile and "A b o lie  types) and physicochemical (pH) parameters characterising muscle biochemistry. MeatJ Î1 Co an F -,  :    . I I I • , . __ . .*  assessed by using ihe biochemical index (BIMA) previously described. Ultimate meat tenderness was mechanically determinedp j f ^  * -  ---------------------- ---------------------  v . u o  u i w v - i i a i u v a i i j '  U G I C I I I U I 1 C U

L  measurement on cookt"d samples. In the first experiment muscle contractile and metabolic types were assessed by measuringk  r -------‘,,uaub vuiiuauuic oiiu inciaDoxic types were assessed by measuring
L '" *  acnvltles [Lactate dehydrogenase (LDH), glyceraldehyde-3-phosphate dehydrogenase (GDH), myofibrillar ATPase (ATP)) 

Content whereas muscle type was determined by histochemistry in the second experimentrs ----------------- ....... uy msiuciicmtstry in me second experiment
L  ^  1: The m0St efficient Predictor variables for ageing rate extracted by backward stepwise multiple regression analysis applied

^  .  set of data were mLDH, Fe, GDH and ApH. Ageing rate predicted for each muscle by using the established equation were 
Elated to the experimental values (r = 0.63; P < 0.001). This correlation increased by comparing predicted and experimental mean 
"led for each muscle classes (r > 0.80; P < 0.001).
NT 2 : As above, the main variables extracted by backward stepwise multiple regression were % of type IIB fibres, the cross 

( f 1)0111 type 1 and 11C flbres and 9 ,6  ull'maIL‘ PH value- Comparison of the shear force values calculated for each animal by using 
y established equation to the expenmantal values determined 14 days postmortem led to a significant linear relationship (p < 
r value of 0.92.

^Parate expenments clearly showed that apart from pH, the most efficient predictor variables for both ageing rate and ultimate 
of the metabollc and contractile types of muscles but the underlying mechanisms are unknown. The present work 

er that muscle biochemistry account for a large part of ihe animal variability in tenderising rate and ultimate tenderness of meat
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ISOLATION AND CHARACTERIZATION OF PROTEASOMES (PROSOMES) FROM RABBIT MUSCLES  ̂

Marie-Noëlle POUCH, Gérard BOISSONNET, Yves BRIAND and Hans-Peter SCHMID '
Université Blaise Pascal, Clermont-Ferrand, 24 Avenue des Landais, F-63177 Aubière Cédex, France

Protéasom es (Prosomes) are involved in various in tracellu lar m etabolism s of degradation. The! Thi 
protease-, peptidase-, as well as RNase activity and block the in-vitro translation  of various viral

A com bination of u ltracen trifuga tion  low- and high p ressu re  chrom atography w as u sed  to , 
proteasom es from rabbit m uscles. Muscle tissue  is relatively poor in proteasom es, the am ount of PA, 
particles was about 10% of the quantity  we got from calf-liver. They eluted from Mono Q colunrs^ 
Pharm acia) in Tris-buffered solutions a t 320mM KC1 while proteasom es from calf-liver eluted a t  ̂
KC1. T hus the ionic charge of bo th particles is quite different. Proteasom es of rabbit m uscles cons 
specific se t of proteins which band  in Laemmli polyaciylamide gels in the range of 19 000 - 35 jn ( 
However in  two dim ensional gel system s its  pro te in  com ponents m igrated ra th e r different t ^  
proteins of calf liver proteasom es. It exist a  wide gap of about one pH u n it between the acidic an ^
com ponents. e
Furtherm ore  we have show n th a t rabb it m uscle pro teasom es have pro tease  activity and SOI*\.Thl 
p ro te ins reacted strongly w ith  polyclonal antibod ies raised  against calf-liver p ro teasom es. Tt' 
an tibod ies are usefull for subcellu lar localisation of pro teasom es in m uscle cells or im m un ^  
chrom atography. in |

This work was supported by the H asselblad fondation and the Ministère de la Recherche et Tec*' 
(Programme essor des Biotechnologies)
Schm id, H.P., Akhayat, O., M artins de Sa, C„ Puvion, F„ Koehler, K. and Scherrer, K. (1984). E.M«1

EFFECTS OF APPLICATION OF PAPAIN ON THE MUSCLE PROTEIN OF LIVESTOCK AND TOULTCY

fJL
P.

be

QING-XIAN NAN, HONG-QOU LIANG, XIAN-RONG WU, FA-ZHENG REN, XING-MIN LI- Dept of Food Science, 
Beijing Agricultural University, Beijing 100094 - P.R. China

This paper neported the effect of application of pure papain and meat tender agents, one of ,ain

papaya proteinase products, on the various parts of livestock and poulery at different dasages-
'det

results demonstrated the muscle fibrin and collagen fibrin had been undertaken a strongly hydro!
- Phi

through the degradeting effect of papain. It was determinated that the content of coarse proteU

the enzymolytic solution was 2.15— 3.15 fold higher that those in the hydrolytic so

especially the level of proline degradation was igh.
itii
Of

The grains or muscle fibre became unclear and some of them broke into small pieces after stt| 

treatment of papain. The result suggested that best dosage for tendering the flaky meat and b> 

meat should be at the concentrations of 0.05X--0.1X and 0.2X-0.5X of meat tenderiser. Pt]



;S ^ATh e p s in  B GENE S TR U C TU R E  AND EXPRESSIO N  
Ur RHAISSI, s . MORDIER, A. OBLED, D. BECHET and M. FERRARA

ce ^pression des Protéases Lysosomales, Station de Recherches sur la Viande, INRA Thelx, 63122 CEYRAT, France 

cysteine proteinase cathepsin B plays an important role in intracellular proteolysis. P ostm ortem , the¡ysosomal
Psin B could be a potent contributor to meat tenderization. Recently, it has been reported that this enzyme is also 

t0 | *Ved 'n tumor metastasis.

¿ t h vivo
ys A cathepsin B activity has to be highly regulated and this might be controlled through at least two ways:
tt  the level of gene expression (transcriptional induction).
nsr 2- at the level of the enzymatic activity by tissue-specific inhibitors.
5 0f,n

r to ^ tte r understand the regulation of expression of cathepsin B, the mouse cathepsin B gene and its putative 

^  resid|0ter W6re cloned and characterized. The gene spans about 12 Kbp and contains 9 exons encoding the 339
Ues of mouse preprocathepsin B.

ĥe 5- _
testen ^ a" Kln9 re9 ion of the gene was identified and sequenced: It shows promoter activity, variable upon cell typesOoi‘°sted
re$uit!

 ̂ flanking i

/  *ransfection. The precise location of transcription initiation site(s) is now investigated by primer extension: the
in n. Ind‘cate the presence of two putative leader sequences. Primer extension products cloning and sequencing are

M09ress.

°N lCA TIO N  o f  l a m b  s k e l e t a l  m u s c l e  f i b r e s  e n h a n c e s  p o s t m o r t e m  p r o t e o l y s i s . 
^ONc a i ^£  a L E S, P. CEÑA, J.A . BELTRAN and I. JAIM E.

^educción Animal y Ciencia de los Alimentos. Facultad de Veterinaria. Universidad de Zaragoza. 50013 ZARAGOZA. SPAIN.

The ab r ̂ «y ultrasound treatments to disrupt membranes and to release enzymes from cellular compartments is well known. The
. ̂  Wodc was to investigate if such a treatment would be able to activate endogenous proteolysis in muscle fibres. We first 

1 :,- Pho$ tC(* ^ at u t̂rasonication was indeed effective in releasing lysosomal enzymes from liver cells, as shown by the presence of acid
of h activity in cytoplasm extracts. Cell membranes were damaged only to a limited extent, as revealed by turbidity measurement

;ei" “ S* median.
hit’' Proteoiy •

^  Cq ysis ^ u g h t  about by endogenous proteinases, after one day of fibre storage at 4°C, was assessed by means of SDS-PAGE
Of f . &S WeA as fibres treated with ultrasounds varying in intensity and time of exposition. The incipient appearance of a number 
i Iaini bands ier 1  ̂ ln fbe 30000 Da region was the only evident change of control gels. Results revealed that ultrasonic treatment of fibres

bl« Sly Chanced 
6810,1 bands »H- •Peptic aistmct change featuring sonicated fibres was the degradation of a 87000 Da protein and the

^ discussed wether calpains or cathepsins are to be responsible for observed changes.
mage appeared to be not very extensive, although it was dependent upon ultrasonication conditions. As a consequence, asoni

refii proteolytic degradation, depending on time and output of sonication, as shown by the increased intensity of 30000 Da
°n band* a ,. . ;  appearance of a 83000 Da

deSpite °n muscle fibres may be regarded as a novel method for increasing postmortem proteolysis, and thus meat tenderisation,
lechnical Problems derived from ultrasound application must be previously solved.



PURIFICATION  OF H IG H -M O LEC U LA R-W EIG H T PRO TEINA SE INH IBITORS FRO M  BOVINE SKELÎ Kfc

\  'V.l

'ver

M USCLE.
P. ROUCHON, M. ZABARI, M. BERRI, T. SAYD, J. SIBOULET AND A. OUALI

CMeat Research Station, INRA Theix, 63122 CEYRAT, France Y
High-molecular-weight proteinase inhibitors were purified from bovine Diaphragma muscle using selective extraction prior to conve»f 
gel filtration and ion exchange chromatography techniques. These inhibitors were descriminated on the basis of their efficiency to inad ^  
trypsin, papain or both.
Sephadex G100 columnxhromatography resulted in four peaks of papain inhibiting activity. Only the first fraction eluted just after the 
volume and containing inhibitors of highest molecular weight (>30 kDa) was investigated.
This fraction was first loaded on a S-Sepharose column (16 x 2.5 cm) equilibrated in acetate sodium buffer pH 5.4. Non adsorbed m3 ^  
(S0) and a peak (S x) eluted from the column at about 0.08 M NaCl inhibited papain and trypsin. Another peak (S2) eluted at about 0  ̂
NaCl inhibited trypsin but not papain. Each active fraction was further purified by anion exchange chromatography on Q-Sepharose c rc 
(16 x 2.5 cm) equilibrated in Tris-HCl buffer pH 8.
- Non adsorbed material from S-Sepharose (Sq) was separated in two fractions eluted between 0.2 and 0.3 M NaCl. The first one (S0Qi 
active against papain and trypsin while the second (S0Q2) inhibited only papain. SDS page showed one band with Mr of approximately 
for this second peak. Characterisation of the SqQi fraction is under progress.
- The first fraction eluted from S-Sepharose (S t) contained only one peak (S ,Qj) inhibiting both papain and trypsin. SDS page show*1 [V

hlC;

bands of Mr 40 and 65 kDa further separated by gel filtration on Sephadex G75. Both inhibitory activities were associated with the P 0o
proteins but whether these activities are brougth by only one protein is not yet known.
- The trypsin inhibiting fraction from S-Sepharose (Sj) contained one active peak ( S ^ )  corresponding after gel filtration on Sephadex 
an inhibitor of about 65 kDa as assessed by both SDS page and gel filtration.

EFFECT OF DIVALENT CATIONS ON HEAT-INDUCED GELATION OF MYOSN 
K. SAM EJIM A , T. KASHIW AKURA and M. ISH IO R O SH I
Department of Food Science, Rakuno Gakuen University, Ebetsu, Japan 069

Gelation of protein is an important pthenomenon which takes place in all structured meat products during thermal procet!SSid
involves both intramolecular and intermolecular changes in proteins. We pointed out that only myosin in the myofibrillar P
had the ability to influence the heat-induced gelation of model system. However, the heat-indeuced gelation o f myo»" 
affected by many factors such as temperature, pH, ionic strength, protein concentration, storage period and myosin isoform* 

the molecullar structure of this protein is highly complication. In this work, we report the effect of calcium and magnesi^
on the rheological properties of thermal gels o f myosin since no detailed information is available on the influence of * 
cations on heat-induced gelation of myosin.
Myosin was isolated from rabbit back and leg muscles. The effects of Ca2* and Mg2* on the changes in properties of ^
gel of myosin were judged from the measurements of turbidity, rigidity, fluorescence intensity, differential scanning calo|i ^
(DSC) and scanning electron microscopic observation. ^
Turbidity of myosin upon heating was maximum at about 5 ~  lOmM of Ca or Mg at 0.5 M KC1. The changes of1 j  5̂similar to those of the turbidity. The .results obtained from fluof

:udP
rigidity on Ca2* or Mg2* for myosin thermal gel was
spectra was consistent with those of the turbidity measurements. The dramatic decrease in apparent enthalpy of heat denatu'

; observed by the addition of Ca2* or Mg2* from the measurement of DSC. The net work structures of heat-J
¡4of myosin with or without Ca2* or Mg2* corresponded to the results of their rigidity.

From these results, we concluded the enhancement on the rigidity o f myosin thermal gel was due to the conformational 
in myosin moleclule induced by the addition of calcium or magnesium. tc



^TIONSHIPS BETWEEN ULTIMATE pH AND TENDERNESS OF BEEF 

SHORTHOSE1, P.V. HARRIS1 and I. LOXTON2
W.R

p. . . .
Quee , lv,slon F°ocl Processing, Meat Research Laboratory, PO Box 12, Cannon Hill, Qld 4170, Australia 

/eflD ns and Department of Primary Industries, Box 6014, Rockhampton Mail Centre, Qld 4702, Australia 
nad

A total of D/u steers were grown on four planes of nutrition and slaughtered at the same abattoir. The carcass weights at slaughter 
^  ^ 0, 260 or 320 kg and age at slaughter varied from 500 to 1250 days. All carcasses were electrically stimulated. Samples of

m3’' °n8issimus dorsi (LD) were taken, at 24 hours postmortem, and frozen. The ultimate pH value of each sample was determined
, a,recti

t OJ  ̂ (at 22 C) after thawing. Samples of 250 grams were cooked, at 80°C for an hour. Warner-Bratzler initial yield (IY) and peak
Cfl! tQrce (PF) Measurements, and Instron Compression (IC) measurements were determined.

0Ver alj
y 6- ^20 samples, ultimate pH and (ultimate pH)2, together, explained no more than 10% of the variation in IY, PF or IC

file;:asur,eMents. However, within age groups (determined by number of erupted incisors) they explained up to 42% of the variation in 
' 1 and pp¡5 Values, but only a small proportion of that in IC values. It was concluded that ultimate pH influences tenderness by effects

>«* ly

1 the Myofibrillar component of tenderness.
■ J

IBS
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OF THE DYNAMICS OF BROILER MEAT AGEING
S°K0L0VA, B.V.KDLISHEV, I .I .TOCHILOVA

° W n > .g Ilc and production unity of poultry processing industry ’’Complex” RUSSIA 
‘KHVy l y a, V.V.AVILOV, T .V.KUZNETSOVA

■’-‘“Russian Meat Research Institute, MOSCOW, RUSSIA

industrial technology of poultry processing and the use of poultry meat for semi- 
and ready foods imply the use of mainly chilled poultry meat, though there is cer-Ca-‘ ed

interest in including hot poultry meat into technological cycle, however, data on this
d ec t
aim

ane contradictory.
°f the present work was to study broiler meat at early stages of ageing for develop-
the technology of its hot boning.

^dect of research served M.pectoralis major and M.quadriceps femoris taken 15*30 min.4  -] p
m  24 hrs post mortem. We used methods of micro structural analysis, pH, structural,

ê  %

^nical and rheological properties of raw materials as well as cooking losses were also
;e;D* in e d .
Was

established that hot-boned meat has lower cooking losses, but tougher consistency
^°Wer viscosity as compared to meat, aged during 24 hrs. The obtained data evidence 

°Ut
Expediency of use of hot meat ( 1 5 min p.m.), namely of pectoral cuts for manufac-
o f frozen semi-prepared foods.



PRESSURE EFFECTS ON THE TEXTURE, ULTRASTRUCTURE AND MYOFIBRILLAR PROTEIN OF BEEF SKELETAL MUSCLE 

A. SUZUKI, Y. IKEUCHI and M. SAITO*

Department o£ Applied Biochemistry, Faculty of Agriculture and ‘Electron Microscopic Laboratory, Universl1 

of Niigata, Niigata 950-21, Japan

Klfhe

High hydrostatic pressures of 100 MPa to 300 MPa were applied to beef post-rigor muscle to investigate th* ‘call,

efficiency of pressurization as a meat tenderizer.

The hardness measured by Rheometer decreased and the fragmentation of myofibrils increased with increaS

applied to the muscle. The degree of fragmentation reached to its maximal level after briefly e*'\
iter-

pressure applied to tne mustie. m e  uegi ec ui iia6iucm.uv.J.«u --------- — _ _ - - w ^

posing (5min) post-rigor muscle to the highest pressure (300 MPa). Electron microscopic studies of the f t

surized muscle revealed that marked rupture of I-band and loss of M-line materials had progressed in the
f t  Pa

fibrils with increasing applied pressure. However, degradation of the Z-line in myofibrils that can be oh 

naturally in conditioned muscle was not apparent in the pressurized muscle. There was no significant di# i 

in the electrophoretic pattern of myofibrillar protein among the control and pressurized muscles in spit®  ̂

the marked change of ultrastructure.

Hg

:fii r
fcfis

tenderization of the meat in a different manner from that of conditioning.
*5s
S

POSTMORTEM CHANGES lit SKELTAL MUSCLE CONNECT IN 

R. TANABE, H. NAKAI and ‘K. TAKAHASHI

National Institute of Aniaal Industry. Tsukuba Norindanchi, Ibaraki 305, Japan

«Departaent of Aniaal Science, Faculty of Agriculture, Hokkaido University, Sapporo, Hokkaido 060, Japan

EPl
h

Utq

Connectin (also called titin) is a long, filaaentous protein of striated auscle, and »as found by Naruyaaa et * St! 

(Nature, 262,58-60,1976). Connectin links the thick fiiaaent to the Z line. This protein is also responsible for k  

positioning the thick fiiaaent at the center of a sarcoaere. There are two types of connectin, a-connectin and & 

)9-connectin, and their aolecular aasses are estiaated as 2,800 kDa and 2,100 kDa, respectively. In this paper, '

report the post»orte» changes in connectin of chicken mscles. 1■ I ’wat
Chicken leg auscles »ere stored at 5"C. At the appropriate postaortea tiae, ayofibrils were prepared froa the' ttg 

auscles. Then ayofibrillar proteins »ere separated by sodiua dodecyl sulfate polyacryiaaide gel electrophoresis ^  

(SDS-PAGE) to detect the changes in connectin. Furtheraore, ayofibrils prepared froa freshly excised auscles w e ^  

suspended in a Ca2* solution containing 0.1 aN CaCl2, 30 U S of leupeptin/al. This suspension »as stirred g en tlf  
Then these Ca2*-treated ayofibrils »ere also applied to SDS-PAGE. In both stored auscles and Ca2*-treated ayofi^

ainst this 1,200 kDa peptide were obtained in a rabbit, t̂]the 1,200 kDa peptide appeared. Polyclonal antibodies agai

kiaaunoblot analysis, the origin of the 1,200 kDa peptide was investigated.

The aaount of a-connectin decreased »ith storage tiae in chicken leg auscles. The other hand, the aaount of ̂  

S-connectin increased, and the 1,200 kDa peptide appeared during storage. The densitoaetric analytic data sho*e l
...............  . ______Ti................ V..... ______________ uthe 1,20« kDa peptide was stoichioaetrically produced froa a-connectin. The sane changes also occurred in Ca 

ayofibrils. Using iaaunoblot analysis, it was sho»n that the origin of the 1.200 kDa peptide was a-connectin. f C  

Me concluded that a-connectin »as divided stoichioaetrically into 0 -connectin and a 1,200 kDa peptide in P»s t 

chicken leg »uscle, and this division was induced by 0.1 bR Ca



r  OF LOW VOLTAGE AND HIGH VOLTAGE ELECTRICAL STIMULATION ON PORK QUALITY
lAYLORa*andL.MARTOCCIA

S i t !  m ° f  Meat Animal Science, University o f Bristol, Langford, Bristol. BS18 7DY, United Kingdom.

“ “M 36 Large White gilts, 70-80 kg live weight, were randomly allocated to three experimental groups. Pigs from Group A were
the y stimulated during bleeding (85v, MHz for 64 sec) before splitting.The left sides were rapidly chided in air at - 15°C for 75 min and 

*°c  for 23h:,l; the right sides were chilled conventionally in air at 1°C for 24h. Carcasses from Group B were unstimulated, and after
were chided either rapidly or conventionally. In Group C, two different stimulation treatments were used at 20 min post-

ex- a'e left sides were low voltage stimulated (85v, MHz for 64 sec), while the right sides were stimulated with high voltage (700v, 
.¡«for onpr sec). Both sides were then rapidly chilled.

iSi"8’sides
ller ti

e * aD>eters such as drip loss, colour and texture were measured in M. longissimus thoracis et lumborum at 3  and 1 0  davs
„ A h , * .

,i|5h vq]ĵ
f e ge Es treatment gave the most tender meat at 3 days post-slaughter, by all the measured texture parameters (P <0.01) and did^Uce ̂
tc at which was pale in colour or lost more drip than non-stimulated controls. Low voltage ES during bleeding gave meat which

""ore tender than the non-stimulated controls, but the improvement in tenderness was not as great as the 28% achieved with high
J  E$. Tr
t  ̂  exPected]y>low voltage ES, applied 20 min after slaughter, was almost as effective in improving tenderness (by 17%) as low

aPplied during bleeding.*rie$s •
^  ^proved from 3 days to 10 days in all stimulated samples, but not in the non-stimulated controls, suggesting a degree of cold- 

111 the latter, even with conventional chilling.

T* f < 1  0 F  CHILLING’ ELECTRICAL s t i m u l a t i o n  a n d  c o n d i t i o n i n g  o n  p o r k  e a t i n g  q u a l i t y  
l ° R , g .r . n u t e  a n d  c .c . w a r k u p .*

\ n t ofMeat Animal Science, University o f Bristol, Langford, Bristol BS18 7DY, United Kingdon

“tct !T hire
'Vestock Commission, P O Box 44, Winterkill House, Snowdon Drive, Milton Keynes, MK6 1AX, United Kingdom.

:e different post-slaughter treatments and subsequent conditioning times on the eating quality of pork was studied,using a total
36 gilts (80-90 kg live wt.). The treatments were,

0f ‘''hnd  ̂ in air at >10°C for 3 hrs, followed by chilling in air at 1°C
. *  c*^hng in air at 1°C 

C' h>ghtvoltage electrical stimulation (ES) at 20 min post-slaughter, followed by treatment B..h« ’atttjb
tes were measured in M.longissimus thoracis et lumborum (LTL) and in M. semimembranosus (Sm). Carcass characteristics ofSht u

fere  ̂ acltfat thickness and marbling fat were also recorded.
;1» difference in cooling rate between the three treatments; major effect on quality came from the use of ES in treatment C ES

. min

'fcod:
5 min. by approx 0.3 units, and achieved pH values at 3h post-slaughter of 5.64 (LTL) and 5.87 (Sm). Under these conditions,

,il 'tOugi,,

luce PSE meat. Drip losses were generally low, but were slightly higher with treatment C. By all three instrumental texture 
^3- from treatment C was significandy more tender than from A and B at 4, 7 and 12 days post-slaughter, suggesting that either

:‘a 'it»;
'ening with A and B was overcome by ES in treatment C or that ES had some other action. Conditioning at 1°C gave consistent 

ln tenderness of LTL from 4 days to 7 days and further to 12 days. Taste panelling of loin chops and Sm roast confirmed that 
X 8-  significandy more tender meat than A and B, and that ageing from 4 to 7 and further to 12 days gave significant improvements 

■ Treatment C, with ES, produced loin muscle which was more tender at 4 days than at 1 2  days with other treatments.



•hill^Cg

IMPROVING PORK QUALITY BY ELECTRICAL STIMULATION OR HIP SUSPENSION OF CARCASSES Mjl 
A.A. TAYLOR, Miss A M PERRY AND C.C. WARKUP.* U
Department o f Meat Animal Science, University o f Bristol, Langford, Bristol. BS18 7DY, United Kingdom. ^
* Meat and Livestock Commission, P O Box 44, Winter hill House, Snowdon Drive, Milton Keynes, MK6 1AX, United Kingdom- 
This investigation compares the separate and combined effects of electrical stimulation (ES) and hip suspension of pig carcasses chij j j
rapidly or conventionally on the important meat quality attributes. Sides from 80 pigs, 80-90 kg live weight, were allocated to one0 P 

treatments followed by either conventional chilling (1°C for 24h) or rapid chilling (-20°C for 2-3h, before 1°C until 24h post-slaugh^ *■k4 treatments were
(a) & (b) Achilles suspended, with and without high voltage ES 

and (c) & (d) Hip suspended, with and without ES.
k

Quality attributes measured in M. longissimus thoracis et lumborum, at 10 days post-slaughter included pH, colour and opacity, J ' '9t
instrumental and sensory texture. Rapid chilling reduced evaporative weight loss by 0.5%. 
There were no significant effects of treatment on colour or opacity, although ES samples were slightly paler. Drip loss was slightly ̂  ^
with ES, particularly when combined with hip suspension, but in no case was PSE meat observed. All three instrumental measuiireifT
texture showed improved tenderness with either ES or hip suspension, even after 10 days ageing. The improvement was less pron(, A i

when ES and hip suspension were combined. Taste panelling confirmed that samples treated by ES or hip suspension, separately ^
combined, were significantly more tender than samples from non-ES, Achilles hung sides, although juiciness tended to be lower if ^

kstimulated samples.
ES and hip suspension were equally effective in improving tenderness of pork. Hip suspension did not suffer the disadvantage of * 1

drip loss that occurred with ES.
EFFECTS OF IN SITU INJECTION OF EXOGENOUS PROTEASE EFFECTORS IN BEEF MEAT

UYTTERHAEGEN L . , CLAEYS E. and DEMEYER D.
Research Centre for Nutrition, Animal Production and Meat Technology, University 
Proefhoevestraat 10, 9090 MELLE, Belgium [,0|

Post-mortem storage of bovine carcasses improves meat tenderness. Although tbel 
indications that proteases such as the cytosolic calpains, the lysozomal cathepsins 
even other enzyme systems play a major role, the precise mechanism respons A *
tenderizing has not yet been identified. In this paper we have investigated the . 
exogenous inhibitory and activating substances added to meat, on texture and proteolytic
At 24h pm LD steaks adjacent to the 6th, 7th and 8th thoracic rib of three one 
Belgian white-red bulls (East Flanders) were removed and cylindrical cork bore 
(d=l.27 cm) were taken parallel to the fiber direction. The effect of injection (+ 1° %  

into the cylindrical cork bore samples of 400 pM leupeptin, 2mM calpain inhibitor I' 
EDTA, 300 mM Ca2+ and 1% Triton X-100 at 24h pm, on Warner-Bratzler shear forCgi 
myofibrillar fragmentation and selective myofibrillar solubility in 0.3 M NaCl at p & '  

pH=7 was investigated by means of SDS-Page after 7 additional days of ageing.
Injection of leupeptin and calpain inhibitor I, both inhibitors of cysteine protein1 . 
as the calpains and cathepsins B & L, resulted in a very significant increase 0 1 
force. This was also reflected in significantly higher amounts of titin and troponin (|S 
reduction of the 30 KDa peptide. Less proteolysis also resulted in a sharp decreaS6 
solubility in 0.3 M NaCl at pH 7 and 5.5 of several myofibrillar proteins such 3$,  %  

actin, myosin and a-actinin. Although changes were less spectacular, injection of  ̂
Ca2+ respectively resulted in significantly higher and lower shear forces with corf6' 
changes in proteolysis and solubility. Injecting Triton X-100 decreased shear 
resulted in significant higher 30 KDa and lower troponin-t levels, possibly due 
release of bound enzymes by this detergent. These results provide evidence for 3 
relationship between shear force and cysteine proteinase activity, indicating that 
play a key role in development of beef tenderness.



"^UflCA NC E OF CONSISTENCY OF PORCINE SEMIMEMBRANOSUS MUSCLE IN PROCESSING PROPERTIES 

' VADA-KOVACS (Abstract)

Parian Meat Research Institute, Gubacsi ut 6/b, H-1097 Budapest, HungaryK .

lillr^eentage of severe stiffness measured by rigorometer at 40 mins and 24 hrs post mortem in 

i e ° Porcine semimembranosus (SM) muscles varied in different meat quality groups. At 40 mins 

mortem 1.7, 28.3, 41.17 and 33.33 %, while at 24 hrs post mortem 12.7, 39.62, 29.40 and 

rigid muscle was found in normal, slight D F D , extreme DFD and PSE group, respectively.

g i A

h ,ier 34 SM muscles were selected on the basis of pH^ and rigorometer measurements for 

N a t i o n :  pH, rigidity, cooking and processing properties (cured meat) as well as sarcomere

'9th were determined 24 hrs post mortem in order to compare normal and slight DFD muscle

Ups including both rigid and non-rigid subgroups. Rigid muscles - mainly the uncured

tlyf 9ht DFD - proved to be less tender. Furthermore, irregular shape and insufficient binding

cured ham model prepared from rigid muscles were observed. Sarcomere length of rigid
J sm

samples was reduced. The results suggested, that severe rigor observed in the 

/of u9hterline and rigidity of post rigor porcine SM muscle could be related to rigor shortening
• pCh
-in was expressed more frequently in muscles of higher ultimate pH. As regards the eating

h u .
(tenderness) and also the selection of raw material for cured product, porcine muscles 

,fii> ^ g he r pH should be critically viewed.

JtC T  OF VARIATION OF ANTE-RIGOR TEMPERATURE ON MEAT AGEING.
^A Z  P., LEPETIT J.

ji«’
1011 de Recherches sur la Viande, INRA, Theix, 63122 SAINT GENES CHAMPANELLE, France.

*

116 Longissimus Dorsi and Semimenbranosus muscles from 5 old cows were removed 1 h 30 min after slaughter 
efM 'Vlded into 7 parts. Two of the parts were maintained at 15° C (sample T15) and 30° C (sample T30) during 24

^  of the five other parts were stored at 15° C exept for a period of 3 hours where they were maintained at 30°
«I'll3 s time at which they were transfered at 30° C was changed between about 0.1 *Tr and l*Tr where Tr is the1° *»tl0j , a of rigor onset determined by low deformation measurements. This time had no effect on ageing state

c> llred at one days (Dl) and nine days (D9) post-mortem. The ageing amplitude is the difference between the 
^hce of myofibrillar structure measured at Dl and the resistance measured at D9. Keeping a sample during 3 h 

c  in the ante rigor period decreased the resistance of myofibrillar structure compared to the T15 at Dl. This 
Se represent approx. 30 % of the ageing amplitude of the T15 for LD muscles and only 10-20 % for SM 
at Dl . At D9 no difference remained between these treatments and the T15 . The effect of 24 h at 30° C 

f> I 'Vas dependent on the muscle. At Dl , T30 samples were more aged than T15 ones but the ageing amplitude 
’'Sissimus Dorsi T30 samples were reduced.

,H"%t
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T H E  E FFE C T S O F CO LLA G EN  C H A R A C TE R ISTIC S  ON SENSORY A SSESSM ENT AND SHEAR 
VALUES O F C O O K E D  SH E EP SE M IM E M B R A N O SU S  M USCLES

O.A. Young, T.J. Braggins and G.J. Barker
Meat Industry Research Institute of New Zealand (Inc.), P.O. Box 617, Hamilton, New Zealand

The concentration and heat-dependent solubility of collagen were measured in semimembranosus muscles of 36 sheep i f  
to five years. Collagen concentration was unaffected by age, but solubility by the Hill test (7. Food Sci. 31, 161) 
from  17 to 4 % over the five  years. C ollagen  ex tracted  from  a subsam ple o f m uscles was analysed  fo r pyrid i®0 

concentration. Concentration increased from about 0.30 to 0.55 mole per mole of collagen. For the ages examined, this 
was higher than reported elsewhere for other species or m uscles. The high pyridinoline content m ight be responsible f 
high thermal transition temperatures of collagen previously noted in this ovine muscle.

In an experiment to assess the relative importance of collagen concentration and collagen solubility on tenderness and 
the muscles were cooked in boiling water to an endpoint of 75°C before sensory panel assessment and Warner-Bratzlef 
tests. The panel data showed collagen concentration was the more important determ inant of eating quality, while the 
data were better correlated with solubility. In view o f the relative insolubility of collagen in this muscle, compared wid1 

gluteus muscle (unpublished data), we propose that semimembranosus collagen is so insoluble throughout an animal s $  
solubility hardly matters in sensory perception after the muscle is quickly cooked. For ovine semimembranosus, the c° 
concentration is more important.
PURIFICATION  AND CH A RA CTERISA TIO N  OF LOW  M r PRO TEIN A SE IN H IB ITO R S FROM  
SKELETAL MUSCLE
M. ZABARI, M. BERRI, P. ROUCHON, T. SAYD, J. SIBOULET & A. OUALI
Meat Research Station, INRA de Theix, 63122 Ceyrat, France.

As most tissues and cells so far investigated skeletal muscle contains proteinase inhibitors inactivating serine and cysteine protein»; 
exact nature and their physiological function remain however unknown. The present study is part of a more general work dealinl 
purification and characterisation of proteinase inhibtors from bovine skeletal muscle.
Gel chromatography on a Sephadex G 100 column (5x100 cm) of a crude extract obtained from bovine Diaphragma muscle sp^ 
fractions active again either papain, trypsin or both and with Mr in the range of 40-70 kDa (FI and FII), 20-40 kDa (Fill) and & 
(FIV). In this paper, the purification procedure and the properties of the FIV inhibitory fraction were decribed. Although to vaii«» 
the Sephadex G100 FIV fraction inhibited efficiently papain, trypsin, chymotrypsin but not pepsin or cathepsin D.
This fraction was then loaded on a chromatofocusing PBE column (1x10cm) equilibrated at pH 7.0 and proteins eluted with a ^  
gradient obtained with a polybuffer 74 solution adjusted at pH 4. This step separated five activity peaks called PI, P2, P3, P4 and 
order of their elution from the column.
PI and P2 eluted at pH 6 .6  and 6.4 respectively were active against serine proteinases, i.e. trypsin and chymotrypsin, but showed11 , 
when incubated with either papain or aspartyl proteinases (pepein and cathepsin D). By SDS-PAGE analysis of these fractions,  ̂
were shown to contain only one band with a Mr of 15 kDa and 12 kDa respectively. P3, P4 and P5 fractions eluted at pH 5.8, 5- j 
respectively, inhibited papain but neither serine (trypsin and chymotrypsin) nor aspartyl (pepsin and cathepsin D) proteinases. ^ , 
analysis of these fractions revealed that each of them contain only one band with a Mr of about 14 kDa. Cathepsins B and I>> 
cysteine proteinases, were also strongly inhibited by the last P3, P4 and P5 fractions.
The five different purified low Mr skeletal muscle protein inhibitors exhibited a high heat and pH stability in the range of 40-100oC3
3-10.
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A SPECIFIC HAZARD ANALYSIS CRITICAL CONTROL POINT PLAN FOR THE OUAtSTY ASSURANCE OF PORTUGUESE PORK CHORIZO TO WARRANT 
SWINE FEVER VIRUS-FREE CONDITION f o g
A.S. BARRETO, MAR (LIA F. FERREIRA, JAQUELINA S. OUAKININ, A.M.R. RIBEIRO
Universidode Técnico de Lisboa. Faculdade de Medicina Veterinaria. Rua Gomes Freiré, 1199 Lisboa Codex. Portugal. ¡Hii
Swine fever has been eradicoted in Portugal and no more outbreaks of African Swine Fever (ASF) have been declared North ot Tagus- j i l r g  
bon on the exports of non sterilized pork sausages, a Hazard Analysis Critical Control Point (HACCP) plan, based upon ASF virus ,T'e . t t 0!

process heat transmission studies, epidemiology and the EEC approved eradication measures controlled by Portuguese Veterinary S e r v i w j ^
worked out for quality ossurance of Portuguese Chorizo which is heat processed but not full sterilized 
The veterinary health hazards and the critical points to keep them under control (CCPs) are presented in the flow-sheet

(Vet health transit certification CCP2)

Imported f c e p q s ^  ........... ................. " . . . . . . . . . . . . .^ > > C „arse

V > A bba to ir (Vet approved carcass random ASF antibodies screening,CCP2) - - >  Home meat cuts’

(Vet health transit certification CCP2) 

imported meat cuts and trimmings.

cex;

Home farm raised pigs' 
(health surveillance, CCP2)

°bt,

— > Blending + Seasoning — >
(water, red pimiento paste, salt, garlic paste)

Ripening — > Stuffing
c m

l> r^lllliy  _ ... y Heating and p r e - s m o k w ,^
(4 -1 0 ’ C, CCP2) (natural/collagen casings) (monitorized cold point at 58’ C ^

30 minutes: ASF virus lethal value

— > Smoking — > Cooling
(country style smoke house)

- >  Packaging —
_ >>Vacuum sealed polilaminated plastic foil - 

"  S>Cold canning in oil

This plan, fullfilling the seven HACCP principles, will be submitted for approval and certification by the veterinary health authorities.

AN ASSAY FOR SCORING OF PLASMID ENCODED BACTERIOCIN EFFECT IN FERMENTED FOOD
S.E. BIRKELAND*, T. AUKRUST and H. BLOM
MATFORSK, Norwegian Food Research Institute, Oslovn. 1, 1430 As, Norway

ÎSj
AM]
!r><n

* NORWEGIAN DAIRIES ASSOCIATION, Breigata 10, 0186 Oslo, Norway

The effect of the bacteriocins sakacin A and lactocin S, both from Lactobacillus sake produced in situ, have been assayed i”

l«sq,
'vts,

siy¡
i/ 1 w<

vegetable and dairy fermentation products. Sakacin A, produced by L. sake Lb 706 acts inhibitory against Listeria monocyto^
hit>L 'in fermented meat (1). Production and secretion of sakacin A is plasmid encoded. Lactocin S, produced by L. sake Lb 45 i*^1 8s

closely related bacterial species and is, like sakacin A, plasmid encoded, (2).
An assay, based on transformation of plasmid cured, sensitive strains (Bac, Imm) with pVS 2 to construct CamR strains have *Celh 
developed. Provided that the growth characteristics of the uncured (Bac+, ImnT, Cams) and the cured (Bac, Imm',CamR ) 
the same, a mixture of the two strains can be used to demonstrate "the true bacteriocin effect" in fermented food experiments- ^  
environmental influence can be neglected. Transformation with pVS2 was achieved by electroporation in 30 % polyethyleng1? ^ ^  
(setting: 1.5 kV, 400 Q, 25 pF and 2 mm cuvettes) at a transformation efficiency of approximately 104 transformants per pg ^ ts de
Dry fermented sausage, fermented carrots and cheese (St. Paulin) were made with a mixture of the producer and the bacterio^^d.

,  J ^ o vsensitive, antibiotic resistant strains. Growth was followed for both strains through the fermentation period by means of Can* * 
bacteriocin producing c.f.u. Preliminary experiments disclosed that addition of amino agids, Mn and glucose was needed f o r ^
strains to grow well in milk and brine for vegetable fermentation. With these additions, production of bacteriocin could be d® i l ^
cheese, however, no bacteriocin effect could be demonstrated, although the number of bacteria reached a level sufficient for ^
production to be detected. During fermentation of carrots, both strains produced active bacteriocin. In dry sausage, lactocin $ 1Vgti 
production could be demonstrated, while the effect of sakacin A production from L. sake Lb 706 was more uncertain when ^
this assay.
1 Shillinger, U. &  Lücke, F.K. (1987) Food Microbiol 4199-208 2  Mom-edt. C.I. &  Nes, I  F. (1990) J  Gen. Microbiol 136 1601-H



Ti-rç 0 F STARTER CULTURES ON 'THE DEGRADAT ION OF ORGANOCHLORINE PESTICIDES
¡'^CH koVa .G.I, ARUDOV
^ er Institute of Food and Flavour Industries,Plovdiv,Bulçaria

K ,us. ru. was conducted to determine tie effect of starte.' cultures of Lactobacillus
t h t i f l ^  9-rum strain and Ikicrococcus varians strain L^ as single strains and in combina--  o °|C 0Q the degradation of some organochlorine pesticides.Steift

y,. er cultures of L.plantarum strain and M.varians strain L,-, isolated from bulga- ■‘•lan -o °  D a. n
Ceu ,
Ceb tr.

fermented sausages,were used as a suspention with an inutial count of 1Cr - 1Cr 
s/mi,The organochlorine pesticides lindan and garlon were added in different con-
rations(fr0m 0,1 mg/ml to 5 mg/ml) in liquid medium.The degradation ability of the

f -  s t a r t ser cultures was evaluated by gaschromatographic of the pesticide resudes in the
°^  after 24,48 and 120 hours incubation at 30 C.

0t t
results show that the starter cultures of L.plantarum strain Kg and M.varians

a t*
king. L

'a i 4  l  . degrade the examined pesticides in the used concentrations.M.varians strain
grades to the highest extent the pesticides.The intensity of degradation depens 

* e " 011 t i e  „concentration of the pesticides.

Àm/ / ^ Ü S T E R IA  m o n o c y t o g e n e s  i n  m e a t  p r o d u c t s  b y  a  s t r a i n  o f  l . p l a n t a r u m .
0 N I' '• P E D R A Z Z O N I, S. B A R B U T I a n d  P. B A LD IN I

S ta tio n  fo r  th e  F oo d  P re s e rv a t io n  I n d u s try  ■ V ia T a n a ra  31/A - P a rm a  - Ita ly

Jcts ^  ln recen t years have shown th a t  L. m onocytogenes occurs f requen tly  in m eats including cured and  ferm ented 
-acid h m ean s of p reserv ing  ferm ented m ea ts  from th is  p athogen is trough the use of bacteriocin-producing
%  i„ Ĉer*a as s ta r te r  cultu res. Inh ib ition  of L. monocytogenes by Pediococcus and  L. sake s tra in s  w as observed 

11 cultii r¡A i/ 11 were e m cdium , b u t also in m ea t and  m ea t products. S tra in s of Lactobacillus spp. isolated from ita lia n  dry 
^ / ty°faL°^nd t0  have an tilis te r ia  activ ity  in cu ltu re  m edium . The objective of th is  study  was to assess th e  bacterial 

s tra in  a g a in st L. m onocytogenes in  cu ltu re  m edium , m inced m ea t and ripen ing  salam i, 
as jjj ^  r°w th of L. m onocytogenes w as m onitored  by an im pedom etric m ethod in  APT b roth a t  pH 6.0 and  5.5 as 

m icron) pH -adjusted su p e rn a ta n ts  from 24 h cu ltu res of L. p lan taru m  MCS and  of m u ta n t s tra in
filte r°Wtk L- m onocytogenes w as m onitored  by 

^  m icron) pH -adjusted su p e rn a ta n ts  fro: 
a cells/ . raw Pork w ith  added curing  agen ts and  salam i b a tte r were inoculated  w ith  L. monocytogenes s tra in s  (103

alone 0r in com bination w ith  L actobacillus MCS and MCS1 s tra in s  (106 - 10? cells/g). L iste rias  in  m inced
(^L.Ts . ^ ^  and in salam i d u rin g  ripen ing  w ere enum erated  on P alcam  agar.

ln MCS*c r ^ l ’S:
:ntS’ >Jted
j^ C t * dela
ig ^  ^ ^ 1  su p e rn a ta n t L isteria  did grow. In m inced m eat inoculated  w ith  MCS s tra in  L. monocytogenes

and M C Sl cultu re  su p e rn a ta n ts  adjusted  to pH 6.0 L. m onocytogenes grow th w as d ifferently  
ays in  detection tim e of 32-50 h and  5 h respectively. A t pH 5.5 no grow th w as observed in 96 h in MCS

fjoC^d. ^  a logarithm ic cycle in  15 days a t  18°C, w hile in  sam ples inoculated  only w ith L isteria  grow th was 
^ o pen ing , in salam i inoculated  only w ith  L isteria  the pH value  rem ained alm ost c onstan t a t  5.7-5 .8  and 

? days S °^Servec  ̂a ft-e r  7 days. H owever in the presence of L. p lan ta ru m  MCS a nd  M CSl s tra in s, pH decreased to 
to deCre the v iab le  num ber of L. m onocytogenes rem ained m ore or less constant. A fter 14 days L iste ria  counts 

. ln a ^  sam ples: a t  28 days.sm all differences were observed in  th e  su rv ival of lis te rias  in  th e  sam ples
*  inoculated  w ith  lactobacilli.
1 S . • lâÇ tobaç i"-----*— -----
^  18 ^ e f f e c t i v e
iS  tiV*ti0h i ^Sctobacillus s tra in s  suppress m ultip lication  of L. m onocytogenes in  cured m eat and  salam i; however,

in  m ea t products th an  in  cu ltu re  systems.
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acid bacteria have the potential to inhibit the growth of pathogenic and spoilage bacteria and the 

exists of using them to improve the higienic quality and to extend the shelf-life of different meat

°ducts. Bacteriocins produced by lactic acid bacteria are also interesting to the food industry for 
en i^ siblp
asSei e Uses as food preservatives, once they have been adequately characterized.We report in this commu- 

M  thP . .
antimicrobial activity of lactic acid bacteria isolated from Spanish dry fermented sausages against

N  i
,Q1cator microorganisms.

■ca1 fttimi

{he Cr°bial (bacteriocin) activity of the isolates was evaluated not only against related microorganis

^enera Lactobaci 11 us, Pediococcus, Leuconostoc, Lactococcus and Streptococcus, but also against spoi- 

* 1  r Pathogenic representatives of the genera Bacillus, Clostridium, Li steria, Propi oni bacteri urn and

n0ie None of the isolates was active against any of the Gram-negative bacteria tested, which inclu-

0rig 
in a tip t«

°thers, S_. typhimurium and Y_. enterocolitica.

i by ̂ ctij confirm the existence in dry fermented sausages of lactic acid bacteria with antagonistic (bacterio-

n q (i ^  a9ainst selected pathogenic and spoilage bacteria. Further work will be done towards the partial 

■ d o N  in
^di

inmunological and genetic characterization of the bacteriocin(s) of some of the isolates showing
Igej.

L antagonistic spectrum.

°F SPOILAGE b a c ter ia  d uring  b ee f  pr oc es s in g  usin g  c o n d u c t a n c e  t ec h n iq u e , p l a t e  c o u n t  a n d  p r o lifer a t io n  in d ex
1son

"Sfil
and E. BORCH

Institute, P.0. Box 604, S-24424 KÁVLINGE, Sweden

surv«'
counting fo r determining the numbers of spoilage bacteria on beef carcasses and meat during processing does not perform satisfactorily w ith  regard

coll‘d ̂  f
or analysis or to the detection o f very low  numbers o f bacteria. The application o f the conductance technique may facilitate improvement of the

°n of

I of
sPoiiage bacteria.

:ti' ^ 8rn*nation o f beef carcasses w ith  different types o f spoilage bacteria during slaughter, chilling, cutting/deboning was monitored. The growth of

spe% ,
°ver a period o f five weeks o f storage o f the corresponding beef cuts in vacuum packages was also monitored. Pseudomonas, Enterobacteriaceae, and 

*6ria were estimated by conductance monitoring (Malthus 2000) and conventional plate counts o f excised meat samples. Storage of the excised meat

n Nate
counting a t fixed intervals (0, 7 ,1 4  d) was performed to obtain a proliferation index (sum o f bacterial counts) in order to estimate the low  numbers

íency^et,
ces
iork " V

[fthj
la present prior to  storage.

v

conductance monitoring was performed using designed selective media. The conductance 

Wed significant correlations w ith  the corresponding plate counts. The bacteriological survey along the processing line, including three methods fo r the 

of spoilage bacteria, indicated tha t conductance monitoring performed better than conventional plate counts and almost equal to the highly sensitive

najor f ed specific media for the conductance monitoring of spoilage bacteria in meat products ensures tha t accurate detections are made. The application of 

etnod w ill produce appropriate results in a m atter o f hours, compared to  plate counting, which takes days, or the proliferation index which takes

K



SAMPLING PLANS TO MONITOR MICROBIAL QUALITY OF COMMERCIAL BEEF CARCASSES 
P. CARTIER
Service Qualité des Viandes, INSTITUT DE L’ELEVAGE, 14310 VILLERS-BOCAGE, France

’•CRût
Is. L.
fame,

The aim of this stydy was to design an adequate sampling scheme for monitoring microbial quality of comment' 9%  
carcasses. Two consecutive trials (I and II), corresponding to two important considerations involved in deciding 
suitable assessment procedure, were performed.
Trial I : In the purpose to choose which parts of a carcass to examine, 24 forequarters were sampled at 20 defined sit«5 1 * 
that characterized the best the hygienic quality of whole quarter surface, were selected. F
Trial II : As it is necessary to sample a limited, but representative, number of carcasses, variability between different ̂ oSsfb 
of the same batch has to be determined. With this object, bacteriological quality of 18 batches of carcasses was assS i

ll$ ^  tsampling around 50 quarters per batch. Precision of sampling plans versus the numbers of sampled carcasses * 
established. Cted *
As bacteriological index, we choose to seek Total Viable Counts (TVC), Pseudomonas (PS) and indicator of faecal 
(Coliformes, CF). Carcasses were sampled by excision. 1

Results from trial I showed that the most contaminated sites were not the same for all the carcasses. Consequently'" 9

sites had to be sampled. The restriction of sampling to 3 defined carcass areas (outside of the neck, central p°s o
shoulder, forerib) and a single sample (by bulking the 3 sites before bacteriological analysis) was acceptable. CintliW
« « x H to l/ v n «  t k l »  <«■ ■k/tnt a IRa a  I a  t h n  m n A n  r\4 4 h a  OH c i n n l a  e l t o e  /1 i r n r t  o e  t h o  K o / ^ a r i a l n n i a a l  ¡n H a v  r t f  i h a  u / h n lf i  *

'Hq
I

coefficient of this subset of sites to the mean of the 2 0  single sites (used as the bacteriological index of the whole ^
was 0,93 for TVC, 0,91 for PS and 0,87 for CF.
In trial II, it was found great variation in microbial load between different carcasses in the same batch. Contaminati0" ' luit
normally distributed for TVC, but not for PS or CF. Consequently, average contamination could not be estimated by ' icti,
a limited number of carcasses when PS or CF were used as bacteriological index. With TVC as index, precision or
contamination was 1,2 log/cm2 when only one carcass was sampled, 0,5 log/cm2 for 4 sampled carcasses, and 0,
for 1 2  sampled carcasses.

YERSINIA ENTEROCOLITICA 0:3 AND SALMONELLA SSP. ON FRESH PORK COLLAR 
H. CHRISTENSEN, R. SORENSEN AND H. LUTHJE
Danish Meat Research Institute, Maglegaardsvej 2, DK-4000 Roskilde, Denmark

i3 r " c a
"■ »ad

l,l0|'NO

S '»ill
The presence of Yersinia enterocolitica 0:3 and Salmonella ssp. on the surface of deboned and derinded pork meat was survey^, 
collar was chosen as the object of the survey. Samples were taken from collars after deboning and derinding and reference sam?': PI: 
taken from tonsils at the veterinary inspection. 304 tonsil samples were examined for Yersinia enterocolitica 0:3 and 1124 coll^' 
for Yersinia enterocolitica 0:3 and Salmonella ssp. Three pig abattoirs participated in the study. IX 1

, v
The three abattoirs showed (A) 12%, (B) 0% and (C) 11% Yersinia enterocolitica 0:3 positive pork collar samples, respecti^lu
corresponding amount of Yersinia enterocolitica 0:3 positive samples in tonsils were 58%, 59% and 36%. 

Salmonella ssp. were not detected in the 1124 pork collar samples investigated.
'X ,
X,

It is surprising that abattoirs A and B showed equal Yersinia-frequency in tonsils but differed significantly in Yersinia-frequency C’S '»ct,

This finding indicates that -  despite the fact that Danish pig abattoirs are considered very uniform -  local differences in ■ \ lh 
techniques or equipment can significantly affect contamination and/or survival of Yersinia enterocplitica 0:3 on fresh pork in6* ,
slaughter, refrigeration, handling and storage. 'ride

The complete absence of Salmonella ssp. in the samples surveyed supports the perception that Salmonella ssp. is not a major p̂
fresh Danish pork meat. \ lr>ce



L O W  M O L EC U L A R  W E IG H T  P R O T E IN S  FRO M  PSY C H R O T R O P H  P SE U D O M O N A S  
OVEREXPRESSED AT LOW TEM PERATURE. vtrsid
M. HEBRAUD*, E. DUBOIS, P. GARRY and J . LABADIE.
SRV-Unité de Recherches de Microbiologie. INRA deTheix. 63122 CEYRAT, France. '“Bal | 

KpO;
A psychrotrophic bacterium, Pseudomonas fragi K l, isolated from minced beef, was cultured at low and optimal ^  
temperature ( 4°C and 30°C). The comparison by 2-D SDS-PAGE and autoradiography of intracellular proteins labelled »*' ^  ’' 
methionine has revealed some qualitative and quantitative differences between the two physiological conditions. Several 
were overexpressed or specifically expressed at optimal growth temperature whereas about twenty other p ro te a n ) ;  
overexpressed at low temperature. Among these latest, two low molecular weight proteins, named C7 and D7, were p aA ii,,
important wj
Eight other Pseudomonas (P. fragi and P.fluorescens) isolated from different food products, meat, milk or cheese, PreS®\,t(
same characteristics. The cartography of their intracellular proteins, extracted after a culture at low temperature (4°C or 1 

........ ........ ........................... . ____ :_______optimal growth temperature (from 26°C to 30°C) and labelled with ^-m ethionine, has shown similar qualitative and qu»". >r<o 
differences to those observed for P. fragi K l. The two low molecular weight proteins, identified as C7 and D7 in the K
were also strongly overexpressed in the eight other strains cultured at low temperature.
The spots of these two proteins have been extracted from about 400 2-D electrophoresis of intracellular proteins from the l 
K 1 strain. They have been used to raise antibodies into rabbits. The anti-C7 and anti-D7 sera recognized specifi
intracellular proteins from the eight Pseudomonas tested. For each strain, the positions in 2-D gel electrophoresis 0A

\ \recognized proteins were identical with those of C7 and D7 proteins from P. fragi K l.
The proteins C7 and D7 have been partially copurified by gel filtration chromatography from crude extracts of P. i 
intracellular proteins. These are monomeric proteins of 7,2 kDa and 8,0 kDa respectively. A
The works now in progress aimed at knowing the nature and the conditions of overexpression of these small peptides a

t  really overexpressed in all the Pseudomonas species cultured at low temperature and also in other psychrotroph bacteri* 

EVALUATION OF SPOILAGE MICROORGANISMS ON PORK CARCASSES DURING SLAUGHT^^

arer
* : Corresponding author. k ,

FABRICATION IN 3 U.S. PORK PACKING PLANTS
D. G. HOMANN, C. L. KNIPE, E. A. MURANO AND R. E. RUST
M eat E xport R esearch C enter, Iow a S tate  U niversity , A m es, Iow a, U .S.A .

P L
M icrob ial quality  o f pork  w as evaluated  at four consecu tive  sites throughout the slaughter ^

fabrication  processes o f typical U .S. pork  p lan ts. The objective w as to  identify  the poin t(s) in pot
processing  w here contam ination  was greatest, order th a t selected  areas could be changed to dei|l]
contam ination. One ham  and one lo in  from  each o f  fifteen  carcasses w ere swabbed at the fo l lo w ^  |s.,
im m edia tely  a fte r carcasses w ere singed and polished; a fte r the final show ering during slaughter1

after 18 hours o f chilling , im m ediately  p rio r to  fabricating . The final sam pling site w as iimmedi^'
before packag ing  of boneless lo ins only . S tandard  m ethods w ere used to quan tita tive ly  evaluate

i ffollow ing types o f bacteria: aerobic, anaerobic, lactic acid , psychotrophic and coliform  bacteria. i
greatest con tam ination , due to psychro trophic and colifo rm  bacteria , w as found during  the cutting
and counts at this point w ere significantly  (P<0.05) h igher than those found at the first sam pling
the slaughter floor. Psychrotrophic and colifo rm  num bers declined after polish ing of carcasses u }

aim m ediately  p rio r to packag ing. A erobic and anerobic counts w ere h ighest after polish ing , an
as the carcasses progressed through the processes. Lactic acid bacteria  show ed no change in nu111 j 
throughout the processes. A ssum ing that the psychrotrophic d ata  is the m ost im portan t o f the 
evaluated, cu tting  and fabrication  caused the greatest increase in con tam ination  to U .S. pork.
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fÓNii° F a  TRADITIONAL PORTUGUESE BLOOD SAUSAGE "MOURA"
v 1 0  INÉS, LUIS PATARATA and CONCEIÇÀO MARTINS

de Tras - os - Montes e Alto Douro, P 5001 - Vila Real, Portugal

P*gal [)„s a large variety of traditional blood sausages. "Moura " is one of them, produced in a small area at the North of the country.CtHpo . . J
Ttal ¡V Sltion differs according to the producers, but it's basically made with: pork meat and fat, chicken, beef, bread, blood, salt, garlic, 
;d j  ’ l,r'd ted wine. This sausage is eaten boilled or grilled and it's highly appreciated by the consumers. It's a cheap product and in the last
raiPV'ats
itei»s!aiin

ds demand has been increasing considerably.
this work was to study the chemical and microbiological composition of this type of blood sausages, and to control some parameters 

y at different stages of processing. The experiments were conducted at a comercial meat plant, following the traditional recipe, in four
*'hi
%fj

leighting 100 kg each. The sampling for chemical and microbiological determinations were made at different times: 1) on the paste
1 i ,  '1,ln8' ^  5  days after sm°king, 3 )10 days after. At the last time the blood sausage had good taste and firmness after boilling, which is 

qua* |  o the traditional ones.
""»ical

■Ni»
composition on the final product showed the following mean values: aw - 0,87 ± 0,03; pH - 4,89 ± 0,26; moisture - 27,19 ± 3,45

th«^o ^2,15 ± 1,43 %; fat - 28,20 ± 0,82 % ; NaCl - 3,79 ± 0,36 %; ash - 4,60 ± 0,37 %; nitrogen free extract - 17,87 ± 3,26 c,
'f'ca h ,na* samples were free from Staphylococcus aureus, Salmonella and sulfite - reducing Clostridium spores.
5 o f ^ t i mi

:v\ ie of processing and the drying effect of smoking the aw and pH values were reduced. This two parameters of stability , mainly the
makes "Moura" a stable product classified as an Intermediate Moisture Food.
^at ĉ emical and microbiological determinations are an indicator of the quality of raw material and technological process, this studyj|' .1

> afl° Hr0l ne Possibility of making safety products similar to those of the traditional type, if the critical points during the processing are 

.̂ VAi
HTA. °F VERSINIA ENTER0C0LITICA IN MINCED MEAT STORED AT DIFFERENT TEMPERATURES

and S.A.GÖNÜL!NAR
.

sUy, Engineering Faculty, Department of Food Engineering, 35100, Bornova, Izmir, TÜRKÍYE

K i
Yersinia enterocolitica 19174 in minced meat stored at 5°C, -10°C and -25°C was evaluated by 

»r n9 the test organism into 250 g of freshly ground beef samples. Two different inocula levels (ca.
S  108

)0fK .. cells per g) were used. At both inocula levels number of Y.enterocolitica cells increased two logs

ii o
¿eC'jlj s held at 5°C for 3 days. Viable cells in numbers corresponding to the initial inocula levels were 

L S t a b l e  in minced meat samples stored at -10 ‘t for 4 weeks. Although 1 or 2 logs decreases were 

tef i %  1n the final number of cells depending on the initial inocula size the organism survived up to 6 

diatrf n ^ e  samples held at -25°C.

[t1'
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INFLUENCE OF COMPETITIVE FLORA AND STORAGE CONDITIONS ON GROWTH OF LISTERIA 
M. K. B. KEMNER a n d  H.-J. SEIDEL NIELSEN.
Biotechnical Section, The Engineering Academy of Denmark. DK-2800 Lyngby. Denmark.

UtO

'■ U
%

Objective: To investigate growth of Listeria monocytogenes as influenced by level of natural occurring microflora or ad 
acid bacteria on different types of products and storage conditions. “ctl i
M aterials and Methods: Cured pork loin or pork back fat was inoculated with suspensions of either Pediococcuspento 
Listeria monocytogenes or both. Storage tem perature 5 and 10°C, either vacuum pakaged or incubated in normal atmosp1 ^

umber of lactic acid bacteria, Brochothrix thermosphacta, listeria a#
thes

■ atJ'̂ tii

in anaerobic storage vessels. Total counts as well as nun 
negative bacteria were observed during storage for 6  - 7 weeks.
Results: In cured pork the natural microflora consisted mainly of lactic acid bacteria and after a few weeks a co n sid e r^  
ber of B. thermosphacta. The total count reached 106cfu/g. Gram negative flora were negligible at 5°C, and only reache ^  
100 cfu/g at 10°C. The inoculated listeria rapidly disappeared within 1 week at S°C, but at 10°C growth took place durioi
reaching numbers of 10* to 103 cfu/g. A fter 4 weeks growth stopped and the num ber of bacteria fell to less than 10 c fu / f r^
The pure pork fat was heavily contaminated from  start (107  cfu/g), the normal flora consisting of mainly G ram  negative eh,0|
and lactic acid bacteria. The total count in aerobic incubation reached 1010 cfu/g, while the number of bacteria under a» %
incubation rem ained nearly constant. W hen inoculated with a high level of listeria (103 cfu/g) growth took place during >cj
storage, the num ber reaching 25 x 104 cfu/g in 3 weeks. U nder anaerobic conditions growth was much slower, the level Ahe

remaining nearly constant at about 1 0 3  cfu/g throughout the period.
to suppress growth of both B. thermosphacta and esfConclusion: Addition of the starter culture P. pentosaceus seems---rr-- „

listeria slightly at both incubation tem peratures. No inhibition due to growth of normal flora - mainly lactic acid bacter'* 
Gram  negatives - could be observed on samples of pure pork fat. P̂ C

[IL5C
TOTAL SCREENING, IN VITRO, OF INHIBITORY AND STIMULATORY EFFECTS OF NATRIUM CHLORIDE, ^  
NITRITE AND TRIPOLIPHOSPHATE ON PATHOGENIC AND SAPROPHYTIC MEAT MICROFLORA
P. KITZMAN
Department of Quality and Hygiene Control. MEAT AND FAT RESEARCH INSTITUTE, 36 RakoHie" L 
02-532, Warsaw, Poland

About 3600 growing curves got by turbidity measurements technique in ■■Cobas-Bact" in8 ̂  
were tested by the potency of ■•single" chemicals and "in combination" to inhibit and/of^ 
late bacterial growth in Nutrient Broth No 2 (Oxoid). Six bacterial strains: Eschericbi u 
Salmonella agona, Proteus vulgaris, Streptococcus faecalis, Bacillus subtilis, Staph*! L  
aureus were examined. Very strong inhibitory action of tripoliphosphate (0,5%) was ^
Staphylococcus aureus, weaker on Bacillus subtilis, Proteus vulgaris and Streptococcus^ 
lie. No action was noticed on Escherichia coli and Salmonella agona. Stronger in”

a of NaNO (0,00:

.(flair

action was noticed in application of NaCl (1,5% and 3,0%), then of NaN02 (O.OuS^
stimulatory effects resulted. "I*10,0125%), except of Staphylococcus aureuB, where snmuxaoory «xxecos x«Huxo«u .  ̂̂

acting stronger inhibitory then in "single" application, &
Stronger inhibition or less stimulation was notic .

ad ^ \
nation" NaCl and NaNOz were 
stimulatory to Staphylococcus aureus
the pH 6,5, then 5,5. Other additives: sodium ascorbate and sodium citrate brought 
inhibitory effects to the agents mentioned above.
1. NaCl could act stronger inhibitory then NaN02, especially in higher pH.
2. Stimulatory effects of NaCl and NaNOz on Staphylococcus aureus could be canceled 
poliphosphate, sodium ascorbate or sodium citrate.
3. Tripoliphosphate could be considered as the potential chemical agent for partial
■ent of NaCl and NaNOz in meat products due to it's strong bacteriostatic activity 
positive microflora and with the condition that it could act as efficiently in meat * 1
went as in nutrient broth.

\  
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j^U lC A T IO N  AND PARTIAL CHARACTERIZATION OF A SECRETED COLLAGENASE 
°M TIIE PHYTOPATHOGENIC BACTERIUM CLAVIBACTER MICHIGANENSE

and M. HEBRAUD. Station de Recherches sur la Viande. 
^  8e Theix. 63122 St Genes Champanelle. (France)

adde«;^
*>ch

'“̂ttcter michiganen.se is a pathogenic coryneform bacterium which is pathogen for a variety of plants of agricultural importance
tomato, potato, and maize. In this paper, the purification and the general properties of an extracellular collagenase from

itos cfîiganense are presented.
osP|,i-

jfcti«ria| methods
file ■u m 5ttains Used in that study are taken from the French National Collection of Phytopathogenic bacteria (1NRA dangers, France).

-'r J Ulal conditions and purification protocols are made according to previously published methods.
he<l\
iritb and conclusion

ive ̂ tfir PUri ft cation steps include ammonium sulfate precipitation DEAE cellulose chromatography and Sephadex G200 
:r a^eiê 'lato8raphy. The purified collagenase migrate with a Mr = 105 000 upon sodium dodecyl sulfate-polyacrylamide gel 
¡ng,ik) c °1>ll0resis- The enzyme displays a broad pH activity profile in the neutral to basic range. It is not inhibited by histidine, slightly 

1 A c yStetoe and strongly by EDTA and 1,10-phenanthroline suggesting that it is a metalloprotease like the other known collagenases.
C lnl,lb>ti°n data show many properties similar to those of other known bacterial collagenases particularly the enzyme from 
\  b<>CIeriu,n rathay ‘i- T*1’5 new collagenase is able to degrade collagen and gliadins extracted from wheat indicating that the 

I esp%. e c°uld be necessary for the bacterium to multiply into seeds from which it is frequently isolated. Works are in progress to
nOyc, ,i:teri> me collagenase synthesis and to sequence the collagenase gene that was recently cloned.

0F PACKAGING ON FRESH LAMB CUTS SHELF LIFE
^ A N d

halite des Vlandes, INSTITUT DE L'ELEVAGE, 14310 VILLERS-BOCAGE, France

« w
cr0.f|o 9 ar,d storage time of lambs cuts were examined for their effects on the appearance of meat, the development of the 

fsh ¡a 9| and the eating quality.
,ntyln̂  p chops and leg steaks were either wrapped up in high oxygen permeability film, or In modified gas atmosphere
,:■> 0| 9 02, 29% C02 and 11 % N2, or under vacuum, and stored at 0/+2°C for periods from 0 to 21 days. The lastor ,, -¡or;

HA’

d 1

.n^

*1»

1 6

 ̂ c“ ra9e, cuts were transfered to a retail display cabinet operating at 7/8°C under continuous lighting. Storage times

- f t

l» " ' w, "l»1"0' a

»its of 8 days, cuts held in modified gas atmosphere remained acceptable, but after 14 days, even if bacterial

and 8 days for cuts wrapped up in film ; 2, 5, 8  and 14 days for packaging in modified gas atmosphere ; and 5, 8 , 14 
’ s tor vacuum packaging. Controls and analysis were made after opening packaging.
9arance and microbiological growth, the two variables that determine shelf life, are directly related to the packaging 
aito, for each packaging, to the storage time.
totorobloiogical counts of cuts wrapped up in high oxygen permeability film quickly caught unacceptable levels. 
SF|elf life observed did not go over 5 days.in 

a»1*
8 Correct, we observed unacceptable colors.

s t a g i n g  gave the best results, in particular concerning appearance. After 14 days of storage, bacterial counts 
Sâ Cceptable. Deboned cuts could be stored for up to 21 days, whereas cuts with bone were spoiled by putrid odors 

X  6 ,irhe. These odors were attributed to the development of Brochotrix thermosphacta and Enterobacteriaceae. 
t r f r W "  ,reatment and storage time influenced taste panel assessments on lamb chops. One more time, vacuum 

\ 6o9 9ave the best results ; flavour and tenderness increased with storage time. The same trend was observed on cuts
high oxygen permeability film. On the other hand, there was no organoleptic change as time goes on for meat 

°t> ¡J*'°d'fied gas atmosphere : after 2  days, these cuts were rated lower than others.
/ X  Served are complex and many factors Influenced them, like chilling conditions, initial microbiological spoilage,

1 thr
10 Wins used, so that further work is necessary to be more specific about these results.



MíAFLATOXIN PRODUCTION IN A MEAT MIX MODEL SYSTEM IN THE PRESENCE OF PEDIOCOCCUS AND 

LACTOBACILLUS: LEVELS OF GLUCOSE NECESSARY TO INDUCE PRODUCTION.
------------------------  M t
R. H. LUCHESE, J. F. P. MARTINS and W. F. HARRIGAN I
Department of Food Science and Technology, University of Reading, Reading RG6 2AP, UK. j 6

*1»
Aflatoxin production has been related to the presence of readily utilizable sugars. L 

study was conducted in an axenic cultural system in APT (modified) and PMS media. Irra ̂
_ , • _______ • 4- ,• end Bln'

meat was also employed in the formulation of a meat medium. The medium composition and %  
incubation temperatures were simulations of Brazilian salami processing conditions. E« l‘B

individual strains of Pediococcus and Lactobacillus were used. Toxin and residual suga

were determined by ELISA and HPLC, respectively.
All single cultures of Aspergillus parasiticus supported aflatoxin production. Afl»

... _• -i_~ a q al thnnuh viS‘l .war not detected when A. parasiticus was grown with lactic acid bacteria, although vlSj------------------ - i p?  Lwas not ae tec tea wnen . |jai aaioxv-uo ~...
mould growth was observed in all such cultures. There was a correlation between the 1« <

toxin produced and the concentration of glucose to which the mould had been exposed J«1

pre-incubation period. The combination of lower levels os sugar, low temperature of ^  

incubation and the presence of an active competitor, probably had an effect on the iev ̂  

sugar that were taken up by mould, thus compromising aflatoxin production. I j.
k

Effect of Time Length of Frozen Storage and 
Vacuum Packaging on Survival of Vibrio v u l n i f i c u s  
E.M. MAURER and A.B. CHILDERS
Department of Veterinary Anatomy and Public Health 
Texas A&M University, College Station, TX 77843-4468

s
S ik

V i b r i o  vulnificus, an exceptionally virulent and invaaive gram-negative bacteria, ia found in va ra * *J V  
environmenta worldwide. V i b r i o  v u l n i f i c u s  infection manifeata itaelf in three clinical forma. Primary aeP J

• - ■ - ' ■ ■ wound infep ifollowing ingeation of contaminated aeafood ia the moat aerioua and fatal of the three.
aometimea accompanied by a aecondary aepticemia, and gaatrointeatinal illneaa may alao occur. Preaea 
programa exiat to limit harveating of ahellfiah to areaa free of V. vulnificus. Therefore, publié 
education ia of utmoat importance. -Shellfiah conaumera, especially those with liver or other chronic un 
illnesses, need to be aware of the dangers of eating raw or undercooked aeafood.

those used for controls r {Jj,For this study, oyster samples were split into 2 treatment groups: 
inoculated with 1x10« CFU/g of V. vulnificus. Half of the samples in each group were then normally heat • 
The other half were heat sealed under vacuum. Oysters were then frozen at -20°C for 7, 14, 30, and 10 I

. . . . u,.ror: w~re estimated at each interval using the FDA-BAM 3-'Concentrations of total aerobic bacteria were estimate yj ct‘
TnnM-h had a sianificant effect (P<.05) on decreasing totalProbable Number determination. Length of storage naa a sign.*.

The type of seal had a leas significant effect (P-.08) on decreasrng counts.
Concentrations of V . v u l n i f i c u s  were alao estimated using the 3-tube Most Probable Number deted>>l 

with positive confirmation on V. vulnificus selective agars: Cellobiose-polymyxin B-colistin (CPC) and J 
Length of frozen storage, treatment group, and type of seal all had significant effectsCPC (Mod. CPC).

survival of V. vulnificus in the oysters, statistically significant decreases in V. vulnificus

at each successive time interval. Greater numbers of V. v u l n i f i c u s  were, not surprisingly, found to s»’if'1«
the inoculated samples than in the control samples, vacuum packaged samples also showed significantly . 
concentrations of V. vulnificus over the length of the study than did the normally sealed samples.

These results show that storage of samples in vacuum packaged bags at -20"C over 70 days is 
effective method of reducing V. v u l n i f i c u s  concentrations in oysters.



® IAL

Masana
l i p o l y s i s  i n  b e e f  a d i p o s e  t i s s u e  u n d e r  r e f r i g e r a t i o n

and J.A. LASTA

Ait,Uto de Tecnologia de Carnes CICV-INTA, CC 77, 1708, Moron,
Air e ,s, Argentina.

s- V °f this study was to evaluate the relative importance of microbial growth in the 
.radĵ  ysis of lipids in bovine adipose tissue under refrigerated storage.

^ Sri samples of bovine brisket fat, first to fifth sternebrae, from a recently (2 hours) 
ereĉ  animal were refrigerated at 5 °C in an aerobic environment. Identical number of 

j  Were treated with a tetracycline solution to stop microbial growth.
igz:'r 8̂ P le s

9
were analyzed for psychrotrophic (5°C) and lipolytic (25°C) counts at 0, 2, 4,

^  *1, and 14 day. Simultaneously the concentration of free fatty acids (FFA), using
rl*tin1*9°Uw Method modified by Margaria and García, and the lipid content were determined.

show that psychrotrophic (8.20 log 10/cm2) and lipolytic microorganisms (9.30 logCjns \. -V'lK ' were able to reach high count number on refrigerated bovine adipose tissue. Thei e .iv levels of FFA observed, 34 and 26 pmoles of FFA /gram of lipid, matched with the
i f l p 8t nPsychrotrophic counts.

iQ c®ase of 1.35 pmoles/g/day of FFA was calculated by regression analysis. There was 
leVê  significant increase in the FFA levels for samples with no apparent microbial

l (°.7 pmoles/g/day).
¡v obtained allow us to conclude that in refrigerated bovine adipose tissue the
iv growth mostly contributed to the hydrolysis of lipids, specially after reaching
N a t s .

V
'% SO N  OF ORGANIC ACIDS FOR CLOSTRIDIUM BOTULINUM CONTROL IN AN UNCURED TURKEY PRODUCT. 

V MILLER, JEFFREY E. CALL, and RICHARD C. WHITING
% ,  Eastern Regional Research Center, 600 E. Mermaid Lane, Philadelphia, PA 19118 USA

K

^ c e rn s  have led consumers toward purchasing nitrite-free and low salt meat and poultry products. Lacking these barriers to 
&rowth of bacterial pathogens such products carry heightened public health risks, especially if temperature abused. To 
^is threat 5 organic acid salts were evaluated as potential antibotulinal agents. Ground turkey breast was formulated with
^ C l, 0.3% sodium pyrophosphate, 0,2 or 6 % organic acid salts and 10% ice, then mixed. The pH level was adjusted to

».
1Ve hundred spores/g of a 6  strain proteolytic Clostridium botulinum mix were added to the product, which was vacuum 
^  in high oxygen barrier material. Packages containing 10g of product were heated in 80°C. water for 20 min, cooled, and 

' ^  for 0-18d at 28°C. Samples without acid were positive in 2d. With 2% acid neurotoxin was detected by mouse bioassay
’ ’̂ )6d for pyruvate, lactate, acetate, citrate, and propionate, respectively. With 6 % acid, neurotoxin was detected at 9d with

Ik^ and >  18d for the remaining compounds. Antibotulinal efficacies of these weak acids varied directly with their dissociation 
. ls (pKg) This study reveals that a variety of organic acid salts possess activity that can be used alone or possibly in 

)V0(] l‘°n to enhance food safety.



CHILLING AND TRANSPORT OF PORK ERrP.C. MOERMAN ■
TOO Nutrition and Food Research, Department Netherlands Centre for Meat Technology, P.O. Box 360, 37 ,
ZEIST, THE NETHERLANDS

ept.

tSean

TO provide consumers with meat in a good hygienic condition both temperature and distribution time had .“Sîl

be reduced. For prevention of the growth of micro-organisms the surface temperature is far more impof
than the deep leg temperature. w
It has been shown in previous investigations that transport of pig carcasses /fy)
with a low surface temperature, but with an internal temperature above + 7°C, has no adverse effect 
hygienic condition of the meat. Therefor this kind of transport is allowed in the Netherlands for the s, 
market. The objective of this study was to develop a monitoring system to guarantee that chilling and lc#ti
transport has been carried out correctly.
The monitoring system was based on the experience with the transport of partly chilled pork from about ̂  
25 slaughterhouses to meat cutting and packaging plants. y
It appeared that temperature measurements in some well defined sites give a good insight in the

- 1 '

performance of the chilling procedure in the slaughter- house.
It is concluded that shipping of meat before the deep leg temperature has reached + 7“C gives no k  
additional risks for the hygienic condition of the meat. This makes it possible to reduce the distn 
time considerably and debone the carcasses at the cutting plant the day after slauhtering. However 
results only can be obtained if chilling procedures and chilling equip- 
ment of slaughterhouses and refrigerated vehicles fulfil special requirements.

>
IDENTIFICATION OF SOME LACTIC ACID BACTERIA FROM C 0 2 PACKED MEAT BY 23S R EN A -TA R G ET*^ 
OLIGO NUCLEOTIDES PROBES ^
H. NISSEN and R. DAINTY
MATFORSK, Norwegian Food Research Institute, Oslovn. 1, 1430 As, Norway K

V
AStorage of raw, cured or fermented meat and meat products in atmospheres of C 02, COJO2 or hi vacuum packs leads to 2 ^ 

dominated to a greater or lesser extent by lactic acid bacteria (LAB). To evaluate the relative importance of different LAB "T  i
' pAi*.

1 the »ill,
•¡a

and/or fermentation processes and to determine the microbial consequences of changes in product formulation, processing f 
etc., it is important to have rapid, reliable, easy to perform identification tests. Present tests are often difficult to interpret 
changes in medium composition and/or growth conditions giving equivocal results. As an alternative we have evaluated t ^
RNA-targeted oligo nucleotide probes labelled with 32P, using a colony hybridization technique.

Of 96 LAB strains isolated from C 0 2 packed pork 25 hybridized with the probe for L. sake, 17 with the probe for L. cur\ Ss

with the probe for L. pentosus/plantarum. With a few exceptions the identities coincided with these obtained from tests of 1
. —  ,  ............  . . nffl1morphology/Gram reaction, the ability to grow on acetate agar and to produce C 0 2 from glucose and NH3 from arginine. 0 fr \

52 strains 25 were shown by the same tests to be Leuconostoc spp, the remainder being unidentified.

Results from the identification of the LAB with the oligo probes were available within 4 days and the availability of probes 
other common meat LAB will make this assay an easy and reliable, if somewhat more expensive, way to classify LAB spe*1* 
bacteria. Preliminary work shows that commercial fluorescein labelled probes can reduce detection time to 2 days as well ® 
more user friendly.

"t.
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m°nas  G R O W T H  AS IN FL U E N C E D  BY A U T O C LA V IN G  O F  S T E R IL E  B E E F  E X T R A C T

0 01 ®E r T W O O D  O CK ER M A N  and  J IN  GAB K IM
ePt. of . .Anim al S cience, T he O hio S tate  U niversity , C olum bus, OH 43210 U.S.A. and the O hio A gricultural
eSearcKn and D evelopm ent Center, W ooster, OH 44691 U.S.A.

had' ACT: N on-au toclaved  sterile  b ee f ex tract (SBE) m edium  and autoclaved  sterile  b ee f  ex tract (SBEA)
o r t f S i

' ven 
i'vN) 

l^coSehe
aid

lc»ted

%

Were prepared  and inoculated  w ith Ps. fluo rescens  and these sam ples w ere a lso  com pared to controls 
e not inoculated  w ith Ps. fluo rescens. T he  Pseudom onas count, pH , g lucose and to tal volatile  nitrogen 

Were m easured at 0, 6 , 12, 24, and 48 hours o f  incubation. In uninoculated  m edia all variables except 
w ere very stab le  and no m icroorgan ism s w ere  detec ted  during the incubation  tim e. T he resu lts

that autoclaving caused  an increase  in the pH , g lucose  and TVN  values. T here  w as a significant
xPl  I,, 6 ° E P seudom onas  num bers due to  auto c lav ing  w hen n on -au to clav ed  and  au to c lav ed  m edia w ere 

i1[|!i'‘re<i a< 0  to 12 hours. S ignificant d ifference  in pH was a lso  observed at 24 to  48 hours. G lucose and

«lu,
Jk.

C0 P** SBE
c

show ed sign ifican t d ifferences at 0  to 24 hours. P seudom onas w as significantly  correlated  w ith pH 
lc°se  in both SBE and SBEA . A significant correlation  was a lso  observed betw een Pseudom onas  and

4^1
O F  PR E V IO U S  B A C T E R IA L  G R O W T H  ON T H E  B IO C H E M IC A L  AND M IC R O B IO L O G IC A L

> T 1ES O F  B EE F E X T R A C T  M ED IU M  
8£rT w o o d  O C K ER M A N  and  J IN  GAB K IM

w. of
V i, A n' mal Science’ T he ° h i 0  S tate  U niversity ’ C olum bus, OH 43210 U .S.A . and the O hio  A gricultural

p V |s C T ' U ninocu laIed  S terile b ee f  ex trac t (SBE) and p rev iously  in ocu la ted  w ith  "norm al flora" and 
' i4 l i sVed b ee f  ex tract m edia <IBE) w ere PrePared  and then in ocu la ted  w ith  Ps. flu o re sc e n s  and these  

the»{, 'Vere a lso  com Pared to con tro ls that w ere not inocu la ted  w ith Ps. flu o rescen s . T he Pseudom onas  
t. g lucose and total volatile  nitrogen (TVN) w ere m easured during 48 hours o f  incubation at 25 °C. In 
^ l'0t inocu lated  w ith  Pseudom onas  the variables w ere stab le  and no m icroorganism s w ere found. IBE 

- V  *CSS ®'ucose tl>an ^ BE resu lting  from  the p revious inoculation  w ith  "norm al flora". But in both

and D evelopm ent Center, W ooster, OH 44691 U.S.A.

° 0 fT t |"OCUlated Wlth ^  f l uorescens  a norm al shaped grow th curve for Pseudom onas was obtained. G lucose 
i t d s ig n lf lc a n t|y ( p < 0  °5 )  a fte r  24 hours due to  P seudom onas  g row th. P seudom onas  a lso  caused  a 

*nt increase  (P<0.05) o f  pH and TVN  values a fte r  12 and 24 hours o f  incubation . T here w as a
1 (P<0.001) correlation  betw een Pseudom onas  num bers and pH  o r  g lucose.



LA C TIC  A C ID  AND N IS IN  EFFECT ON BEEF SPOILAGE BACTERIA ATTACHMENT

H. W. OCKERMAN, AN. SCI. DEPT., OSU, 2029 FYFFE ROAD, COLUMBUS, OHIO 43210, USA
i t: Me,

H. R. RODRIGUEZ AND N. A. PENSEL, INSTITUTO de TECNOLOGIA de CARNES CICV-INTA, C.C. 77, * * pa< 

MORON, BUENOS AIRES, ARGENTINA.

An experimental model involving the use of sterile beef longissimus dorsi (LD) muscle' ̂ ) 
lactic acid, 103 IU/ml nisin or a combination of 500 IU/ml nisin plus 1% lactic acid a*1 ^  ̂  

attachment medium was utilized. LD was immersed in the different antimicrobial agents icht( 

then placed in contact with approximately lxlO7 CFU/ml of Pseudomonas fluore g ^

Lactobacillus casei. Brochothrix thermosphacta or Escherichia coli at room temperat ̂

attachment was checked up to 120 min. and the organisms were enumerated. Lactic acid ,

to have a strong inhibitory effect on the attachment of P̂ _ fluorescens but did not e* ^10
marked reduction of the attachment of EL. coli; nonetheless, it was the most effe

treatment for EL. coli. Lactic acid did not show any effect against L̂ . casei. Nisin V-

to be effective in preventing the attachment of L̂ . casei but did not have an effect
A *  i

> ifi,
fluorescens or EL coli. The combination of lactic acid-nisin reduced the attachment kng

fluorescens; however, its effect was not as marked as 2% lactic acid.

ATTACHMENT OF SPOILAGE BACTERIA TO BEEF MUSCLE TISSUE

H. W. OCKERMAN, AN. SCI. DEPT., OSU, 2029 FYFFE ROAD, COLUMBUS, OHIO 43210, USA

H. R. RODRIGUEZ AND N. A. PENSEL, INSTITUTO de TECNOLOGIA de CARNES CICV-INTA, C.C. 77, 'jw 

MORON, BUENOS AIRES, ARGENTINA.

Sterile beef longissimus dorsi muscle was exposed to a liquid attachment medium conta^ ̂  

approximately lxlO7 CFU/ml of

Pseudomonas fluorescens, Lactobacillus casei, Brochothrix )̂. j

thermosphacta or Escherichia coli at room temperature and adherence was monitored at 0/

60, 90 and 120 min by enumerating the microorganisms firmly attached. There ^

differences in the attachment of P. fluorescens, E. coli and L. Casei at 0 min. Thete £ ^
J S t i

no differences in the percentage of attachment, calculated considering iu° 

concentration, between P̂ _ fluorescens and L̂ . casei for every attachment time tested* 

data suggest that fluorescens was the most readily attached and L_j_ casei was the

c A tihattachment. SEM studies at 120 minutes of attachment time showed well-defined atta^

fibrils. The importance of preventing or blocking bacterial adherence become evident

the spoilage bacteria tested in these experiments were greatly attached to the muscle s1&
at "zero" min.



°F THE ADDITION OF ACETILATED MONOGLYCERIDE ON THE MICROFLORA, WEIGHT LOSSES AND 
fiLOOM OF VACUUM PACKAGED BEEF

1̂ . p &t technology Centre - ITAL, Caixa Postal 139, Campinas, Sao Paulo, Brazil
uldade de Engenharia de Alimentos - UNICAMP, Caixa Postal 6181, Campinas, Sao Paulo, Brazil

j?Q) r(*er to establish the effects of the addition of acetilated monoglyceride 2% w/w, Dermatex Food Grade 
ft^ °n *he microflora, weight losses and color bloom of vacuum packaged beef, eighty four cuts of Longissimus 

ap ^ -8) were packed in 2 - commercially coextruded films with or without DFG (42 cuts of each). Packages 
tt-S ̂  °re<̂ 0 - 2°C for 60 days. Microbial surface counts (25 cm2) were carried out for aerobic mesophilic,

S I T * ’ *act*c ac*d bacteria. ¡¡ .¿h eA m o A p ha c ta , C .peA.^^Unge.n6, S .a u A eu A and V. z v itzA o c .o tit ic .a . every 12 
Heat 0ne^ a investigation was tested in 25 g. Samples were weighted before and after storage period once

^  Pieces were dried. Color bloom was visually evaluated on a lean surface after exposure to cold airS 2o |
min* No differences (p > 0.05) were detected among treatments on the mean counts of spoilage andT$nio

of 
th

<»i>a miCr°organisms. The highest count was 6.92 logCFU/cm2 for lactic acid bacteria on the
2 tilV tn°*lW£ai leased up to the 24 day; after this period a decrease in counts was observed.

^  &nd Y 'tn tM -o c o L itL e .a . were absent in all samples; C.peA^AA.nge.n& counts were < 2 logCFU/cm2 and
^  Was not detected after 24 days of storage. Weight losses increased with storage time and at the end
. 4~6%. differences (p > 0.05) were observed among treatments, however numerical values were

- 0 thoSe treatments using DFG. A slight decrease in pH was observed during storage time, but no
- 0 long ̂ differences were detected. Also the average values for color bloom did not show significant diferences

gen,, ea*ments. The results showed that .DFG had no effect on the microbial counts, pH decline or color
ra«on .

, < w  s t a n c e  o f  t w o  s t r e p t o c o c c i  is o l a t e d  f r o m  t h e  c o r e  o f  c o o k e d  m e a t  p r o d u c t s  m a d e  o f
; . h , r , l v  g r o u n d  p o r k-t AU

S , Hem °f Food Technology, M eat Section, University of Helsinki, Viikki E-building, 00710 HELSINKI, Finland
he

:rm aitlves»i& ^eath of two streptococci strains isolated from the core of cooked m eat products made of coarsely ground pork was Sited a •^). Urmg heating at 72°C and during the heat treatment used for the heat processing of cooked sausages (diameter 75 

the r
°°th h

0 / Cat treatnient tests were made in APT-broth and in coarsely ground cured pork.

"'hich
tim b e r of colony forming units (cfu) of the strains decreased in APT-broth more steeply than in coarsely ground cured

the decrease was about 1 log unit over 15 min. When heated in APT-broth according to the heating process used for
jK w .. Sâ es thermal death began steeply at 60°C (strain 3b 1) and at 65°C (strain 7b 1) diminishing when the maximum 
r% d  0 '2°C had been attained. Strain 3b 1 did not survive after the heating process in APT-broth. When heated in coarsely

 ̂ ^ 'b r0m °  according to the heating process for cooking sausages the thermal death process happened more slowly than in 
cfti number decreasing by 3 (strain 3b 1) and 2 (strain 7b 1) log units during the heating process. When the heat

cOoitetj C° ° 'ed coarsely ground cured porks were stored for 4 weeks at 4°C the cfu number rose by a maximum of 1 log unit. 
01631 products lactic acid bacteria appear which survive the cooking process. However, these bacteria probably do not 

Spoilage problem  because their cfu num ber decreases some log units during cooking and rises only a  little during
'“lute



Bacterial adhesion t.n rooked sausages: development of a model experimental system 

\J.-P. G. PIETTE and 2J.-Y. POSTEC 

1 Agriculture Canada, Food Research and Development Centre, 3600 Casavant Boulevard West, St. Hyacinthe-

SL

K

Quebec, Canada J2S 8E3 .., „ .
2 Institut des Sciences et Techniques des Aliments de Bordeaux, Université Bordeaux I,
33405 Talence, France

Avenue des F a c u l té *iystr ,

A study was undertaken to determine the events leading to the contamination and colonization of c° ° ^ l ritobf 
sausages by bacteria prior to packaging. In a first phase, a model system was developed to study baa ol( 
adhesion to processed collagen casings. Square pieces (ca. 1 cm ) of the casings were introduced int ^
specially designed flow chamber and exposed for 20 min to concentrated suspensions (ca. 10 CFU.mL ; n 
K ■ - ........... -- The flow chamber was then rinsed under control'«B r o c h o t h r i x  t h e r m o s p h a c t a  and of 

conditions
L a c t o b a c i l l u s  sp.

so thatTacteria in contact with the casing surface were submitted to a constant shear stres ciSs
0.05 N.m~z. The remaining (adherent) bacteria were stained with basic fuchsin and subsequently obse
and enumerated under light microscopy.

Typically, B r o c h o t h r i x  t h e r m o s p h a c t a  cells adhered to casings in large numbers (ca. 105 CFU.cm ), 31%
Jr  . . .  aau .-i t ____ _____1 1 _____rnllnlnrn\ anrl mnHo nf fenyU'reqardless of the casing composition (100% collagen or collagen-sorbitol-cellulose) and mode of 
(30 min in water or 5 min in a 10% NaCl solution; room temperature). During the same time, the

• ■" adhered in lower numbers (ca. 10* CFU.cm'2). This was shown to be due to a lowerL a c t o b a c i l l u s  sp.
¡edimentation rate of the L a c t o b a c i l l u s  sp. rather than to a difference in adhesive properties between <
two organisms. In all cases, about 10% of the cells which reached the_ casing surface remained adhe re ^ t
after'rinsing! There'waf no’preiFerentiai'location for the adhesion of both ¿rganisms and adhesion 
affected by the presence of NaCl (100 mM) in the adhesion medium. This study illustrates that the m ^ 
system developed is indeed convenient to study bacterial adhesion to cooked sausages. ^

k:

K

Antibacterial effectiveness of a pediocin AcH-based biopreservative against spoilage and
bacteria from vacuum packaged refrigerated meat.
Bibek Ray and R. A. Field
Department of Animal Science, University of Wyoming, Laramie, WY 82071

55*

Refrigeration in combination with vacuum packaging has been a popular means of extending shelf-life of unpd*
processed meat products. However, good manufacturing practices, vacuum packaging and refrigeration at low temperatures t  
selective growth advantages to some spoilage and pathogenic bacteria that were not of major problems in products stored i
overcome these problems use of a suitable preservative has been advocated.

Among the bacteriocins of lactic acid bacteria, pediocin AcH from Pediococcus acidilactici H, beside nisin, has bee«djL 
studied for its physical and chemical characteristics, stability, toxicity and antigenic properties and mode of bactericidal ac J  
be produced in large quantities in media containing food-grade ingredients. The trait is plasmid encoded, the gene 
nucleotide bases and codes for a 62 amino acid prepediocin molecules which is not bacteriocidal. Following translation Wl
undergoes an
a 44 amino acid molecule.

ses ana coaes ror a oz amino aciu inuiwu.w ^  ouvu-ttvA-iuai. i uuuwing ■ uj.
enzymatic posttranslation modification that removes an 18 amino acid leader segment from the NH2-terminal

The 44 amino acid molecule of molecular weight 4,628 Dal is pediocin AcH and has bacteriocidal property against 
and pathogenic bacteria that can grow in vacuum packaged unprocessed and processed meat. By some combination aana patnogenic oaciena mai can grow in vacuum whiuuibuuu -  r a
based biopreservative has been prepared that is bacteriocidal to both gram-positive and gram-negative spoilage and pathoge h  
that can reduce the shelf-life and safety o f vacuum packaged refrigerated meat products.
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^ÖGHTER HYGIENE MONITORED BY CARCASS BACTERIAL CONDITION

^ R odriguez and j. a . LASTA
'*t° de Tecnología de Carnes CICV-INTA C.C.lie.

u l t^ H
77 1708 Morón, Buenos Aires, Argentina,

COnaition o£ meat and meat related surfaces is of prime interest to all the meat 
Association of meat with food-borne diseases and the need of increasing meat 

l£e have suggested monitoring microbial carcass condition. Sampling techniques forIteWobi-,- L  ‘ “l o g i c a l
of b°»s
ed aP p l.

studies must be accurate and precise to make valid microbiological com- 
°f either processes along the slaughterline or abattoirs. Several techniques have
ed to evaluate carcass contamination. However, due to an uneven distribution of 
scterial contamination it seems to be appropriate to consider sampling area size as 

act°r in determining carcass bacterial status.
Ved«y

8l9n'COr ln determining carcass bacterial status. The aims of this paper are to discuss 
illcance of sampling size, in relation with beef carcass contamination and abattoir 

hj t Condition, and the feasibility of using a precise, rapid, safe,
I® c chnlque that consider the whole carcass area, studies on 613 beef carcasses have 

en „ “hducted at Argentine abattoirs evaluated

and inexpensive sam-
Studies on 613

as having different visual hygiene condi- 
a-j ¡*8 ata gathered showed that no differences were found on carcasses from different abat- 
° 611 analyzing small sampling areas. Differentiation pf carcasses from abattoirs close

in g m p •s

ent ‘*1.

were attained by using a polyurethane sponge to sample the whole carcass 
Kota ls samPlin9 technique should allow QC people and meat inspectors to establish 
'^ 9 lo9ical guidelines on beef carcasses, to monitor processes and to control manufac- 

Practices. It would allow also to compare abattoirs, which might be important in 
domestic and international meat trade. In addition, "

T his

of — «.coi-xv, emu iiiLcuidnonai meat trade. in addition, the sponge technique might 
K y  ̂  tOQl f°r ecological studies during carcass chilling - and carcass fabrication, 

meat safeness and consumer confidence on meat products should be increased anytime

&
slaughter process might be strictly controlled.

PROCESSES TO INHIBIT Clostridium botulinum TOXINE production in

es1).
“»t,

at room temperature 

Rodríguez, j . a . l a s t a, c . a .
“to

\
MARGARIA, M. M. GALLINGER and C. ARTUSO

\

A BEEF PRODUCT

to

de Tecnología de Carnes CICV-INTA, C.C. 77 1708 Morón, Buenos \ires, Argentina, 

process involving curing, cooking, vacuum-packaging and gamma irradiation was ap-
H  s 0 beef Pro^uct stored at 28°C to prevent C. botulinun toxine prodüqtion. Beef fore 

ainples were cured by pumping and inmersion (7.7% NaCl and 0.064% NaNOz)\samples were 
erf 0 an internal temperature of 75°C during 20 min in brine (5% of NaCl "and 0.064%

challenged with a composite of three different strains of type A c. botulinum in
 ̂ ^6rent levels: 2.0 x 103 spores/g and 2.0 x 10s spores/g. Samples were vacuum-packed 

ifferent plastic containers composed by (from outside to inside): A) EVA- 
\  ilene“EVA"SARAN_EVA an,i B) NYLON-adhesive-SARAN-adhesive-LDLP. Finally, samples were 
fand irradiated to a 7.5 and 15 kGy and stored at 28°c. They were weekly monitored to 

L ^ cT  SW°llen packages or anY other organoleptic change. Inoculated samples were monthly 
t0 check for cel1 viability and toxine formation. In addition, non inoculated

^  Were prepared and monthly analyzed to check their microbiological condition, lipid
* aw' clorures, residual N02 and, organoleptic characteristics. Samples subjected
*t|) sPore inoculation and 15 kGy irradiation did not show toxine production up to 2 
y St°rage' at 28°c' for the two analyzed packages. while, viable cells (unable to 
i, ^ toxine) were detected. Low TBA numbers, off-flavors, and no differences in tender- 

re found on non-inoculated samples for both irradiation doses. Based on the ex- 
'Vu* data a Process involving curing, cooking and irradiation might be safe to prevent

iniim toxine formation in beef inoculated with 103 spores/g.



EFFECT OF USING SORBIC ACID ON THE SHELF LIFE OF CHILLED TURKEY HEAT. 

M.SERDAROSLU, S.O.TÖMEK and A.BULGAY

Ege University, Food Engineering Department, Bornova, Izmir, Turkiye
’'Part

Spoilage due to growth of bacteria during the storage in strech film packaged turkey meat in
Iberia

i/PSiti
container is a concern of the industry. The inhibition of the aerobic psychrotroph microorganisms 1,1 ,tlv

p la t
economic importance by extending the shelf life. 1
In this study, the effects of sorbic acid on inhibiting microbial growth and on lipid oxidation 1" 

film packaged turkey breast and thigh were investigated. For this purpose 16 of turkey were slau!
h n

thigh and breast meats were deboned and dipt in a 0,5% sorbic acid solution and then packaged witn ot
j-/^ppr

film in plastic con* . Control and sorbic acid treated samples were stored in a refrigerator at
■a b0

10 days. Total vi. . ie count and TBA values were determined at the beginning and at the end of the sto r3t

10 days.
As a result, it was observed that treatment with 0,5* sorbic acid solution slows down the microbial 

The TBA values slightly increase on all samples during storage.

S c
S f c

«H,'Per

MICROBIOLOGICAL STABILITY OF VACUUM-PACKED POULTRY LIVER PATE
N.F.A. SILVEIRA, E.T.F. SILVEIRA, M.K. BARBIERI, I. SHIROSE, V.C.A. JUNQUEIRA and M.T.E.I" It,
Meat Technology Centre - ITAL, Caixa Postal 139, Campinas, Sao Paulo, Brazil

The present investigation was undertaken to determine the effect of 2% sodium lactate, 1,2% propy)e'
and 1,2% glycerol on the microbiological stability of vacuum-packed poultry liver pate stored at 7UC <1'Vt|
weeks. The physical and sensory characteristics were also evaluated during storage time. j.

Microbiological results showed the effectiveness of propylene glycol and glycerol in retarding grow*11
acid bacteria and psychotropic aerobic and anaerobic bacterias, kept within the initial level of count5

CFU/g. The inhibitory effect of lactate was more pronunced only for lactic acid bacteria, keeping i*s
the level of 102 CFU/g. Results suggest that the humectants evaluated had a inhibitoty effect on the A  0r*
the tested bacterias by lowering the aw from 0,96 to 0,94.

Objective measurements of color for the treatments studied revealed that the lightness increased sJg(
with the storage time while redness decreased and yellowness did not change markedly. The sensory *!

tf* ^results indicate that storage time did not affect significantly the taste and overall acceptability for «*• ^ ̂  
but off-flavour developed significantly for the products containing the humectants tested after 28



AL DESTRUCTION OF LISTERIA MONOCYTOGENES IN MEAT PRODUCTS
'• SOFos,

lrTlents of Animal
G.R. SCHMIDT, N. BOONMASIRI and L. YEN

Sciences and Food Science and Human Nutrition, Colorado State University, Ft. Collins, CO 80523 USA

1 plt^n'Q ij j0
nocytogenes is a human and animal pathogen which has caused some recent foodborne infection outbreaks fatal to 

; haftls*tive jnd- .lviduals. The organism is found widely in nature and in meat plant environments contaminating meat products. Thus, 
authorities, food microbiologists, meat processors, health professionals and consumers are concerned about the fatem ^  the

0r8anism
^ ,Br‘to a ,ion

in meat products and its potential to result in food safety concerns. In addition to being able to proliferate at

th sia'> othe,
temperatures and in vacuum packages, L. monocytogenes has been presented as more resistant to thermal destruction

♦ »Neri
r vegetative cells. This heat resistance is usually higher in the presence of curing ingredients and following product 

m8- Since 1,4k ------ there 15 a  tendency in recent years to develop meat products low in fat and high in moisture, studies in our
Wf! "'Story ha^  ave examined thermal destruction of L. monocytogenes in ground pork formulated with variable levels of fat, water 
1 ai-ien, meat lngredients- In°culated ground pork of the appropriate formulation was cooked in small (140 g) glass jars to various

ntperatures in heated water baths. The rates of heating were recorded and surviving organisms were detected and 
ated after thermal processing. The results indicated that even though variable fat and moisture levels affected heating 

'0  constant final temperatures resulted in similar extents of destruction of L. monocytogenes cells among various 
:ions. Although curing ingredients reduced the extent of thermal destruction of L. monocytogenes, their effect was 

'ounced at temperatures below 65°C. Cooking uncured or cured ground pork of variable fat and moisture levels to 
of 63°C and higher resulted in reduction of L. monocytogenes cells by more than 6-7 log/g of meat.

«H,

°"hulati, 
'  "'»ni
Vt;ätures

K cl .  15 QUALITY OF FROZEN BEEF IMPORTED IN SENEGAL
S6yDi

r, ~ technical collaboration : A.L. KONE and A.N.BA

6lVf
A

T,,ACt 

nt< K j,

Etats des Sciences et Médecine Vétérinaires (EISMV) - BP 5077 - Dakar (Sénégal)

°USt 1986, senegalese business men are regularly importing frozen beef from the E.E.C. Canada and

ts 4 ^  *n doubt of the true origin and conditions of preservation of this meat, Dakar Port veterinary

jf f ^as imposed its bacteriological examination. In order to assess their hygienic quality, 400 samples 
> r°*en

jAt Packed beef have been examined by our laboratory, using french official method. The counts carried
j  "'e .

y II derobic plate, fecal coliform, anaerobic sulphite reducing organisms, staphylococcus aureus.

, A s
h i

were also searched. The following results have be obtained : 

Ples (58.75 p.100) are SATISFACTORY

Ples (33.00 p.100) « 

ples (08.25 p.100) "

ACCEPTABLE

UNACCEPTABLE

ey of
l,0n8. bad

the unacceptable samples revealed that storage conditions were faulty (defreezing-freezing 

storage temperatures).

r °ze n  b e e f h a v e  in  th e  w h o le ,  a  good  h y g ie n ic  q u a l i t y .



HURDLE TECHNOLOGY APPLIED TO THE PRODUCTION OF CANNED POULTRY LIVER PATE 
E.T.F. SILVEIRA, D.C.P. JARDIM, N.F.A. SILVEIRA, M.K. BARBIERI, H.K. AR1MA and I. SHIROSE
Meat Technology Centre - ITAL, Caixa Postal 139, Campinas, Sao Paulo, Brazil

of;
ABSTRACT: Processing conditions to reach a minimum heat treatment for canned poultry liver pate (83* ̂ Sau 
format) were optimized. Poultry liver, pork back fat, milk, egg, wheat flour and cognac with or *lytMio
additions of various combinations of the humectants sodium lactate (1 to 3%), propylene glycol (0,5 to 3%).
(0,5 to 3%) and glucono-delta-lactone (0,2 to 0,5%) were used to formulate the pates, that were prepare11̂  
tested within one week. Products were evaluated for proximate composition, sensory quality and microbi ^
characteristics.

Preliminary trials revealed that the preserving effect of humectants tested was best maintain̂  ̂  
control of the water activity of the product through regulation of added water or the use of glucono ‘SOl;
-lactone. in  <j

Preference tests results showed that the pate processed with sodium lactate, propylene glycol, ci
and glucono-delta-lactone at levels of 2%, 0,8%, 0,8% and 0,3% was the most prefered among the tr 
investigated. Water activity (aw) and pH values of the selected product varied from 0,91 to 0,92 and 6,17 
respectively and Fo-value of 0,73 was enough to inhibity Xhe C lo& V u.dM m  ¿pox.oge.M A PA 3679 inoculated 
of 102 spores per gramma.

On the basis of the results obtained, it can be drawn that the hurdles investigated (Fo, 
and Eh) leads to quality improvement of canned poultry liver pate.

N .
N '
%
V

EXTENSION OF POULTRY SHELF-LIFE BY AQUEOUS CHLORINE AND ORGANIC ACIDS 

N. N. TERRA, R. V. MELLO
Department of Technology and Food Science, University of Santa Maria, 97050 

ta Maria, RS, Brasil

sac;,1*'" 
* s,

S i
A h1 '

Freshly processed poultry carcasses were dipped into chlorine solution (5 ^
ppm), association of ascorbic acid 1 7 «, and lactic acid lV« and distilled water* 
storage temperature was +52C. Changes in aerobic plate counts, conforms and „ f v  
chrotrophic bacterias were monitored. The association of acids treatment Pr°v 
ded an effective inhibitory system against the poultry spoilage organisms. j, 
shelf life of the association acids samples was extend 6 days over the contro 
distilled water.
The treatments did not affect the organoleptic quality of the samples.

3



0 F  b a c il l u s  c e r e u s  in  s o m e  s e l e c t e d  m e a t  p r o d u c t s•Ein
lu. s y° u s s e f , a l i  l o t f i , s h a w k a t  f a t h i , g a l a l  a l i

ersity, Faculty of Veterinary Medicine, Dpt of Food Hyg. ASSIUT, Egypte

u°f2 2 0 ra83*^ sail ran<̂ om samPles ° f  some selected meat products (70 samples from manufactured raw minced meat and 50 samples from 
ŷ jiiĵ ti ^e’ Ûncheon and basterma) were collected from different shops and supermakets, Assiut city, Upper Egypt and subjected for 

i), ? ^  isolation of Bacillus cereus.

°f B. cereus count was 2.2 x IO5 , 7.8 x IO5, 5.8 x IO5 and 3.8 x IO5 per gram of examined raw minced meat, sausage,
 ̂basterma respectively.

tai^
°n° * KM UCed at PH 9  and PH 6.7 increased by 44.23 % & 80.77 %, 10.71 % & 28.57 <Elated fr¿52 0, °m manufactured raw minced meat, sausage,, luncheon and basterma respectively ; while TNase was produced at pH 9 oLt * 0 and 1 \ a atre*’ 14  ™ strains isolated from manufactured raw minced meat and sausage respectively.
7 $

, 4.17 % & 66.67 % and 35.71 % & 50 % of

0, 8*

!4p,
a«t,
• n .

%
bEHavi

V- MATOS,

OR OF FRESH SAUSAGES CONTAINING LAMB OR GOAT MEAT

F. TELLES, Z. GUEDES and M. VASCONCELOS
'««to
' “« t a u

de Tecnología de Alimentos, Universidade Federal do Ceará, Caixa Postal 12168,
za, Ceará, Brasil

N v to
Y red for 30 days was conducted. Meats were used to formulate sausages containingD i) J-s _• Pork fat (16% and 27%) and two sodium nitrite concentrations ( 0 ppm and 100
^  hr ̂ 6s stuffed into natural casings and packaged into nylon/polyethylene film with ' 'o

eValuate the bacterial content of fresh sausages manufactured with lamb or goat

f t
cm Bg) or without vacuum were stored at 5 °C. Mesophiles, psycrophiles, coliforms,

bacteria from genus Salmonella, Clostridium and Yersinia were searched for on ahd
t s . „ s 
Vi V

l n<a. °n the sausages with 0, 15 and 30 days storage.
Seated initial levels of mesophilic bacteria of about 104 CFU/g in lamb and goat

MPN/g coliforms in goat raw meat. After 15 days storage sausages packaged 
5 . lo2CUUln increased mesophiles, coliforms and S. aureus bacteria to levels of 105
^3o  ̂^pN/g and 102 UFC/g, respectively, and psycrophiles to 106 to 107 UFC/g.
* ̂  9o Storage without vacuum lamb sausages presented obnoxious odours and faded col 
Hio. at sausages reached levels of about 107 UFC/g, 102 MPN/g, 107 UFC/g and 10^ UFC/g°Phil e

5 % ^ ^  s' coliforms, psycrophiles and S. aureus, respectively.
t ̂ /g Vacuum packaging kept levels of bacteria in both lamb and goat sausages around 

^  MPN/g, 105 UFC/g and 10 UFC/g for mesophiles, coliforms, psycrophiles and S. 
f^^eCtively, to the end of the 30 days storage period.

c°ntent seemed not to affect the growth of bacteria in this study. Although no 
^  °m the genus Salmonella, Clostridium or Yersinia were found in this experiment 

l *:e ( lo o  ppm) did not inhibit S. aureus growth in lamb or goat sausages.





^ËÎÜCE O F  S T A R T F R  n II .TURKS O N  T H E  V O L A T TI ,F. C O N T E N T  A N D  AROMA OF PHY
% 4 S £ ,

Ekt>
a,ion

'A gUÉ J.L ., M O N TE L  C .,T A L O N  R „ M O N T E IL  P.
Recherches sur la  V iande, L aborato ire  F laveur, IN R A  T heix , 63122 - C E Y R A T , F rance.

Purpose o f  this w ork w as to study the im pact o f  starter cultures on  the p roduction  o f  flavour com pounds in
U s a g e s .
^  ^ e  effect o f six s tarter cultures corresponding to  d ifferent com binations o f  lactic acid  b ac ten a  (L a c to b a c illu s

L ,I ° • P ed io co ccu s a c id ila c tic i 725, P e d io c o c c u s  p e n to sa c e u s  716) and  d ifferen t S ta p h y lo c o cc u s  species
phyl°coccus carnosus 8 3 3 , Staphylococcus w arneri 8 6 3 , Staphylococcus saprophyticus M 3 1 )  strains w ere tested  

a total nuumber o f  30 dry sausages w ithout spices.
At Ote end of ripening, volatile  com ponents from  the sausages w ere extracted  by  a  dynam ic headspace  m ethod 
nt'fied by gas liquid chrom atography-m ass spectrom etry.

f Type ° f  starter and  especia lly  the type o f  Staphylococcus  species w ere p roved  to  have m ajor effec t on  the level 
ePe C° mPounc*s ®  the dry  sausages. S ensory  analysis show ed th a t the bu tte r odour o f  the sausages w as largely 

n(ie«t on the catabolism  o f  carbohydrates, and  that curing and  rancid  odours w ere correlated  w ith  typical
N oum , o t hpids oxydation.

This s
FrE

s study has show n th at sausage flavour is h ighly  m odified  by  m icrobial com binations.
SCî 0
d M̂e MEat species on proteolysis during dry sausage fermentationiYEp

Ch S ‘ 0TLES‘ a n d  L - CAR0N
_ Center for Nutrition, Animal Production and Meat Technology, University of GENT,

°ECD Research Fellow

1 « Coî Sls during fermentation and drying of dry sausage seems to involve the collaborative 
K , Se^ v e  action of both muscle and bacteria proteases. Muscle proteinases of the 
6t>tiijasn D type, are mainly active during fermentation, whereas both bacterial and muscle
l f£,

am

are maimy active uumiy j-ci"icm-awr.«.., ------------
,n ’ are mainly active during drying ( Verplaetse et al, this conference ). Eventual 

>ain 6S -*-n meat species proteinase activity may exist analogous to differences in the 
system observed by Ouali & Talmant ( Meat Science,28, 331, 1990 ). Such 

1Sa9es°eS Should then be reflected in different patterns of proteolysis in fermented 
lo foj ' PrePared from different meat species but using the same inoculum. Sausage batters 

l°1‘k standard formulation without lard ) were prepared consecutively from frozen horse, 
£er teef- using a 3d. old sausage mix ( 1% ) as starter. Sausages ( 90mm, ca. 1 Kg ) 

l£ PH, la6nte<S and dried up to 21 days after filling. Samples were taken for determination 
abl>6PsinCtat<2' my°sin and actin ( SDS-PAGE ), free and peptide bound a-NHs-N, ammonia and 
°til E httivity o, l, 2, 3, 7, 14 and 21 days after filling. The results indicate that 
^  Kg ana end°peptidase activity is equivalent to 400, 249 and 243 mmoles of released N 
"^»t, . horse, beef and pork sausages respectively. In horse sausages, and to a less 

beef sausages higher amounts total free and peptide bound a-NH2-N are produced 
r ProPortions of peptides, more actin and myosin degradation and higher cathepsin 

^  hhan in pork sausages. Differences are apparent, mainly during the fermentation 
0 differences were observed in rate of pH drop and amounts of latate produced

h\0<  ° : iymay
'-nu.cta were O D se rv ea in race ui pn -- - ~ -----  *•

slightly. Such differences in pattern of proteolysis, independent of bacterial 
contribute extensively to flavour development.



EFFECT OF THE ADDITION OF THE ASPARTYL PROTEINASE FROM A sperg illus oryzae ON DRY
SAUSAGE PROTEOLYSIS DURING RIPENING

0

K i

O. DIAZ, M. FERNANDEZ, G.D. GARCIA DE FERNANDO, L. DE LA HOZ and J.A. ORDONEZ bail
Departamento de Nutrición y Bromatología n i  (Higiene y Tecnología de los Alimentos), Facultad de Veterinaria, Universidad 
28040 Madrid (Spain).

Proteolysis is a phenomenon leading to the release of small molecular weight compounds, which are precursors of, or directly 0 

in, the final flavour of dry fermented sausages. The present work is an attempt to enhance the proteolytic activity during r ip ^ h  
sausages by using the aspartyl proteinase (AP) from Aspergillus oryzae. j l S  ^

Three batches of dry fermented sausage ("salchichón") were made using the common industrial method and adding no f  y 
(control, C), 800 (PI) or 4500 (P2) enzyme units of AP. One unit represented the amount of enzyme that produced an increase of 1 ^  
absorbance at 440 nm per hour, using azocasein (Sigma) as substrate (0.8% in TRIS buffer 0.2M, pH 6.5). Ripening was carried 
days, controlling the temperature, the relative humidity and the air flow in a laboratory ripening cabinet L ^

Microbial, pH and moisture changes showed a similar pattern in all batches, and also similar to that observed in convert 
fermented sausages. However, water activity (Aw) was similar in C and PI batches, while Aw of P2 batch was lower throgh0*1 

probably due to the accumulation of proteolysis products. All nitrogen fractions, i.e. water soluble (WSN), non protein 
phosphotungstic acid soluble (PTN), 5% sulfosalicylic acid soluble (SSN) and total volatile basic (TVBN) nitrogens were much 1

n ^ i *chproteinase added batches than those in the control. At the end of the ripening, the values (g nitrogen/100 g dry matter) reached i*1" 
batch for the above mentioned fractions were 1.26,0.48,0.33, 0.23 and 0.12, respectively. The same nitrogen fractions reached,in ̂ J Urils 
the control batch, values about 150, 300, 250, 350 and 200% for the PI batch and 250, 350, 300, 600 and 250% for the P2 batch. M 

At the end of ripening, sausages were organoleptically judged by a 20 members panel. The added proteinase amounts and ̂ 1  %  j 
ripening conditions used in this work produced an excessive proteolysis which led to a remarkable softening in the proteinase add^

“ciiThis effect was in accordance with the nitrogen fraction increases observed throghout the ripening process.
'^ 1

Ici
THE INFLUENCE OF NITRITE ON THE FORMATION OF BIOGENIC AMINES IN DRY SAUSAGES
S. EEROLA, R. MAUALA, P. HILL
National Veterinary Institute, Departement of Chemistry, Helsinki, Finland.

! *lfe

Dry sausages were manufactured in the pilot plant with three different levels of nitrite (1 = 50mg/kg NaN0 2 , 2 = 120mg/kg' ! f̂jr ; 
3 = 200 mg/kg NaN0 2 ). The fermentation was performed with five commercial starter cultures : Backtoferment 62, Duplif' ' ^ i ,  
Pentoferment 85, Condi-Rasant 820/10 and Flora-Cam SL. Amines, nitrite, nitrate, pH,
during ripening of sausages. Nitrite eliminated during fermetnation process. After 49 days of fermentation the nitrate coned1

!, aw and microbiological counts **ti

/Sx.less than lOmg/kg in all samples. The amines of different nitrite levels were compared to each other by calculating biogenic ^ 
(=BAI) for each sausages. Addition of nitrite had no effect on amine formation when fermentation was performei 
cultures than Pentoferment 85. With this starter culture the lowest BAI was achieved as 200 mg/kg NaNC>2 was added. ■ N



3 BACTERIA ISOLATED FROM DANISH CURING BRINES IN A STERILE MEAT MODEL SYSTEM.

:oi4n.

^ & Andersen, H.A.
and Food Sciences, The Royal Veterinary and Agricultural University, Thorvaldsensvej 40, DK-1871 Frederiksberg,of bail

ly f t  Vibrio proteolyticus (168), Halomonas elongata (16) and Staphylococcus carnosus (65) isolated from danish curing brines 
¿n'r‘:r  CXaniined in a sterile meat model system by monitoring pH, nitrite and nitrate changes, by head space gaschromatography

semiqualitative sensory analyses by smell. The effect of disrupted bacteria was examined as well. Microbiology was
o r  y standard plate counts.
1 «\

% meat cuts were injected with brine containing bacteria, disrupted bacteria or control. The meat cuts were subsequently
ed and stored at 20’C for 14 days.They were sampled 2, 6 , 8 , 10 and 14 days after production. Smell analyses were carried outenP'j S s.

on1

( i  a* ^  and reduced nitrate, while there was no effects from 16 and 65. No effects of the bacteria on pH could be observed.TtfPI showed that 168 produced 2 peaks after 6  days, while there was no effects of 16 and 65. The smell analyses showed that 
teristic smell called cheesy, but it was not possible to smell difference between 16 and 65 and their controls, respectively. 

‘Showed that 16 and 65 did not grow in the meat, but remained at approx. 10^ cfu/g, while 168 died out after 8 days. This 
changes in nitrite, nitrate and HSGC which became significant after 6  days. Injection of disrupted bacteria did not produce 

yflf ^  ^  was therefore probably entering a state of dormancy after 8 days.
k
f V ^ d e d  that 168 was able to induce effects in a sterile meat model system, but whether these effects had a positive influence

is still not known.flavour i;

V CHARACTERIZATION OF LACTOBACILLI FROM DRY FERMENTED SAUSAGES 

GARRIGA, T. AYMERICH and J.M. MONFORT.

^echnology Center. Granja Camps i Arraet s/n. 17121 Monells. SPAIN.

1 Ctii

ejrization of 254 strains isolated from dry fermented sausages from 15 different 

different stages of ripening time is presented, 

identified were L.sake 55%, L.curvatus 26%, L.bavaricus 11% and L. plantarum 8%. The

,/i. a for the identification of isolates to species level were: production of lactic
^ J, V s
f ' Essence of mDpm acid in cell walls, deamination of arginine and fermentation of

/  C  r”eiibiose-
r s
'h'

0lrs L.sake was the main species present followed by L.curvatus. In the rest of 

îj-gttrvatus was the predominant species. In every stage of sampling L. sake was the
•Sf f

requently isolated.

. °n arginine was tested in aerobic and anaerobic cultures and in different media 
V the Production of ammonia and detecting the production of citrulline. In 94% of

ec3 Loth methods agreed. In two L.sake strains arginine catabolism was dependent on 

in two other L.sake strains the deamination of arginine only occurred when oxygen



VICTOR KURI H., EDITH PONCE A., ISABEL GUERRERO L. and FRANCISCO GALLARDO E.

EFFECT OF STARCH ADDITION IN THE QUALITY OF FERMENTED SAUSAGES

tai
Departamento de Biotecnología, Universidad Autónoma Metropol i tana-Iztapal apa, Apartado Postal 55-535» 
Mexico D.F., Mexico.

Fermented, shelf stable meat products, such as salami, represents a safe alternative for protein so01"; 
tropical zones where refrigeration facilities are not easily available. However, because of raw materB̂  
production costs, this type of product in not accesible for low-income populations. ba,

The addition of low cost starch materials to cooked meat products is commonly done in order to decre^hi 
to the producer and the consumer. Although there are many reports in the literature regarding microk’:^ 
chemical changes associated with lactic acid fermented meats, the information about the effect on Pu3, 
fermented meat products extended with starches is very limited. ls

The objective of this work was to study the changes in quality (volatile production, sugars and fat 
in fermented sausages extended with starch, during the fermentation and ripening processes.

Fermented sausages were prepared in a traditional way, imitating Italian salami. Part of the meat w* 
substituted with potato or corn starch up to 4% w/w. Production of short-chain fatty acids and lacta . 
followed during a 30 day ripening period. Other response variables were pH, acidity, colour (by Hunt* h 
and diamine production; this last as an indication of decomposition. LJ M
During the initial fermentation period, the samples did not show significant differences for any of ^ 
variables. However, colour and texture (evaluated by a taste panel) as well as fatty acid production 
significant differences at the end of the ripening process.

It is assumed that during the fermentation period (first 24 hours) the metabolic pathway of lactic 3 
bacteria was not altered by the presence of starch, due to the fact that these microorganisms make ^  
of the sugar added to the meat formulation (sucrose). However, at the end of the ripening period, P ' Z  
due to the presence of moulds, production of lactic acid became of second importance due to the pc0“ 
of some metabolites which produce off-flavours and aromas, as well as colour fading.

Predictive Microbiology: Targeted Control of Fermentation Processes
A. Landvogt and B. Landvogt 6
NORDRECO AB, Box 520, S- 26700 Bjuv, Sweden

In the production o f  dry sausage it is important to adjust the ripening conditions precisely to the selected stade
optimum acidification performance has to be achieved. However, the effect o f ripening parameters are not sui0

■ fknown, and so far is has been impossible to achieve targeted control during the fermentation process. The1* 
concept o f determining the acidification performance o f starter cultures in dry sausage was developed. It is

(ifthe fact, that the chosen experimental conditions correspond largely to the conditions present during dry sausag^ 
thus provide results, that can be applied under practical conditions. The combined influence o f temperature and ^  
as ripening factors on the lag-phase and acidification capacity of different strains o f Lactobacillus and PediocO ^  
stigated. By applying the modified linear Arrhenius model o f Davey on the data it was possible to predict $  
effects o f temperature and w ater activity on the acidification performance and the lag-phase. The model is easy11 

by using linear least squares regression procedure o f nearly every spreadsheet. Therefore the acidification  ̂
during ripening can be predicted and influenced in a targeted way by means o f a simpie mathematical model.



536.
i ^ ara Marchesini, Walter Gaier, and Rod Moreton

Research Centre, Vers-chez-les-Blanc, Lausanne, Switzerland

s°«4

316 ̂ Cterial strains used as starter cultures for fermented meat products are susceptible to 

g(it*°teriophage lysis. The presence of bacteriophages has now been shown in starter cultures 

rob%,Sms®lves as well as in commercially fermented meat products form Germany, Italy and Spain. 
n  lysing strains of L a c t o b a c i l l i , Micrococi and Staphylococci used as starters have been 

and characterised by electron microscopy, microbiological and biochemical techniques. 

at4' ^Bit® the widespread distribution of these phages they do not apparently cause such serious

eins as with fermented milk products -or do they?
^  Shown that a L a c t o b a c i l lu s  p la n ta r u m  strain isolated from a commercial starter culture 

Ür#ly lys°9enic. The phage released was partly characterised and compared to a virulent phage 
u j 1*» the same strain. The virulent phage was isolated during a commercial production of 

of,'t̂ t ea raw sausage. The £act that phages can be isolated from starter cultures and 

ion R e n t i n g  sausages shows, that there is an influence which may explain the poor competivity of 

I 6hny c°mmercial starter strains. The growth of the indigenous flora may mask the action of 

; $  ^  lysis of the starter strains. These circumstances should be taken into consideration when 

p1"4 Sln9 starter cultures.



V,at,o n  o f  h i s t a m in e  in  v a c u u m  p a c k e d  f e r m e n t e d  s a u s a g e s  
^  F- Ba u e r  and g . s e iw a l d

Meat Hygiene, Meat Technology and Food Science, University of Veterinary Medicine, 
^ngasse 11, A -1030 Vienna, Austria

% e

t
4  b,gt1' uUrjri
'¡L  ® fermentation of raw sausages different amounts of histamine are formed due to the age of the raw material and the

f Sence of h- .. .  k  nistidine decarboxylating mi<
A , recluire sliced and vacuum packed fermented sausages. The objective of this study was to investigate, whether histamine 

be f°rmeH .  .u during storage in vacuum package und the causes of its formation. Investigated materials were raw sausagesnente(j
nder different conditions and stored up to 8 weeks in vacuum package - sliced and unsliced - at 5°C or room 

 ̂ . er̂ ture AriH- •#  ' aa 'tionally pH-value was measured and a bacteriological examination was carried out.

microorganisms. The increasing number of self service shops and a changed consumer

°ntent of histamine of vacuum packed fermented sausages did not increase during storage regardless to storage
jw "^attire
.(•¡bd h and tbe initial amount of histamine as long as the w ater/protein ratio remained below 1.3. Differences between sliced . • Ur>sIiCê
' 8 ^  Vacuum packed sausages and non vacuum packed samples could not be obtained. If the water/protein ratio exceeded

ritieiUted sausages ripened for a shorter period) the formation of histamine increased more than sixfold (e.g. from 2 2  mg
Dije dry m atter to 145 mg/kg). Storage of fermented sausages in vacuum package also did not affect the pH-value or;nce lhecj( “ c°unt of microorganisms significantly.

1 ̂  be rttw  °ncluded that only long ripened raw sausages are suitable for vacuum package. Regarding the formation of histamine
SauS;

(F
“ages with a w ater/protein ratio of above 1 .8  cannot be recommended for this kind of storing conditions.

N o ,
op

A "OZlCE B A CO N"-TR AD ITIO N AL FERMENTED MEAT PRODUCT : PROCESSING AND CHARACTERISTICS
I0 v4I\iq"¡¡¡ts " ° V IC .  D. CAVOSKI, P. BOJOVIC, M. PERUNOVIC, D. VELICKOVIC and G. CARAPlC *

CaietinIICUltUre' 11080 BELG RADE -  ZEM UN , Nemanjina 6 , Yugoslavia;
of ^  epartrnent. Institu te  fo r  Food Technology and Biochemistry,

.¿'culture, U 080 BELGRADE
°1310  Cajetina /  Z la tib o r, Yugoslavia 

of
«n.Uritair ^ e ll known fermented meat products o f beef, pork and m u tton  has a long and very rich tra d ition  in the region o f

iV| ■, 9tl<1'tior1a|0r *n Jugoslavia (sou th -w est o f Serbia). Proccesing process is seasonal and lasts fro m  November to  February. Usually, it  
iryj ^aieting».a* activity fo r  farmers households, b u t sometimes it  is also a part o f manufacturing program o f export slaughter-house 

anded S'tUated in a smal* mountain tow n Cajetina. In the  structure o f these high q ua lity  and in Yugoslavia w ide ly  appreciated 

, o 8A c o P»?dUCtS' t ,̂e s'9n ‘f ' cant portion  is taken by "U 2 IC E  BAC O N " (about 25%) w h ich  is the  object o f the present study. 
^  iartij^^ion f  'S processed according to  trad itiona l technology th a t has been used fo r  many decades and passed on from  generation 

, (/a il (can,. 's shelf—stable fermented product is made o f whole, boneless and formed pork sides w ith  skin, including bladebone'  ' Ulago -
Sln9 lasts

scapulae) and t ip  o f breast bone (cartílago xypoidea), b u t w ith o u t head, forequarter hock, hindquarter hock and

about 3%.

Pork • approxim ate|Y f ° ur weeks (7—10 days salting; 21 days drying and smoking) and in tha t period weight loss o r 
£  /  c°rnent S'^ es 's usua lly  from  17—20%. Final product has extraord inary favourable sensory characteristics and optim um  salt

J  

J

$



PEPTIDASIC ACTIVITIES OF STARTER CULTURES
M .C . M ONTEL, R .TA LO N , M . CANTONNET a n d  J .  CAY RO L.
Station de Recherches sur la viande INRA Theix 63122 Saint-Genès Champanelle, France

Un

pip
«tu

During the ripening of sausage the levels of free amino acids increase. Some amino acids have an effect on the A*i 
of meat products by themselves or because they are metabolized into carbonyl compounds. Besides endofe 
peptidasic activities the peptidases from the bacterial starter cultures could be also involved in the production 
acids. This study was undertaken to determine what are the proteolytic system of the species of Lactob 
P ediococcus, S ta p h y lo c o cc u s  used as starter cultures.
Proteolytic and peptidasic activities were measured in resting cells and in supernatant cultures. Specific®] bfaminopeptidases was determined with amino acid naphtylamide or notroanilide derivatives as substrats.
None species tested hydrolysed hemoglobin, casein, bovine albumine. Only L a c to b a c il lu s  p la n ta ru m  sho^kie, activity on azocasein.
Each species was characterized by ary lamidase pattern. P ed io co ccu s p e n to sa ce u s , L  p la n ta ru m  and L a c to b a c i l l i  J were active on a large number of substrates, whereas C a m o b a c te r iu m  p is c íc o la  and S ta p h y lo c o c c u s  c a r i  
S ta p h y lo c o cc u s  x y lo su s , S ta p h y lo c o cc u s  sa p ro p h y tic u s  only hydrolysed a few.
In particular L. s a k e  showed a high activity with hydrophobic amino acid (leucine, alanine or phenylalani»^ 
diaaminomonocarboxylic (Lysine or arginine). Some activities were released in the supernatant by lysis of bactf*Jl
The peptidase activities were more important in lactic acid bacteria than in S ta p h y lo c o cc u s  strains but their. . . .  \feoccurence in the production of amino acids in sausages remains to demonstrate.

%
Allp,

FERMENTATION OF DRY SAUSAGE - THE EFFECT OF ADDED PROTEINASE AND LIPASE FROM LAC-TOP*
H. Næs, B.O. Pedersen, A.L. Hoick, L. Axelsson, V. Holten and H. Blom 
MATFORSK, Norwegian Food Research Institute, Oslovn. 1, 1430 Âs, Norway

*n<

Various groups of microorganisms are used to ferment dry sausage. The lipolytic and proteolytic activity of the involved 
microorganisms contribute to flavour formation. Thus, experiments where proteinase (from Lactobacillus paracasei ssp. pa>

S
’ ll,

NCDO 151) and lipase (from Lactobacillus plantarum MF 32) were added to the sausage mix were performed. Colour dev«1® \
(L*,a*,b*), pH, degradation of water soluble proteins, NPN, individual amino acids and total fatty acid composition were IP' s an

J  ^ "42 days, after which sensory analysis and triangle test were performed. In the triangle t ;auS3^
found significantly different from the control and lipase sausages. With the addition of proteinase, colour developed d iffe r^  ^
compared to control and lipase sausages, although after 42 days all three colour coordinates were equal to those found in ^  ^
and lipase sausages. Proteinase also caused a rapid decrease in pH, down to 4.5 in three days as compared to 4.95 for the ^  \
lipase sausages. NPN showed no differences between the three sausages at anv stage of the fermentation and maturation (Nl 'J ’aCDegradation of water soluble proteins as determined from SDS-PAGE revealed differences when comparing the proteinase & 
with both the control and lipase sausages. Extraction with saline buffers did not disclose any significant differences in the r  
patterns of the three sausages. The amounts of free individual amino acids as quantified in percentage of internal standard, * 
extraction and analysis on HPLC, are of equal quantities, developing at the same rate in all three samples. Fatty acid anaiys'?
large differences. Proteinase and control sausages have the highest quantities of all the fatty acids analyzed, from C-14 to (- 
first 21 days. After 42 days, virtually no differences appeared between the three sausages.
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STAHK!
^ÏCATION OP VOLATILES FROM IT A L IA N  DRIED SALAMI

!P a :
KE AND P.ZEUTHEN

r t » e n t °f Biotechnology, The Technical University of Denmark, block 221, DK-2800 Lyngby

P art an on-going project concerning the development of aroma in fermented sausages

ent types of commercial Italian dried salami were investigated. 
rC* r

, '-ompounds from salami without casing were collected on adsorbent tubes by a flow of
ter j °9en ^nd the adsorbed compounds extracted from the tubes with a minute amount of

Dl.'^ V l ,

V.-Ä‘Sts

ether. The resulting extracts were analyzed by gas chromatography and mass spectrometry.

identified volatiles were classified as either ketones, aldehydes, alcohols or 

^anV of the compounds were common for all the different salamis, some, however, seemed 

sPecifj-C for a particular type. While some of those evidently came from added spices,

ac1
*ay have originated from the action of bacteria or fungi.

and
tP*

ir3s '
c ^ '

1(>0 ]iv Tlc

' AU :
a c t iv it y  o f  m i c r o c o c c a c e a e

M.c. MONTEL AND M. CANTONNET
cherches sur la Viande, INRA Theix, 63122 Saint-Genès-Champanelle, France.

*v°Ur. UpC|Qe are used as starter because of their ability to reduce nitrate, to produce catalase and to contribute to
i , ® 'vities an(j ^tlc activities are often mentioned to play a role in flavour. However few data are available on these

r°tat0ry ̂  most °f the strains studied were not identified. So, fifty two strains of M icro co c ca c e a e  identified in the
. t 6 Screp„-aVe ',een studied for their lipolytic activities.IP'it. er>inr  r  1

^K iSof
Phliag. POr* fet by the most lipolytic strains was measured at 0, 3, 10, 17 and 30 days incubation by titrimetry 

lprn 48h.
$ % * ! y t i c u s  > s .

8 Was done by the method of Kouker and Jeager (1987) using three substrats : tributyrin, triolein and pork

*h6 ':24'
• S q ,

C f0r4 *̂e rne,hod of Flechet and Chilliard (1985).Viable counts were enumerated with Chapman medium incubated

1 ,
opv „ .*U v'1̂5 . R. w a rn e d  and M . v a r io u s , strongly lipolytic on triolein and pork fat, were selected to measure the

ll,CSt s*- Por*c ,at during long incubation period.
all the • ““uwed different patterns in lipolysis of pork fat. The strains of S. sa p ro p h y ticu s  released the fatty acidsPecie.sh^ j j /* 8  all th e  S^ 0 v v e ^  d i

fie .|(; S s  lncubation period. For the strains of S. w a r n e d  , after an increase in free fatty acids (FFA) during the first 
cof" “4ti0[1 lncubation, the FFA stayed at the same level during the 7 following days and rose again until the end of 

y  the sample inoculated with M . various had a level of FFA that dropped after 10 days of incubation.
IlK#
icet1

4A



PROCESSING OF FERMENTED SAUSAGE USING STARTER CULTURES 8t¡u

N. SHARMA and R. MUKHOPADHYAY

National Research Centre on Meat, Indian Veterinary Research Institute, Izatnagar, U.P. India.

In India the meat fermentation technology has not been developed and commercial start ffe 

is not available for the production of fermented sausages. The purpose of the present researc Jl«t 
employ the starter cultures used by the dairy Industry and to study the relative effects of starterJ-f,

1 Plftt
over the natural fermentation for processing of fermented sausages. Three strains of lactic acid t)

namely Lacto bacillus acidophilus, lacto bacillus plantarum and Streptococcus iactis were used, «t 

titrable acid and percent loss of weight were monitored during ripening.

The type of starter culture and duration of fermentation significantly affected the PH' 1)1
wl4h.

acidity and percent loss of weight of sausages during ripening. The control group of sausages

starter showed highest ultimate pH and L. acidophillus showed lowest utilimat pH. Titrable

(Lactic acid) was found highest in the sausages treated with L. plantarum followed by S. iactis.
.................................  r_____ — atl&

phillus and control group. Sausages had lost their weight significantly during fermentation an
tjl®

phase. The lowest weight loss was recorded in control group. Among the starter cultures, I 

weight was highest for the sausages made with L. plantarum and no significant difference 

between the groups containing L. acidophillus and S. Iactis. Treatment with L. plantarum product 

acceptable sausage over the other two starters and natural fermentation.
-IP,

OCHRATOXIN A PRODUCTION IN DRY SAUSAGE BY PENICILLIUM VEHRUCOSUM VAR. CYCLOPIUMSTRA^l 7

M. SKRINJAR and T. HORVAT-SKENDEROVIC 

Faculty of Technology, University of Novi Sad, 21000 Novi Sad and D.D. 29, 24000 Subotlca, Yugoslavia

The objective of present study was to examine the possibility of ochratoxin A (OA) production In .tea sausage' 

sausage, by four P. verrucosum var. cvclooium strains.

%
V

i f c t i l

sausage, Dy mur r .  vciiuwouiii vai. wmtJiuiii ouwiiiq.

Penicillium strains tested were isolated from the air in smoke-house and from the surface of a dry sausage. ^
ŝ >P<

experiments this fungal strains were analyzed on OA production in laboratory conditions growing on ground and
■ -«If. . (ip v

grains at 26 to 28'C for 20 days. In further experiments, the possibility of OA production in dry sausage during tne ntj, 

storage periods by toxigenic P. verrucosum var, cvclopium strains were investigated.-  ■ j ¡r̂
After filling, sausage surface was inoculated with a suspension of fungal conidia (10P/mL). Sausage was dipp® T^

.............................................. ... „ j _________—i ____________k_ u ____ M 0 *  tl„.suspension for 10 to 15 min, and than strained and smoked for 2 to 3 days. Mycotoxicological analysis were dor* dUrj 

and 20th day of the ripening and on the 10th and 15th day of the storage period. Experiments were carried  ̂ ^  

processing plant. All tests were done in triplicates. Determination of OA was performed by using a method accd 

et al. (1978), which was slightly modified.

The results obtained indicated that dry sausage was a good substrate for fungal growth and for toxin produd^ 

fungal strains tested produced OA already after ten days of the ripening (12.0 to 20.0 pg/kg). The highest conce1’ 

(50.0 pg/kg) was found at the end of ripening period synthesized by P. verrucosum var. cyclopium, strain L II 14A



BIOCHEM ICAL CHARACTERISTICS OF DRY SAUSAGES IN RELATION WITH STARTER CULTURES

R. TALON, M.C. MONTEL, J.L. BERDAGUE AND M. CANTONNET
Station de Recherches sur la viande , INRA Theix, 63122 Saint-Genès-Champanelle, France.
Starter cultures are extensively used in the manufacturing of dry sausages. They consiste of lactic acid bacte^s- 
M icro co cca cea e . Their metabolic activities play a role in acidification and could be involved in the flavour l'
products. So it is important to know their effects in the products. ^
Three strains of lactic acid bacteria - L actobacillu s sake, P ed iococcus acidilactici, P ed io co ccu s p e n to sa ce u s- and 
strains of S ta p h y lo c o cc u s  S ta p h y lo c o c c u s  c a m o su s , S ta p h y lo c o c c u s  sa p ro p h y tic u s , S ta p h y lo c o cc u s w a m e r i' 1 
selected for their acidifying properties, peptidasic and lipolytic activities. They were inoculated in sausages mbd'JT 1 
40 days of ripening, in control and inoculated sausages, the following measures were done : pH, D and L 
acetate contents by enzymatic methods, free fatty acids by titrimetry. .L
At the end of ripening, the sausages inoculated with different starter cultures and the control were well discrimi11’ 

biochemical characteristics studied. It appeared that sausages inoculated with L. sa k e  had the higher D lactatec ^  
and the lower pH. these two parameters seemed well correlated. Sausages inoculated with S. saprophytictlSJ  ̂
characterized by a high acetate content. Lipolysis occured in control sausages but was greater in those inocul«*^
S. w a m e r i. ^  t
The effects observed in the sausages were in agreement with the biochemical properties of the starters studied V  5t,

«te
“t i

or

COMPARISON OF THE RATES OF pH REDUCTION AND LACTIC ACID ACCUMULATION DUB11*

GLUCOSE FERMENTATION IN BEEF SAUSAGE
M. J. TSOU, W. C. BRIDGES, Jr., R. L. DICK and J. C. ACTON

Department of Food Science, Clemson University, Clemson, South Carolina, 29634, USA

s f

.  I
The rates of glucose fermentation by P e d ioco ccus  a c id ila c tic i. P ed iococcus oentosac& U*

,ct
Lactobacillus p lan tarum  were studied in ground beef mixes at temperatures from 24.3 to *

J
using general chemical reaction kinetics. Fresh ground beef sausage mixes containing " 

agents, seasonings, salt and 1 .0 % glucose were inoculated with one of the respective 

cultures, stuffed into casings and then placed at one of five temperatures for fermen' i«f
Fermentation measures of pH reduction (hydrogen ion concentration) and lactic acid accuifluQ}
(g/ 1 0 0  g mix) at each temperature were generally found to fit first order reaction rates f° r 

of the bacterial species during their active growth phase. Arrhenius plots of the two fe r r n o ^  

measures did not agree when resulting activation energies were compared. Activation 

determined from pH reduction were 2.4 to 4.3 times higher than the activation energies dete" 

by lactic acid accumulation. These results indicated that the buffering capacity of ^  

proteins and other sarcoplasm ic substances for hydrogen ions is an important variah1® 

measuring the extent of fermentation through pH reduction.

8
 

*



^?N0US *^0 BACTERIAL PROTEOLYSIS IN DRY SAUSAGE FERMENTATION 
:Seat. S. GERARD, ELKE BUYS and D. DEMEYER
‘̂iuo, Center for Nutrition, Animal Production and Meat Technology, University of GENT, 

Ter Beke NV, Waarschoot, Belgium
to Co^

tefî Saĝ  entrations up to 20% of total N ( TN ) have been reported repeatedly for dry 
jfOrVirjg ' Production of NPN takes place during the fermentation period, whereas in the

»3 ^eriod there is a shift in NPN composition from peptide N to amino acid and ammonia N 
ld̂ r°Pe nucleotide to nucleoside N. Proteases comprise two groups called proteinases or 

and peptidases or exopeptidases. The former seem to be active mainly in the^ P tid a s e s  
,6r> tatl0n Period, the latter in the drying period. In dry sausage, both may be of

J **8 t rj*t;
ana

and/or endogenous origin. Using antibiotics and specific protease inhibitors ita i
to evaluate the relative importance of bacteria and muscle enzymes in both 
and proteinase activity. Sausages were prepared using backslopping as starter.

»(¡*Pho-t6 W;*-thout an added antibiotic - antimycotic cocktail ( streptomycin, penicillin G and 
•̂cin ). The cocktail was used with and without glucono - delta - lactone ( GDL ),

1 3 the
and specific protease inhibitors pepstatin and leupeptin were used with GDL. After

21 days of ripening, meat proteins were analysed by semi-quantitative SDS-PAGE and 
’ acetate, ammonia, free and peptide bound a - NH2 - N determined. Results show that, 

^ b iô eSence of GDL, myosin degradation is inhibited ( ca. 80% ) by pepstatin but not by 
Total NPN production is inhibited by antibiotics and GDL ( ca. 60% ) and by 

. with GDL ( ca. 70% ). Both, antibiotics and pepstatin, shift NPN composition to
ntij
%

Pep t
H 0 t; id e s

i c s .
the

s m
I a tt<

less free a-NH2-N and less ammonia, but the effect is more pronounced with 
Results are consistent with a collaborative and consecutive rôle of muscle 
and bacterial enzymes in proteolysis, the former preparing peptide substrates
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«Y0( M,C CATALYSIS OF MICROSOMAL LIPID PEROXIDATION BY ACTIVATED-METMb. DETECTION

^ B IN -D E R IV E D  RADICALS BY ESR SPECTROSCOPY. 
‘ T°N, Ph. GATELLIER & M. RENERRE

Recherches su r la Viande, INRA, Theix, 63122 St-Genès-Champanelle

'final lipid
^ Peroxidation and myoglobin oxidation are closely coupled in beef meat but the basis of these relationships are always largely 

loj, ^ITllc system(s) and “activated-metmyoglobin” leading to free-radical chain reaction, are involved in lipid peroxidation and
Pmerttof\ynF ;wuh m raw meat

0fthi;experiment was to study the non-enzymic catalysis of microsomal lipid peroxidation by “activated-metmyoglobin”. obovinP_  , ..^vine
^Pgar

Muscles (longissimus lumborum and psoas major) different from the viewpoint of colour stability, microsomes v
^  Hultin, 1982) and oxymyoglobin, purified on a Mono-Q column (Gatellier et al., in press), was obin. A * - transformed in

Initialf F lnterac^on H2 0 2  with metmyoglobin, to obtain “activated-metmyoglobin”, non-enzymic lipid peroxidation of 
ptiojj ̂  t'°n ^ ar>ner and Harel, 1985) was followed by the determination of TBA-reactive substances (Sunderman et al., 1985). 
rded at ^0S^°bin-derived radicals was recorded by optical and electron spin resonance spectroscopy (Davies, 1990). ESR spectra were 
*s $1̂  m temPerature using a Brucker ER 200D after mixing of metmyoglobin, H202 and the spin-trap DMPO.
>r Ssc] non' enzymic lipid peroxidation followed during 24 h was much more prononced with microsomes extracted from psoas 
5°S°Iha] fr 'Ĉ  'S more color-labile. By optical spectroscopy, it was noted that myoglobin (IV) species may be formed. The addition of 

fw. °n to oúxture H202-metmyoglobin gave rise to a competition between the spin-trap and membranal phospholipidss free.radicáis. ^dlS sPec*es leading to a decay of ESR signal. The protein-derived radical may be responsible for initiating membranal lipid 
nin Muscle.

‘on

^ °P  INTRAMUSCULAR l ip id s  d u r in g  p r o c e s s in g  o f  d r y -c u r e d  h a m  
B(JS

aILHON, g . GANDEMER and G.MONIN
echerches sur la Viande, INRA, Theix, 63122 Ceyrat, France

file
V cy. h t3tlVe 31111 clualitative evolutions of intramuscular lipids were studied during the processing of “french 

e hams Th1 aetemil ' 6 amounts m d  the fatty acid composition of glycerides, polar lipids and free fatty acids (FFA)ned in -

to.,ces.
« 3 0 the B ic ep s  fe m o r is  muscle at different times in the course of processing. Thirty fresh hams were

symetric hams were processed, and groups of 10 were taken at 2,6, and 9 months after the beginning

6 Pro,

u ,
This

>Cessi

lp°iysis occurred and continued during the whole processing time, as shown by the increase (+ 80 <
'VSSlng eg °men°n seemed t0 affect chiefly the polar lipids, since this fraction decreased dramatically (- 70 %) 
did g COntrast’ the amounts of glycerides, which represented 86-88 %  of the intramuscular lipids in the

not chan
fto sio

ige significantly. This indicated that glycerides were little hydrolyzed.
^  fat(y 8niflcant change was found in the composition of any fraction. This observation indicated that 

actds underwent little oxidation.



A B I^sTHE EFFECT OF DIETARY a-TOCOPHEROL AND SUNFLOWER OIL ON THE OXIDATIVE STAB 

CHICKEN TISSUES.

S. Brandon *1 , P.A. Morrissey1 and D.J. Buckley2 . 
Departments of Nutrition1 and Food Technology2 , 
University College Cork.

‘̂ r

The effects of feeding fresh or heated sunflower oil on the a-tocopherol status and on the l ^  
stability of chicken muscle and organ tissues were investigated. (A .
Chicks were fed fresh or heated sunflower oil (140°C x 24 h; 54 meq peroxide oxygen/kg > bitSPICKS Wfcjr« IfciU Iitföll UI Mcaicu V , 0_n ,Un 0*
basal levels of 30 mg of a-tocopheryl acetate/kg feed or supplemented levels of 200 mg/kg *  a.
week period. . . l!w .
The consumption of heated sunflower oil resulted in significant reductions in a-tocophe ° lc 
dark and white broiler muscle and in heart, lung, liver and brain. Heated sunflower on 
increased rates of oxidation in all the tissues studied. .(¡vW

However, overall dietary a-tocopheryl acetate supplementation had a significant prote
against peroxidation in these tissues. »ut

wf

*1«U]

SPANISH D R Y -C U R ED  HAM  : PH Y SIC A L  AND P H Y S IC O C H E M IC A L  STUDY

A. D. C A M P O -F E R N A N D E Z , J . A. P E R E Z -A L V A R E Z , M . E . SA Y A S-B A R B E R A , M . J  
C A T A L A

’S|CA

D epartam ento  de T ecnolog ía  de A lim entos. 
46022 V alencia Spain

U niversidad  P o litécn ica  de V alencia . C am ino 0

A B ST R A C T
S
*Cia

4 « aT he Spanish  p rocessed  m eat industry  trad itio n a lly  m ade D ry -C ured  p roducts  like A 
Salchichón but the m ost im portant o f these type o f  p roducts is the D ry-C ured Ham. The 
the h igh est consum ption  of th is p ro d u ct in the w orld . In 1991 the S pan ish  p rocessed  f  I S
173,000 Tm . . i T  T ^The aim of th is w ork is the study of physical and physicochem ical param eters in />e0Jutj[>16
stage. T he study w as m ade w ith 6  fem ale ham s. The zone under study were delim ited  betwe ^
part o f the fem ur bone and the perpend icu lar zone at th a t bone. T he m uscles under study

,1«y *  "u
were : S e m i m e m b r a n o s u s ,  S e m i t e n d i n o s u s  and B ic e p s  fe m o r is .  The sam ples w ere ^ [ '» 5 *  
after the beg inning  o f  the p ro cess. T he p hysica l param ete rs  under study  w ere C IE  L 4 U 
n itrosation  ( n itro sation  index ), p igm ent d isco louration  ( red colour s tab ility  ), and the P is,i'»c0cl. 
param eters w ere w ate r ac tiv ity , pH , fat, salt co n cen tra tio n , resid ua l n itrite  level, and 
S e m i m e m b r a n o s u s  -m uscle show ed d iffe ren t behavior in all param eters except in pH and

nO|S J ,  °ch 
1 reT ^ tk  
sel?*] V¡S1 ,„ni$ i foi,level W ater ac tiv ity , m oisture  and salt concen tration  show ed a g rad ien t betw een  all muse .  . 

regression  analysis  w ere m ade fo r L*, a*, b*. L* w as re la ted  to w ater activ ity  and n > °Jf “ 
corre la tion  coe ffic ien t o f  0 .823 , a* w as rela ted  to residua l n itrite  level and red  co lou r si ( 
correlation  coeffic ien t o f 0 .907, b* w as related  to red co lou r stab ility  and w ater activ ity  wit» 
coefficient o f 0.890



ADDITIVES OH MUTAGEN FORMATION DURING FRYING OF GROUND BEEFsome pood
N' A vr• PEARSON and J.I. GRAY

Food Science and Human Nutrition, Michigan State University, East Lansing, 

n 48824 USA

s ^own
meat
of

earlier that several of the synthetic antioxidants (BHA, PG and TBHQ) 

mutagen formation, apparently by blocking free radical pathways. Not all

«iff,
mh ta g e n synthesis, however, is due to the free radical pathway. Thus, we have

re¡r l0n dut i
food additives to ground beef and determined their effects on mutagen

f i v e,
t i 'S n

lng frying. Mutagenicity was assessed using the Ames Test. The food

‘ »Ut,

V,

u t i l
^hd

ized included bisulfite, nitrite, pyrophosphate, citrate, ascorbic acid,

f o i l

liquid smoke. All of the food additives studied inhibited formation of the 

lri Variable amounts at different concentrations, except for pyrophosphate at 

ineffective. Bisulfite at lOppm was the most effective blocker of mutagens
was
°wed

fat) ln order by liquid smoke (lOOppm), ascorbic acid (lOOppm), vitamin E (10%
' *Utr

fo n (lOppm) and citric acid (lOOppm). Results suggest that blocking of meat
' ^ t i o

i t . r e a c t

k
ivPc. -ion products. Another explanation could be the effect of the differents in

9es abilizing the sugars in meat to prevent free radical formation during the

d,, f tbe browning reaction.
*

D Ph y s i c o c h e m i c a l  s t u d y  o f  Sp a n i s h  " s a l c h i c h ó n  " d u r i n g  r i p e n i n g

* » 0 . J .  A. PE R E Z -A L V A R E Z , M . E . SAY AS-BARBERA, M . J . P A G A N -M O R E N O , 
C O PEZ, A B A L L E S T E R , V. A RA ND A-CATALA

«ciament0 de t .1 SPAIN Cno^°gía de A lim entos. U niversidad Politécnica de V alencia. Cam ino de V era 14 46022
| ‘ *C, '
1 - •
)0 Th ' ar lhan “ *S a Spanish dry ferm ented sausage that has a sim ilar processing to Salami. In Spain is
« » « S  a>  of ,,C horizo of nL this work Mth , ^ y s ic a l  and u ►eT lerS ^ " S I ant  ̂ Ph.y»iwuuuciiiCon 0f $5 and Cllichbn" sam ples. T he " Salchichón " sam ples w ere filled  w ith artific ia l casings with
if*

but now has a significative increase in production, 
w ork is to study  the d iffe ren ces o f  d iam ete r in raw  ferm en ted  sausage  in the 

4 C * 6 7 ' Land P ^ys*cochem ical param eters during the “ S alchichón “ p rocess. T he study was
‘P Co]] oo a tl, sam ples. in e  oaicm cnon  sam ples w ere u n c u  wini a iiu ic ia i casings wiui
ySjcai ected at . ^  rum, the w eights o f  “ Salchichón “ sam ples w ere 500 g approxim ately. The sausage 
^ o c ^ ^ m e t e r / ferent tim es : at m ixing tim e, and 0, 1, 2, 4. 11, 18, 25, 30 days after stuffing. The 

lerhical n U,lcier study were : C IE  L *a*b*, p igm ent d isco lou ration , p igm ent n itro sation , and the 
rtf Vi. a°id ram eters w ere : w ater activ ity , m oisture, pH , n itrite  residual level, sa lt concen tration , I  f lshallv ,,percem.i-’j  -'UnH ' die Sam lf *  onl“a t no si; ; fnPlea darkened, L* vs p rocess tim e shows no corre la tion , b* decrease during stuffing 
t * ^actic a !tlca tive d ifferences betw een the d ifferen t d iam eters. For the o ther param eters underacid Percent and pH show  no significative d ifferences betw een d iam eters.



HEME PIGMENTS EVOLUTION DURING RIPENING OF DRY CURED IBERIAN HAM 
C. GARCIA, J .J . CORDOBA, M .A. ASENSIO, E. BERMUDEZ, T. ANTEQUERA and J . VENTANAS
Higiene y Tecnología de los Alimentos. Facultad de Veterinaria. 10071 Cáceres. Spain.

In the elaboration of dry cured ham, nitrate and nitrite are generally applied to the surface of the thighs obtaining a stable r ^ l  
time is necessary to allow these salts to reach deep muscles. However, the high content of both inter- and intramuscular c 
down the diffusion process. Knowing the rates of nitrate and nitrite diffusion and myoglobin nitrosylation would be » 
suggesting any change to the processing of dry cured ham
The aim of the present work was to analyze the evolution of heme pigments during ripening of Iberian ham, and its 
conditions of processing. .
Twenty five thighs from pure Iberian and 25 from IberianxDuroc (75/25) pigs were rubbed with a mixture of salts contal 
nitrite. Then, they were processed at environmental conditions, following the traditional method for 18 months. Sampling 

» at both superficial (semimembranosus) and deep {biceps femoris) levels. Moisture, lipid- c

ire»'n }

at different stages of processing £ w»t

and nitrite content, and pH were determined. Total heme pigments, nitrosyl and metmyoglobin were quantified after extra«  ̂v ,
and acetone/water (40/10).
According to the levels of nitrate and nitrite found in deep muscles, curing salts diffuse faster in Iberian thighs probably ** I 
weight. In spite of that a relatively high content of nitrate and nitrite was reached in both muscles on the 15th day of sal° 1
formation of nitrosylmyoglobin was found even after 75 days of processing. This could be due to the unfavourable pH ;

fug"
, of'

temperature (5°C) for the transformation of nitrite in nitric oxide. However, when the temperature rises a ^
nitrosylmyoglobin was observed, reaching in less than 100 days a level of myoglobin nitrosylation of about a 7Q% 1 . 
Therefore, from the point of view of the colour, there is no reason to extend the maturation process for more than 9-10111 

that the temperature of maturation be of 20-30°C.

%
'A
«»

FACTORS AFFECTING PROTEIN AND LIPID EXTRACT ABILITY IN MEAT PRODUCTS
<lç

C. GARCIA, J.J. CORDOBA, M.A ASENSIO, L. MARTIN, A. FALLOLA' and T. A N T E Q l^ '4
Higiene y Tecnología de los Alimentos. Facultad de Veterinaria. 10071 Cáceres. Spain. 
‘Servicio de Investigación Agraria. Badajoz. Spain.

A

In a  study o f  the evo lu tion  o f  d ifferen t com ponents o f  d ry  cured  ham s d uring  ripen ing  an  unexpected  <e ^r> * <
extractab ility  in p ro te in  and lipids w as observed . T he  m ain facto rs related  w ith  this a re  the presence  o f sil V 0|0[
the time of processing. To evaluate the possible influence of these factors, 75 L o g iss im u s  dors i  
simulating the first stages (salting and postsalting) of dry cured ham processing.
Moisture, NaCl, lipid and Non Protein Nitrogen (NPN) content, and the amount of protein soluble in . <)|'e
+  1.1M  IK buffer w ere  determ ined . T he pellet obtained in the ex traction  o f  so luble p ro teins WaS y
hematoxilin-eosin and observed by light microscopy. . A u ,
Data obtained confirms the decrease in the extractability of both proteins and lipids during ripening- 
amount of fat extracted after 60 days at refrigeration temperatures reached the initial levels. Ny0|
No correlation between salt content and reduction of extractability was found. However, the time o f f
the amount of protein extracted are correlated (-0.91).



op Ra r e  a n d  m e d i u m  r o a s t e d  n o r m a l  a n d  d f d  b e e f

n’ B* blender, F. Bu£ar

Ljubljana, BF, Jamnikarjeva 101, 61000 Ljubljana, Slovenia

4 ,

of ~ ~ vli~ ou ~ w  ana meaxum v i • = oo~u; roa
C*lr°n>ODiOUn^ ®ulls after aging (10 days at 2°C) was investigated with instrumental (Minolta i * „ ®r ’ apparatus) and sensory methods, before and after oxygenation (at -5°C,

rare (T-= 50°C) and medium (T-= 65°C) roasted m. longissimus dorsi (LD) of normal and

'

4-tireN

and area of oxygenated layer 

'n*tion

and pH of meat were also measured.

vaju ^-values of rare and medium roasted normal and DFD meat always increase (p<0,001). 
I noreS Por c°f°u r of rare roasted normal and DFD samples increase (p<0,01). Only 

raal beef shows optimal oxygenated bright red colour.
*nci .

■'|a*tlCes a^ ea oxygenated layer in roasted DFD meat is brigher than in roasted normal meat 
H vi0norma  ̂ n°n s ignif icant). FOP-values at roasted DFD meat are significantly (p<0,001) lower 

A U L/6 c\ meat- This results for DFD samples are probably consequence of the relation 11 whii ‘ch inhibits myoglobine dénaturation.

(cP

% °Nsi
lMTy

Hips ^
BETWEEN l i p i d  o x i d a t i o n , a n t i o x i d a n t  e n z y m e  a c t i v i t i e s  a n d  c o l o u r

H i , IN Ravv'•Ur1ER b e e f  m e a t  d u r i n g  s t o r a g e

k :

ANTON, FATIMA CHRAITI & M. RENERRE
erd.es sur la Viande, Theix, 63122 St-Genès-Champaneile

H e d ftatbeefnli  ̂ MluXid muscles exhibit a wide range of colour stabilities, the mechanisms involved are not yet well determined.
„ °f ex n> *n re âtion with lipid oxidation, is one of the main factor responsible of these oxidative processes.

QndpS0(̂  Cnt Was t0 appreciate with two bovine muscles different from the viewpoint of colour stability {M. longissimus 
n '  Carri ^ 0r •*’ relationships between lipid oxidation and haeminic pigment oxidation. In addition, the antioxidant enzyme 

Hi* ̂  °Ut during meat storage.
,d f, l°r|Htrv 0  °n ^^reboard trays and overwrapped with PVC meat grade film. Reflectance spectra were obtained by 

Col<. Uf Co°rdinates were calculated from the spectra in the L*a*b* system and metmyoglobin content was r
“ subst»„ y ° n da^s 3» 7,10, 13 storage. During the same time, lipid oxidation was followed by the determination ofCi've ̂

(Sunderman et al., 1985).
'ely. dase> SOD anHaescribed <U1Q cata*ase activities were measured spectrophotometrically, on days 0  and 8 storage, by using the techniques 

c°nside ^ ^ 8ergaad and Thode Jensen (1982), Marklund and Marklund (1974) and Aebi (1974).
 ̂ it ^ L t tyy0 °d’ ^ d  whatever the examinated muscle, concentration of TB A-RS and metmyoglobin accumulation were

°*idaH ketWeen days 1 and 13 . After a storage of 13 days, it was shown that psoas major muscle displayed a greater 
Q°n and v

JOfE .
i rof. ‘u*(i wan m<U1tloxi(jajii more color labile than longissimus lumborum muscle; the two phenomena were highly correlated. Although

ttr a sk>rae Zyme activ‘hes between days 0  and 8 storage was not significant, there were some significant differences betweenof g days.



HOW TO PREPARE LIPOSOMES TO STUDY OXIDATION OF MUSCLE PHOSPHOLIPIDS ?
C. GENOT, B. METRO, M. VIAU, A. MEYNIER, G. GANDEMER
Laboratoire d’Etude des Interactions des Molécules Alimentaires, INRA, B.P.527, 44026 NANTES Cédex 03, France

U

Phospholipids are the major substrate for lipid oxidation in meat and meat products. To study phospholipid oxidati0 

attractive model systems. In reason of the high content in long chain polyunsaturated fatty acids (PUFA) of muscle P*1 

methods used to prepare the liposomes as well as the experimental conditions must be controled to avoid lipid degradation- 
Three methods (vortexing, sonication, and extrusion) were used to prepare liposomes made of phospholipids extractea
(Longissimus dorsi) dispersed in degazed cacodylate buffer (0.05M, pH=5.8, NaCl 0.05M). They were compared &If ^
degradation which was checked by determination of PUFA proportions, relative proportions of phospholipid classes- ^  ^  
conjugated dienes after liposome preparation and after 7-14 days of storage in the dark at 4°C. Other parameters as lipid >’ ^
for preparation and physical stability of liposome were also evaluated.
In all cases, degradations of lipids just after liposomes preparation and after 7 days of storage were very low. The lovv6S l4-
measured by TBA value and conjugated dienes, was observed for vortexed liposomes and the highest for sonicated lip° s01

, loss^ Í Si,.
was not totaly deoxygenated ; extruded and degazed sonicated liposomes had intermediate oxydation level. No 1 
observed. . ^
In conclusion, it appears that vortexing, extrusion or sonication do not induce sensible degradation of muscle phosphoW ^
conditions are carrefully controled. The liposomes can be used few days after preparation. Other criteria as structure o f l i /

the ^stability and easiness of preparation have to be taken into account to choose the preparation mode. However, in 
oxidation, the influence of preparation technique and consequent structure of liposomes should be reexamined. 
CONSERVATION OF MEAT SAMPLES FOR PHYSICAL ANALYSIS

S. GIGLI, F. nAPULII'ANU, A. CARRE CTA, S. FAILLA, M. HOKETTI, and U. CENNa MO

Istituto Sperlmentale per la Zootecnia, Via Salaria, 31 - 00ul6 Monterotondo Scalo - ROMA, ItaW

To analyze immediatly meat samples from carcass dissection of trial animals is difficult
ff- 0

problems: the fast transport of samples, the need to analyze together more samples for difficu it  r
standardisation. Nevertheless we can storage samples only if there aren't significant dif«r1

cnF
value of collected parameters, during conservation. The aim of this work is to estimate the 

physical characteristics due to the conservation.

12 Friesian young bulls slaughtered at about ¿50 kg. From rig!1*The trial was carried out on

stored into fridge cell for 7 days at 2°C were dissected 3 muscles (Longissimus dorsi, rOt
Gluteobiceps). From each muscle were taken six slices for physical determinations of: pH and '■

, j:
b” , C, H illuminant L with MACBETH 1400) on raw meat, water holding capacity and tenderness

Shear with lnstron 1011) on raw and cooked meat. One slice was analized immediately

(control), while the otners were stored in plastic film (2, into fridge to 4“C) or in vacuum P 

freezer to -2a°C); and at defined distance from dissection: a) at 4 and 10 days these fresh; b1 

months those freezed were analyzed.

In this note we report only data on Longissimus dorsi muscle. Essentially the conservation 3 

raw meat tor freezed samples, the water holding capacity (l,2y% vs 2,/8%J and colour, in pa’’ 

(34,b vs 38,2) and the Saturation (26,8 vs 22,4).
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^  BIXXD PLAaiA ACIDIFICATION CN HAEI« PIOtNT NITRC6AriCN AM) CURED COLOUR DEVELCTMtNT IN PLAEWV (2L /LIVEX/.

’ Z-LUJA. and A.MAJEllEKA-KAWINSKA

^ of Food Technology of Animal Origin,Agricultural University, 50-375 Wroclaw,Poland.

j  fctpi '̂eCtive of study was to determine the curing efficiency of pig blood plasma acidified to pH=6.3 by 10% solutions of: lactic, 

°fl’ i Sod- ,acetic formic and hydrochloric acids.Plasma was cured at 4-5°C for 1 hour using NaM) and the molar proportions of ascorbic acid:J ^ditrite • hon,- 2pb<W ‘ nemine was 9:3:1.Cured plasma sanples were thereafter destabilized according to the Polish Patent No. 148961 and the resul-
^  '“as ̂ teurized at 80° C for 30 min.

fr0! ̂  thg " tained thermally denaturated plasma gsl /livex/ the degree of the haems pigment conversion to the nitroscpigjTents /b y Homsay/
J ysical parameters of the colour were determined using reflectance colorimeter /Minolta CR-20Cb/.

in r' *he resmtg v**.J Show that acidification of plasma increases the pig blood plasma haems pigjrents conversion to nitroscpigients. In the control: ‘ e - ’• -idified/ the of pigynsnt conversion to nitrcsopignsnts

[ 00 V
f The

01 Aversion 
°f the

12.2% while in the oqeerimental acidified sanples the

ranged from 13.9% /propionic acid/ to 15.2% /formic acid/.Althou^i the i

that

in pigjnsnt conversion was slight the 

sanple.

well as the saturation of the colour of gels processed from acidified plasma averaged: 68.5;10.6;9.2 and
•iVelv TnJ-Jn conpariscn with the control sample the increase was: 1.2;2.8;2.0 and 2.3 tines higher- respectively.lt was also obser-

formsd gel was substantially and significantly better when conpared with the control 
^  for lV  and b*

$ 5l,g ^  nidified plasma resulted iin approx. 1.3-fold in the "hue" values which for the control sanple was as high s

: conversion toJ tv* concluded that plasma acidification to pH=6.3 prior to curing increases the degree of haeme piarent c
f  ^PiSnents bvI ct^er1 y aPProx.2C% and the finished products thus obtained e.g.livex exhibits zhe colour sensoricaliy required typical of cured,
W ~ ^  Products.

°*ID
ATlyE PROCESSES IN MEAT AND MEAT PRODUCTS.

*  ner’ Harel and R. Granit
,ani Center, Department of Food Science, Bet Dagan, Israel 50250

u

1  K,
A,

0 :
a vital component of several exerogenic biological reactions in which, step wise, enzymatically

OX|dation of biomolecules is used to release energy and compounds essential for life. Where cells ;f o i l e d  
Injured> such
*’Pidper aS m muscle foods after slaughtering, the normal control mechanism may be perturbed and rampant,
°f a ^  Nation is favored and traces of 02", H2 O2 , as well as traces of lipid peroxides are formed. The stability
ions ’1 th Ero<̂uct W'P depend on the "tone" of these peroxides and especially from the involvement of metal
Dot a  Process. Ferryl-myoglobin is generated in muscle tissues; it oxidizes cytosolic-reducing compounds but ,embr:

■ é ^ntj
s0Urc„ Qf 8116 *'P'ds- Free ' r(>n ions are the main non-enzymic catalyzers of muscle lipid peroxidation. The main

;,oxid lron seems to be ferritin, but myoglobin is also a source. The cytosol contains prooxidants and
htttrirj, ’ an<̂  ^  "tone" of both affect not only lipid peroxidation and flavor, but also the color, texture and e value ot meat and meat products.



THE USE OF SOME ANTIOXIDANTS FOR THE STABILIZATION OF MEAT PRODUCTS COLOR.

L.H.KOMISSAROWA, E.G.ROZANTSEV, G.W.GURINOVICH.

Institute of Chemical Physics, Russian Academy of Sciences, Kosygin str. 4, Moscow 117977.

It was shown Sen et al (1974) that the use of ascorbic acid and its derivatives for the stabilization

standard color of meat products in a presence of nitrites can be lead to an increase of content
of
Hit %

carcinogenic N-nitrosocompounds there. It was a reason for search of a new substances with antioxid 1̂ 

properties. By using the reaction o f nitrite oxyhemoglobin oxidation Komissarowa et al (1988, 1990) shov^ f 

that the oxy- and am ino- derivatives of benzoic acid as well as iminoxyl radicals are an active antioxidant5 *4
ici« H
#  *llii
#  S t

Accordingly some from the oxy-derivatives of benzoic acid were used for the stabilization of meat produ l 

color. These substances were added on the step of cutteration to the meat raw material, containing 

isolate of soy-bean protein [30  %] in a presence of sodium nitrite [5 mg/%]. That was resulted to 

standard pink color of the obtained meat product. The desirable color of meat products was reached 

using of the concentration of these substances in 5-10 times less than that for ascorbic acid. Thus, so' 

antioxidants from the oxy-derivatives of benzoic acid can be used for the stabilization of combinational i'1< 

products color in a presence of nitrites instead of ascorbic acid.

1/
irf* N

S  
N  
V

CAUSES AND SOLUTIONS OF IRIDESCENCE IN PRECOOKED MEAT 
D. KROPF, H. WANG, M . HUNT and C. KASTNER
Department of Animal Sciences and Industry, Weber Hall, Kansas State University, Manhattan, Kansas 66506-0201, USA

40° to the muscle fiber of beef semitendinosus eliminated iridescence.
Beef semitendinosus (ST) and Biceps femoris (BF) muscles were injected with 3% or 10% water and 0.3% phosphate vef^  

injected controls and were precooked in smoke house to final internal temperatures of 54.4°C (held for 121 min.), 60°C ( h ^  J 
min.), 62.8°C, or 68.3°C, sliced at -1.1 °C, 7.2°C, 48.8°C, 54.4°C, or 62.8°C by either a dull or a sharp slicer. The lower a d ^  , 
(3% compared to 10%) resulted in less visual iridescence score when added level of phosphate was .3%. More iridescence o<* 1
cooking to 62.8°C final internal temperature or slicing at 48.8°C, or with a sharp slicer blade. Less iridescence appeared at 10*'
(54.4°C held for 121 min.) or lower slicing temperature (-1.1°C). In most experiments, 0.3% added phosphate reduced id i
compared with control. Iridescence varied (P <0.05) among muscles from different carcasses under same cooking condition. 
showed much less iridescence than ST muscle.

J jf
Physical and chemical treatments of iridescent cooked meat showed that pigment bleaching of meat slices with 30% 

peroxide did not remove iridescence. Removing lipid by ethyl ether from meat surface had no effect on iridescence. Iridesc^V 
eliminated by dehydration or freezing but reoccurred upon rehydration or thawing. Soaking iridescent meat samples in forfl^  ̂
formamide, methanol, hexane, and ethyl alcohol had no apparent influence on iridescence. Slicing longitudinally or at an angle
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%
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op DIETARY VITAM IN E ON L I P I D  AND COLOR S T A B IL IT Y  OF FROZEN BEEF FROM HOLSTEIN STEERS

UiNARI, R. G. CASSENS, D. M. SCHAEFER AND K. K. SCHELLER 

biology'Lab., Dept, of Meat & Animal Sci., Univ. of Wisconsin, Madison, WI 53706, USA.

Cent reports concluded that dietary supplementation of Holstein steers with vitamin E

¿■ "t 1
*h:

a considerable improvement in lipid and color stability of fresh retail cuts.

study examined the influence of storage time, film permeability and light on the color

beef from Holstein steers supplemented with vitamin E.

j L samples were obtained from longissimus dorsi (LD) of Holstein steers fed a high-corn

%
lets

• Thr,
l ?6

*U1

&0 1-

ee animals per treatment received 0 or 2000 IU of a-tocopheryl acetate per head daily 

3ays prior to slaughter. At 24 h post-mortem the LD was removed, vacuum packaged and 

lIring 10 days at 4°C. After this, samples were cut, exposed to air during 48 h, wrapped

#  %hi, ^e^hyiene or vacuum packaged, frozen and stored at -20 °C in the dark or under 

l0n. Metmyoglobin concentration, tristimulus color coordinates (L, a, b) and TBA 

Were measured during storage.

*n*t.

é
* ° ° 1 ) .

ln E supplementation produced a considerable increase in lipid and color stability

Cuts wrapped in polyethylene had a better color retention during storage and display.

Months of frozen display and using polyethylene as packaging film, TBA, metmyoglobin 

levels for control samples were 1.92 mg MDA/kg, 50% and 8; and for supplemented meat 

were 0.29 mg MDA/kg, 28% and 16.

°iri9

N t ,
C.J TJON o f  BROILER L IP ID S  (INCLUDING CHOLESTEROL) THROUGH DIETARY SUPPLEMENTATION WITH SPICE EXTRACTS 

~Bo* E , e . GO MAA, J . I .  GRAY AND C . J .  FLEGAL
of Pood Science and Human Nutrition, Michigan State University, East Lansing, MI 48824, U.S.A.

Ul*t,
4ry auPplementation of vitamin E for the subsequent benefit of increased lipid stability in animal food 

Ct* haa been extensively reported for poultry, pigs and veal calves. However, there is little information 

.t ffects of other natural antioxidants on lipid oxidation in muscle systems when administered through the

■̂ective of this study was to compare the effects of dietary vitamin E (200 IU/kg feed), oleoresin
' (500
btea8t

m9/kg) and oleoresin sage (500 mg/kg) on the oxidative stability of broiler lipids in raw and 

meat. Two groups of broilers were fed a control ration (no added antioxidants), while two groups 

^ °n each of the three supplemented diets. Raw meat was stored at 4°C under light for 9 days and 

Îatl°n was assessed periodically by the 2-thiobarbituric acid (TBA) procedure. Lipid oxidation in 

C°°k»rt P*-e8 stored under the same conditions was also monitored. Cholesterol oxidation products (COP'S) in
8̂ P le  

8Pice 

f r om \

Were also determined after 4 days by capillary gas chromatography.
extracts considerably reduced lipid oxidation during storage. After ° days, TBARS values of the

:8Pect-. * the broilers fed the control, rosemary, sage and vitamin E diets were 0.51, 0.30, 0.35 and 0.25, 
iveiy

the cooked samples, the reduction in TBARS value was less marked. Concentration of COP s in 

ieat was also affected by the dietary regimen. The groups fed the sage and rosemary extracts showed 

total cop concentration of 44 and 42%. Dietary vitamin E reduced the COP concentration by 58%. 

these results show an important benefit, the spice extracts were not as effective as vitamin E in 

Pld 8 tab ility* However, the availability of these and other natural antioxidants and their possible 

fects suggest an interesting way of improving meat stability.

°0̂ d  ,



IBERIAN PIG  DRY HAM VOLATILE COMPOUNDS FROM  DIFFERENT HAM DEPTHS Th

TO
M.O. LOPEZ», L. de la HOZ», M.I. CAMBERO», D. LOPEZ», G. REGLERO** and J.A . ORDOÑEZ*. JA.) 
»Departamento de Nutrición y Bromatología III (Higiene y Tecnología de los Alimentos), Facultad de Veterinaria, Unived I
Complutense, 28040 Madrid (Spain). »»Instituto de Fermentaciones Industriales (CSIC). Juan de la Cierva, 3. 28006-Madrid (Spa1i»)

t-Sl
In previous studies on volatile compounds from biceps femoris muscle zone (internal layer) of Iberian dry hams.

substances (carbonyls, alcohols, aliphatic hydrocarbons, aromatic hydrocarbons, short-chain fatty acid and esters) have
characterized. The amount and type of these substances suggest that intense lipid breakdown are produced during ripening. The obje11

this work was to investigate the olfactive-active volatile compounds of dry hams (aged 12-14 months) from different sampling ^  ‘ ’W
know the possible role of oxigenation and fattening on the flavour development. J  to),

The studies were performed on Iberian dry hams. Samples were obtained from three different depths: external layer (aboui  ̂ ^
in depth) composed by more than 90% of fat, medium layer ( 5-8 cm in depth) composed by around 50-60% fat and 50-40% musc1̂  1

internal layer (depth > 8  cm) composed by around 10-20% fat and 90-80% muscle. Volatiles from 50 g of sample were swept on t° , --tr
(30 mg Tenax GC 80-100 mesh) using a nitrogen flow (120 ml/min) for exactly 45 min. During collection the system was mainta1 j ^

29°C. J  h,¡ r ‘HeThe observed differences in all three layers were mainly due to the concentrations of volatile compounds rather than to th6̂ . 
of volatile substances present. A total of 64 different compounds were identified. Those accurately characterized were sele® , Dig 
comparison between layers. The selected volatiles mainly included aldehydes (12), alcohols (8 ) and short chain fatty acids ^  
external layer (the fattest and the most oxigenated) showed a significative (p<0.05) higher amount of total volatiles than those foun 1 ^
other two studied layers. In general, no significative differences (p>0.05) were found between volatiles from the medium and i(1 ^
layer. The results suggest that the dominant volatile compounds of Iberian pig dry hams result from the oxidation of unsaturaw 
acids, which are abundant in the adipose tissue of Iberian pigs.

SPICES AS ANTIOXIDANTS IN COOKED, MINCED PORK MEAT.
H ELLE LINDBERG MADSEN, LEIF H. SKIBSTED & GRETE BERTELSEN.
Royal Veterinary and Agricultural University, Departm ent of Dairy and Food Science, Frederiksberg, Denmark.

°ki,
for
s

The effect of different spices on development of Warmed-Over Flavour (WOF) was investigated in meat from pig (Lonff® 
both in a model system and in a storage experiment.
In the model system addition of rosemary (dried leaves of Rosmarinus officinalis ) and of sage (dried leaves of Salvia officl!l 
amount (0.2%, 0.1% and 0.02%) resulted in a  reduction of oxygen consumption as measured by a  Clark electrode. The i»
consisted of a  m eat slurry (5 g cooked (80 °C for 5 min.), minced meat and 75 ml buffer solution) to which Fe(II)l
(6.0pmol) was added as prooxidant in a  thermostated (25 °C) closed cell.
The spices rosemary, oregano (dried leaves of Majorana onites) and sage were each found to retard development of WD?
in a  storage experiment. The spices were added in an amount, which was found to be acceptable by a sensory panel (O'
weight). The meatballs were heated, 100 °C for 9 min. After cooling, they were placed in polyethylene bags and stored 1®/
The development of WOF was followed by a sensory panel and by measurement of thiobarbitupic acid reactive substa®
The chemical analysis showed less lipid oxidation during the first two days for all samples with spices added compared *° j
sample. During the first four days, the sensory panel observed a significantly (p < 0.05%) lower level of WOF in samples 
or sage added. In conclusion, all three spices showed antioxidative activity in the present product, sage being the most effe®1’ 
second best and least activity was found for oregano.

>>
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Tn „  ECT 0 F  LIP,D  0 N  THE MAILLARD REACTION BETWEEN METHIONINE AND RIBOSE : A MODEL SYSTEM

,f*VESl
Dx ».

R 2. D.S. MOTTRAM 1 
of R

BP 5 2 7  NANTES Cedex 03 FRANCE 

°f this x

•y of Reading. Department of Food Science and Technology, Whiteknights, Reading RG6  2AP, UK. 2 Present adress INRA.
y
J -

\ev\ dev , Worlc was 10 examine the effect of lipids on the Maillard reaction in order to understand the key role of phospholipids in the
°Pftient of m1  lo ̂  eal 31X51132 (Mottram & Edwards, 1983 ; Farmer and Mottram, 1990). Sulphur-containing compounds have been reported

id'’ '“'tSoi, mPOmnt 3101112 « “ Pounds in meat (Mottram, 1991; Werkhoff el al, 1990). To model meat, a system was prepared in buffered 
*ete c S ^  Wlt*1 me* ' 0 " ' " 6  and ribose. Linoleic acid and/or ethanolamine were then added to this solution. The reaction mixtures 

1 . Under Pressure at 140’C for 1 hour, the volatile compounds were then extracted by Simultaneous Distillation Extraction
The ^fty le ther as solvent and, finally, qualitatively and quantitatively analyzed by gas chromatography and mass spectrometryA aw SU,ts show that

,5).f "«»bot without fatty acid, the major compounds were 3-methyithio-propanal (494 jig/ lOOmg ribose), furfural (100 |ig  /100 
id if ^ffuali ^ <Bmet*ly* bisulphide (94 pg/ lOOmg ribose). The addition of linoleic acid modified the chromatogram both quantitatively 
A  i ’tijL 7716 oxidation products of linoleic acid such as aldehydes,

Action ,
alcohols and furans were formed. Moreover, the quantities of

““ati0n 1 Pr°ducts were modified and some compounds such as 2-pentylpyridine were formed by reaction of Maillard and lipid
fot Mdeh d P° UndS' 771 e addition of ethanolamine caused a reduction of volatile concentration. The more drastic reduction was observed
*° ̂ udifi, 0tnied by Maillard reaction or linoleic acid oxidation. This work establishes that in model system, lipid components are able 

^ reactir,0n e9 uilibria and consequently change the overall aroma which is perceived.
F|<° vRMiENT OF PIGMENT AND LIPID STABILITY IN BEEF WITH VITAMIN C MIX, SPREAD

1)111 t r e a t m e n t s
sRr u MlTSUMOTO1, R.G. CASSENS, D.M. SCHAEFER, R.N. ARNOLD and C. FAUSTMAN2

bment
X »

°b Meat and Animal Science, University of Wisconsin-Madison, 1805 Linden Drive, Madison, Wisconsin, 53706, U.S.A.
addres 

' addres
s- Chugoku National Agricultural Experiment Station, 60 Yoshinaga, Kawai~cho, Oda-shi, Shimane-ken, 694, Japan 
'  'Mtimal Science Department, University of Connecticut, Storrs, Connecticut, 06268, U.S.A.

Tht
Hd,scie ects ° f  vitamin C mix, spread and dip treatments on pigment and lipid stability in beef longissimus

e studied during 7 or 16 days of illuminated display at 4°C. 1) Vitamin Cw8tn,

fN

mix treatment showed low
ent

B *‘P<d oxidation in raw ground beef compared to the control, and it retarded metmyogiobin 
/  ati°n and  l- -ai n " P 1“ oxidation for S days compared with the control. 2) Spreading a 10% vitamin C solution

r*m0 ,
V|taihi■ bin ,
S , X t  wi

0) ml solution to 20 g meat had lower metmyogiobin than the control after 4 days of display. 
sPread treatment delayed metmyogiobin formation for 3 days compared to the control. 3) Dip

*ith a 1 % vitamin C solution was effective in maintaining stability of beef pigment and lipid.



INFLUENCE OF DIETARY VITAMIN E (a-TOCOPHEROL) ON THE COLOUR STABILITY OF PORK CHOPS

‘MONAHAN, F .J ., 3ASGHAR, A., 3GRAY, J .I ., 'BUCKLEY, D J .  & 2MORRISSEY, P.A.
Departments of ‘Food Technology and 2Nutrition, University College Cork, Ireland.
3Department of Food Science and Human Nutrition, Michigan State University, East Lansing, MI 48824, U.S.A.

Ob
tne

The objective of this study was to investigate the effect of dietary a-tocopherol supplementation on the surfed . 
characteristics of pork chops during refrigerated storage. The relationship between surface colour deterioration and lipid 0 
was investigated. ^

For 10 weeks before slaughtering, pigs were fed diets containing fresh or oxidized (4.5 meq peroxide/kg diet) corn ^
low (10 mg/kg diet) intermediate (100 mg/kg diet) and high (200 mg/kg diet) levels of a-tocopheryl acetate. Fresh pork cW \ org
stored at 4°C under fluorescent light for up to 8 days. Lipid oxidation (2-thiobarbituric acid-reactive substances (TBARS) ̂  ^

surface colour (Hunter L, a, b values) measurements were made at 2 day intervals.
Surface redness (Hunter ’a’ value) of pork chops from pigs fed the high level of a-tocopheryl acetate was significant s.itiy" flu,

, ¡¡ill(p<0.01) than that of chops from pigs fed the intermediate or low levels of a-tocopheryl acetate after 2, 4, 6  and 0 4 a)
refrigerated storage. The extent of lipid oxidation in pork chops decreased with increasing levels of dietary a-tocopheryl * f]U( 
Differences in TBARS values between groups were significant after 2, 4, 6  and 8 days of refrigerated storage. Hunter 1 Org
showed significant (p<0.01) negative correlation coefficients, r, with the logarithm of TBARS values. K

Hunter ’L’ and ’b ’ values, indicators of surface lightness and yellowness, respectively, were not significantly in’
dietary treatment. p0r

The results show that dietary a-tocopherol effectively retards surface colour deterioration and lipid oxidation in P°r̂  bCn
Further studies are necessary to determine the nature of the relationship between loss of surface redness and lipid oxidati°n

FAT, NITRITE AND THE FLAVOUR OF CURED COOKED HAM 
M. MOULOUD, J.-P. DUMONT and R. GOUTEFONGEA
LEIMA, INRA Nantes, B.P. 527, 44026 NANTES Cedex 03

In the eighties, ado made about animal fat in human diet has resulted in a marked drop of the average fat content of cured y
produced by the meat industry. Meanwhile, a trend toward lower cured flavour intensity was observed, giving support 
practitioners reports pointing that external fat plays a role in the formation of the flavour of the finished product.

bj
it

Oxidative mechanism, generally put forth as responsible for flavour development, mainly involves phospholipids associa1

membranes and is not directly affected by external fat trimming. It seemed sensible, when investigating nitrite reaction with &&
to stick to the sensitive intramuscular fat and to broaden the scope of the study in the light of experiments that evidenced a str 
some nitrogen-containing derivatives to fat in nitrite-treated adipose tissue.
Experiments were carried out on cooked ham produced at a pilot plant according to the customarv practise with the soleJnitrite was added in an eight-fold excess (1000 ppm instead of 120 ppm). Lipids extracted from pork adipose tissue and pure 
triolein were used as model samples. Treated samples were incubated with high concentration of nitrite (ratio 1/1).
IR data obtained on lipids extracted from cooked ham gives evidence that intramuscular fat fropn cured samples contains 
and much less oxidation products than control samples. On the contrary, no difference has been evidenced regarding external &

• &Nitro-derivatives have formed in model systems involving triolein or lipids extracted from adipose tissues whereas tripalmit»1 w
Results suggest that-, although it cannot be ruled out, nitrite reaction with external fat is probably not very active. The actual t°

tç

6

lit

to
to

th,
co:
(to¡

fat (barrier, solvent or precursor for active species) in the flavour formation of cured meat products has still to be established.



PS 'ÜRa,L ANTIOXIDANTS IN A MINCED MEAT PRODUCT
**.. I

" J' S- NIELSEN, A. L. HANSEN and H. V. LUDVIGSEN
V ,

0 bje<;iiVe. T
/N io d  investigate the antioxidative properties of soy protein and pea fiber in a minced meat product, both using objective and nr-,.,,_i .• , .

hniCdl Section, The Engineering Academy of Denmark, 2800 Lyngby, Denmark.

fa ^ f . and organoleptic analysis as well.
do** N *Was nd I' 1etllods : The meat product consisted of lean pork loin which was minced together with app. 20% pork fat. One % 

J 5»<l W  ̂  t0 Sether w' th a suspension of the protein (1.5%) or fiber (3%). The minced meat products were formed as meat balls
L ^ 'n  a hnilinn r \_u„ir .r .L .  . , ................ieatfcd . °  .......  “ \L-J70) UI iioe r \o7o). i ne mincea meat products were tormed as meat balls,

- "'ade f;  3 b° lhng Wa‘er bath' ° ne haIf ° f the product was stored aerobically, the other under nitrogen. During storage analysis 
j /  TBA reactive substances, fluorescens of a methanolic and chloroformic extract, and color. Samples were taken once for

' .  lc analysis. All measurements were done after the product was heated to app. 70°C in a microwave oven.

im8' v

k,ts“*ts: The
J  ^ Qrescens * meat product stored aerobically was spoiled faster than under nitrogen as measured by TBA reactive substances and 

^  $ Sl0re<l aerobjChl° r0f0rm'C PhaSe)' Measurements usin®the methanolic phase of the extract failed to show any difference at all.Samples 
1 >’ 4 ̂  7 days 'Cally’ W'th addCd S° y Pr0‘ein ° f Pea f‘ber h3d (50%> 1<>Wer ValUCS ° f TBA reactive substances than without addition, after 

^  ,i ilUr,reScens °  lncubation at 5°C. Also fluorescens was less on samples with added protein or fiber. On anaerobically stored samples,
r “tea.. as only slightly different with/without addition. Only minor differences in color between samples were observed.The C teste ___ C-
flllil*

uv<lr c°mi
:ptjc w — ------- —  uciwccii samples were ooservea. m e
,m t6StS performed after 3 days of incubation, showed that samples with added pea fiber or soy protein had an improved

Pared with samples without addition.
‘“sion; n

^  l) lrknieatan<if<ltUral an“ ° xidants’ soy protein and Pea fiber. were shown to exert an antioxidative effect in meat balls produced from 
'" “fit from a t ' 1 1 1 6  lnfluence was Observed both chemically and organoleptically. It is concluded, that cooked minced meat products 

a dition of "natural" antioxidants.

i n f l u e n c e  o p  t h e  s e q u e n c e  o p  t r e a t m e n t s  o n  o x i d a t i o n  o p  p o r k  m d s c l e  t i s s u e

5' A osu, 2029 FYFFE ROAD, COLUMBUS, OHIO 43210 USA
iSN n». .
' B U E N O S ^ ? ® -  R " R0DRIGtIEZ, INSTITUTO de TECNOLOGIA de CARNES, CICV-INTA, CC 77 (1708) 

“ AIRES, ARGENTINA

... 7'J nces of standardized conditions commonly used in the meat industry were

s °r tbedr effect on the oxidation of porcine muscle tissue. Samples from pork

~ ^  muscle from one animal were randomly assigned to preparation and time-

reatments; whole uncooked, whole cooked, sliced uncooked, sliced and then cooked
1 uhci' “ c °oked

' ground and then cooked, cooked and then sliced, and cooked and then ground 

different preparations tested. There were thirteen treatments and time (0,2,
U t ' ^ P e r a t

Ure ^4C an(  ̂~20C) combinations. The entire experiment was repeated five times
-3f+- 3 a  d i f f e r -

en^ aniffiai f°r each replicate. Oxidative rancidity was determined using an 

. bituric acid (TBA) method. The sequence in which the treatments were appliedj  ^ b s c ig
°1;i0vecJ samples had a significant influence on TBA numbers. Cooking and grinding

W  s i x d
^ a^s frozen storage and six additional days of refrigerated storage was the

*h, S et
l*t tim ,

was a <k>>. *Pp l

1 itî

leh t a i
combination of treatments. It is necessary to know the treatment sequence 

° tissue even when using standardized conditions in order to arrive at 

rfiing the influence that different processing treatments have on oxidation;*sU:* * *  by
TBA method).



p i f  'PHOSPHOLIPIDS A N D  CHO LESTERO L IN TW O SKELETAL M USCLES A N D  ERYTHROCYTES O ^  
D IFFE R E N T  M A LIG N A N T H Y PER TH ERM IA  GENOTYPES O F  SW INE L

W O TTEN  J. BEN ED IKT, S. H A R TM A N N , K. SO ELLN ER and H. M . E IC H IN G E R  i
Versuchsstation Thalhausen, Techn. Univ. M uenchen, W-8051 Kranzberg, Germ any

A  i
Phospholipids and cholesterol are the most im portant structural components of cell m embranes. PhosphoUpids are also 
in transmem branal cell signaling, whereas cholesterol stabilizes the structure o f membranes. It was the aim of t h , w  
investigate the phosphohpid and cholesterol content of two skeletal muscles and of erythrocytes in three different M ^
Hyperthermia (M H) genotypes o f swine. J
5 homozygous M H positiv, 7 heterozygous MH negative and 7 homozygous MH negative male castrated German Lan i 
were examined. Stress free blood samples were taken with a catheter which was placed in the vena cava cranialis. A t & J  
slaughtered after reaching 100kg body mass. Samples from muse. long, thorac. and muse, suprasp. were removed 1

after slaughter. Lipids were extracted from erythrocytes and muscle samples by chloroform-methanol. Phosphb ep
cholesterol were determined by H PLC and GC. ,1 '
The more stress resistant homozygous MH negative animals showed significantly higher total lipid contents in muse. 1° 
and in the erythrocytes compared to the M H positive animals. Homozygous M H negative animals showed the lowest 
contents in both muscles and the highest contents in erythrocytes compared to the other genotypes. The erythroc ^  
homozygous MH negative animals contained the lowest amounts of cardiolipin, lyso-phosphatidyl-ethanolamme, 
dyl-choline and sphingomyeline and the highest am ounts of phosphatidyl-choline compared to the other genotypes. No 
differences between phospholipid patterns in the two muscles of all M H genotypes could be detected.

C H O R IZ O  : C O L O U R  AND P H Y S IC O C H E M IC A L  PA R A M E TE R S E V O LU TIO N  D U RIN G  RIPENING rPar

M . J . P A G A N -M O R E N O , J . A. P E R E Z -A L V A R E Z , M . E . SA Y A S-B A R BER A , 
R O D R IG U E Z -L O P E Z , A. B A L L E S T E R , V. A RA N D A -C A TA LA

M . A. G A G O g a Gö
lif th

D epartam ento de T ecnología de A lim entos. 
Valencia SPAIN

U niversidad Politécn ica de V alencia. Cam ino de Vera l 4  ; 0<ii
%

A B ST R A C T s ’ta

Chorizo is the m ost popular Spanish dry ferm ented sausage, i t 's  the second processed m eat A h .
a» Vin econom ic im portance, 'T I p i i k T i s  one o f th e 'm o s t  im portan t sp ices in C horizo  m anufacturing 

spice gives the special colour and taste  to this dry ferm ented sausage ^ „ r i ^ a c i
The aim of th is work is to  study the d ifferences o f d iam eter in dry  ferm ented sausage ( Cho j 

the evolution  of physical and physicochem ical param eters during the process. The study was made 
” Chorizos " The " Chorizo” sam ples were filled w ith artificial casings w ith diam eters o f 55 and M  «  
w eights o f “ C horizo  “ sam ples w ere 500 g approxim ately. T he dry  ferm ented  sausages w ere co YJ H 
d ifferent tim es : a t m ixing tim e, and 0, 1, 2, 4. 11, 18, 25, 30 days after stuffing. The physica P 
under study  w ere : C IE  L *a*b* , p igm en t d isco lou ra tio n , p igm en t n itro sa tio n , and the physic 
param eters w ere : w ater activ ity , m oisture, pH , n itrite  residual level, salt concen tration , and 1» aq
p e rc e n t .  , , , , c ie tw *  HV isually  the sam ples darkened , L*, a* and b* increased  during ripen ing  and show  no sis -
d ifferences betw een  the s tud ied  d iam eters. In  the p hysicochem ica l p aram eters  only  pH  and La N>pr0) 
percen t show  no  sign ifica tiv e  d ifferences betw een the stud ied  d iam eters J e ^
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t . DIFPERENT ANTIOXIDANTS o n  f o r m a t i o n  o f  m e a t  m u t a g e n s  d u r i n g  f r y i n g  o f  g r o u n d  b e e f

r  ' P arson, c .■ -• CHEN and J.I. GRAY

Cl,in °f Food Science and Human Nutrition, Michigan State University, Lansing, 

USA” n 48824
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'“«id

meat

f r e e
mutagens has been shown to occur during frying of ground beef, apparently

radical mechanism. Thus, we investigated the effects of adding synthetiisoi’h ,
llS ifiHA, BHT, p g  and TBHQ) on formation of some meat mutagens (IQ, MeIQx and 4,8-

ProducoH w.. .  . . .
0.3-0.5cm in thickness ̂ ^ c0nt °dUCGd by frying of ground beef. Ground beef patties from

B if f 11»«,
j u r i e s

a in

c°nte

ln<3 10% fat were fried in an electric frypan for 9 minutes per side at a setting 

les with antioxidants (at 0.1% of fat) and without added antioxidants were 

ou9h raw patties contained no detectable amounts of meat mutagens, all cooked

P a t t
A lth i

m e d
fo r

b h t

Oil'It,. the a<*<Ut

measurable quantities of the IQ-like mutagens. All added antioxidants, 

» inhibited formation of all IQ-like mutagens during frying. On the other

ion of BHT to the patties before cooking resulted in a greater quantity of 

utagens being formed during frying than was the case for the untreated fried 

' results demonstrated that formation of the meat mutagens is inhibited by
« O 1 Thus
r ? \  * sVnt h e t
oSirMaj^ C anti°xidants, except for BHT which enhanced formation of the mutagens

D£ 4 "8 -DiM eIQ K.
Moi

G t
( f i

:Pïrt,

û,p>ed
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' H i o TH>OBaRBITURIC ACID-C1S (TBA-C1s) m e t h o d  f o r  m e a s u r in g  l i p i d  p e r o x id a t i o n  in  m e a t  
SOFOS and G.R. SCHMIDT

' mal Sciences and Food Science and Human Nutrition, Colorado State University, Ft. Collins, CO 80523 USA

J.N.

e thi'"'I,'atbi,,
1 ‘c ac'd (TEA) method, with its different variations, is the most widely used test for measuring the extent of lipid

% e Cif1(, —  foods. However, all versions of sample preparation for the TBA reaction have been criticized as being 
V v  lnsen,sitive for the detection of low levels of malonaldehyde (MA) in meat products. Extensive studies in oury flavg

t P( ^er‘rrient aitemPted to modify the TBA method so that it becomes faster, more specific and more sensitive. The
°Ped

'rl?l % i 0n ~ ^ esented here is a  modification of the aqueous acid extraction TBA procedure involving use of a solid phase
Performed with model systems or meats including beef, pork, lamb, turkey and chicken. The TBA- ̂ 18 method

“on S,'eP-PakA<iii|! X  ¡nri. 4K ^-18 cartridge. In addition, 80 mM TBA was used, instead of 20 mM TBA, for the red color formation. 
i l A  ,Cated that tkA w  ine modified aqueous acid extraction TBA-C18 method was more rapid (15-20 min) than other versions of
)Ĉ  s,;tnces min); the use of the C18 cartridge selectively separated the MA-TBA complex from other TBA-reactive
icP^e a present jn m■ W  meat extracts; and the C18 cartridge was also capable of concentrating the MA-TBA complex. Therefore,

; | i )• aCi(J gw .
0 i X  of ^ actl0n TBA-C18 method was not only more specific but also more sensitive for MA measurement in meat.

rnUnation of the aqueous acid extraction TBA-C18 method was 0.036 mg of MA equivalents/kg meat or
H m . y 2°-2S tirr
>4St‘fed DeUer

^ A -i

llmes lower than that of other TBA methods. Overall, the newly developed aqueous acid extraction TBA-C18 
sPecificity, lower limit of determination and required shorter time to do the analysis than other TBA methods
C18 method was found successful for measuring MA content in meat from all species tested.



COMPOSITION OF THE FLAVOUR VOLATILES OF COOKED PORK, BEEF, AND CHICKEN, AND OF ”0

N. RAMARATHNAM, L. L. DIOSADY, and L. J. RUBIN ; lo i
Department of Chemical Engineering, University of Toronto, 200 College Street, Toronto, Ontario M5S ^  ‘,1

arord* * p 2Literature Information on the quantitative composition of the meat-flavour constituents and the nature of cured-meat
. heel1

addition, It is still not clear which compounds are responsible for the differences among the three species, namely porK, ^

J S

The objective of this study, therefore, is to Identify both qualitatively and quantitatively the volatile flavour components P1y

pork, beef, and chicken to account for the species differences, and to Identify the flavour components present In cured 

components from uncured and cured meat of the three species were trapped on a solid adsorbent (Fluorisil cartridges) and |n

^  -Jv

‘«ait
(pentane) using the nitrogen purge-and-trap (NPT) technique. A total ot 45 compounds not previously reported In the meal1

/  Hr,
H

8 newly Identified. It was also evident that the meat-flavour concentrates prepared by the NPT method showed the presence ^j r
constituents not detected In the aroma concentrates previously prepared by us using continuous steam-dlstlllatie :

»1.Methylhexanal, 4-pentylbenzaldehyde, tetrahydro-2,4-dimethylfuran, and 2,4,6-trlmethylpyrldlne may be responsible for tha
, /  c»lo

flavour notes In porte, whlle4-ethylbenzaldehyde,1,2-dodecanedlol, 2,6-bls(1,f-dlmethylethyl)-4-methylphenol, 2-butylphenol.8 -

fH-pyrrole have been uniquely Identified In chicken. The "beef-llke" aroma perhaps Includes r,1 ,3 -trlmethylcycloha, r0S;j

trlmethyicyclohexane, and 1,3-dlmethylbenzene could be contributing either directly as Individual components or Indirectly 

the formation of cured-meat aroma.

SULPHIDE EVOLUTION DURING THE COOKING OF BEEF AND MUTTON «OiCj

D.H. Reid, T.J. Braggins and O .A. Young
M eat Industry Research Institute of New Zealand (Inc.), P.O. Box 617, Hamilton, New Zealand

' S4k

Lean and adipose tissue sam ples from  beef and mutton carcasses were cooked and the am ount o f sulphide e 
determined. For both species, more sulphide (largely hydrogen sulphide) was generated from lean than from

€ S \
'*%

over the 2 hour cooking period. This contrasted with results obtained by others, where more sulphide evolved ^  ̂ w
tissue. Approximately 33% m ore sulphide evolved from mutton lean than from beef lean. Large inter-animal (w 1

were observed in evolution rates from mutton adipose tissue, though the average rate was higher than from beef- fyfj]^
of sulphide evolved per gram of protein was significantly lower for lean than for adipose tissues of both species- i). ^. ti? ̂  ahj
evolved approximately 40% more sulphide per gram of protein than beef lean. Corresponding rates for adip°se d|y i 1"^highly variable, showing no significant relationship between sulphide evolution and protein content. The three m
tissue samples, though differing greatly in sulphide evolution rate, all had a strong characteristic mutton odour ^
This suggests that sulphide per se does not contribute significantly to mutton flavour. "«i

> « i(
N .s

s
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AND c ° l o u r  s t a b i l i t y  o f  d r y -c u r e d  h a m

GagS agoLOPEZ’ J’ A' PEREZALVAREZ-V. A RA N D A -C A TA LA
M . E. SAY A S-B A R BER A , M. J. PA G A N -M O R E N O , M .

Un* „ t0Va|e de T ecnolog ía  de A lim entos. 
ncia Spain U niversidad  P o litécn ica  de V alencia . C am ino  de V era 14.

t r a c t

;  T|*  s
in the m lred Ham  ' S an ln term ed iate  M oisture Food and the Spaniards have the h ighest 

w orld. The D ry-C ured process can be d ivided in three fundam ental stages : Salting,The ai nd Dry-maturation.do,. ain> of
th ‘S WOrk iS. the StUdy 0f physical param eters evo lu tion  in Spanish D ry-Cured Ham  duringolflPP i»t d iffe -“"* I — - i—a.---- I nnn - ---------- ---  °

study
Saturation
Tl-  ^ n e  T h ’ 3t d ifferen t |UX in tensities  ( 3 0 0  - 1000 ). The study was m ade w ith 6  fem ale 

nder studv  w as d elim ited  betw een  th e  cen tra l p a rt o f  the fem ur/ a  Hi‘CUIar zone“ J T  StUdy WaS a e l,m ite a  betw een  the cen tra l p a «  o f  the fem ur bone and the
/ L ' T *  fentoris T  b° ne' The mUSCleS Under study were S em im em b ran osus, Sem iten d in osu s  

"" V aluation a , , 1SampleS were taken 9th m onths after the beginning of the p rocess, and analysed' h  Ur
- 1’ »it

*u <U lO n a t l O ' J / I C C T j  ^  O i i a i ^ s c u
tr0, ; Under stllri ’ ’ 4 ’ 5 ’ 6 ’ 7  days after the ham  w ere cut for consum ers sale. The physical

ipat‘°n index t k T ™  C IE L ‘ a *b*. Pigm ent d isco lou ration  ( red co lou r stability  ), p igm ent n itrosation  
■ tn  all m uscles and all the param eters under study  decrease w ith the d iffe ren t lux'‘tie. lndex ). 

8“ided t0 a brow nsih-red  colour o f  D ry-C ured ham.

^ 6h()((‘Ts o p
' Sav s*Ng  ouaE,ZING t e m p e r a t u r e  o n  p h y s ic o c h e m ic a l  a n dKATa r l AL,TY OF PORK ’ * • OStirn a . ..

>c'ence
°SHIDA and Y. NAGATA

< > i c e

and Technology of Animal Products, Azabu University, Sagamihara, Kanagawa 229, Japan 

" ^ a d v a .
in' “* 'T y sta irth  8 fW thC preservation of meat “ d fncibtates its marketing, but there is some destruction of muscle fiber due to

' ’ ’ " “W 861 forming ab iiin ! T *  ‘°  pr° blems such 115 d riP lo s s  a t m e a l  th a w in g  “ <* o x id a tio n  of muscle p ig m en t, (m y o g lo b in ) , an d  'tot,.,,. y ot myofibrillar D roteins. A nn-Iimirvirv . . i n , , , , — i....____ i .. . ....
'  '"s w  °"ning abir * problems such as drip loss at meat thawing and oxidation of muscle pigment
/ N  *  "oted to t* ^  ” y of myofibrillar proteins. A preliminary study was made of pork storaged at -18 -C -2 0 “C and drip loss during 
1,a 8iSsin>u!a This sludy w T ' fm IOnSer freeZlng PC“**8- and deterioration of meat quality to occur after 9 month of storage based on color 

Th**015' muscle f  ̂  C° nducted 10 exan,ine the effects of freezing temperature on meat at -20 and -80°C.
rhe6 m“Scle spec,"0 " 1 6  P'SS <24hr postmortem) was cut in t0  Portions of similar size and shape (ca.700g) and vacuum packed in 

• -  up »ample fr e" S ^  diVided thfee Samples' one froze" at -20°C' » o th er at -80°C and one to serve as the control, (not
,tC'TM| °Ss<%) Was me “  ' 8°°C WaS “ »»femed to the -20°C freezer. After one month, both frozen pork samples were thawed at 
A  f myofibriI fra aSUn!d' HUnler C° '° r- metmyog‘°bin fomration(MetMb,%), water holding capacity (WHC), TBA, transmission 

¡ N j  the''”5“0" could f ' emat,0n Were also determined. There was no significant difference in drip loss for the two frozen samples.
«8 tree ^  for all ,h eteCted and Hunter values were 3180 basically the same for all three samples. WHC, TBA and TM were R*3cg]| uig, ij. [nree jamnu» Tn * . . . .

Hisfological■ ice ”‘ul°gical Samples' TB A WaS qUite l0W f0r each fr0Zen sample' Clearly indicating that lipid oxidation did not occur 
j C Sa  ̂ 91 -80»c> “amination of both frozen samples indicated inter- and intracellular ice crystal formation at -20°C, and

-  911 e' Myofibril Ç 'tem h61" 8  leSS lhan at ~20°C' At ' 2°°C’ ice cryslals were buget and fiber diameter smaller than for the control 
8'N l e ! ! mples by adm n™ TK ?n„i,n h0111 fr° Ze"  SamP'eS WaS signiflcant|y hi8 her m the control. Pork sausage was prepared

""Me bon, me ->fo % NaCI 3nd ' 00pm NaN0 2 . Cooking loss and color forming ratios were essentially the same. The 
c frozen meat was harder than that of the other two samples according to rheological measurement.



EFFECT OF VITAMIN E SUPPLEMENTATION DIETARY ON COLOUR STABILITY AND LIPID 

IN TURKEY MEAT

o x # ! , ,

Véronique SANTE, M. RENERRE and A. LACOURT .
Station de Recherches sur la Viande I.N.R.A. Theix F-63122 Saint Genès Champanelle k
To reduce discoloration in turkey meat during ageing, dietary supplementation with vitamin E was tes l

A n

known that vitamin E supplementation improves pigment and lipid stability in beef. So, this experinW'nt 
the effect of vitamin E supplementation in the diet on lipid oxidation and on colour stability.

g h \

K

Vitamin E was added during the last 3 weeks (supplemented animals 250 mg/kg ; controls 4 0 m g /^ ' !
twelve-week-old turkeys (B.U.T.) were killed and chilled in slaughterhouse conditions. Then, turkey < 4 \ .

cut and wrapped in oxygen permeable film. Colour coordinates (L* a* b*), pH values and reflectance n

at 630 and 580 nm were determined at different p o s t  m o r te m  times. TBA (thiobarbituric acid) ya 
vitamin E content were quantified just after slaughter and 7 days later.
Vitamin E supplementation resulted in a lower myoglobin oxidation (p< 0.01) and higher redness a’* i # 1!

Later, no significant difference in metmyoglobin content and redness a* was found. No difference _i n # '

and ultimate pH were detected whatever the p o s t  m o r te m  times. Although it had no effect on lipid o*>id»'1

vitamin E supplementation seemed to reduce the rate of discoloration.
%

THE EFFECT OF CRYOPROTECTANTS DURING FROZEN STORAGE OF MYOFIBRILLAR PR0  

OBTAINED FROM MECHANICALLY DEBONED CHICKEN MEAT F  ̂
J lF J .G . SCHREURS, T .G . UUTTENBOOG A ART, T.L . TRZISZKA*) and H .G .M . REIMERT

. <1 .
Spelderholt Centre for Poultry Research, Agricultural Reseach Department, Ministry of Agriculture, NL-7361 f.
Netherlands
•) t .L. Trziszka is with the Dept, of Food Technol. of Animal Origin, University of Wroclaw, Poland

The purpose of the study was to evaluate the effect of frozen storage (ca -21 °C) on the properties of myofibril ....
(MPI) without and with three different cryoprotectants. Two experiments have been conducted. The first expenn j
effect of short time frozen storage and repeated thawing and freezing, the second experiment was executed to si ■ 
term frozen storage. JfX\^
For the period of frozen storage (2-4 weeks) MPI was exposed to different freezing and thawing treatments i 
whether and to what extent cryoprotectants are able to prevent MPI from protein dénaturation.
Overall evaluation of color, weight losses of gels during cooking as well as the texture of gels proved that 4%
combination with 4% starch were the best cryoprotectants under study. Moreover, a positive effect was noted r  %

4% saccharose. In contrast, the addition of polydextrose to MPI proved to be useless.
An effect of the use of cryoprotectants has been seen very clearly during long term (up till 9 months) storage c 
the gels with cryoprotectants proved to be significantly better than the properties of the gels without cryopr°tei 
proved to be the best cryoprotectant under study.



Jjpij ^ a n t  a c t i v i t y  o f  g r e e n  a n d  b l a c k  t e a  in  m e a t  m o d e l  s y s t e m s

P .J. KE1, Z. ZIANGDAU , Z. YANG1, and J . WANASUNDARA1

lent of Biochemistry, Memorial University of Newfoundland, St. John’s, Newfoundland, Canada, A1B 3X9 
lent of Chemistry, Anhui University, Hefei 230039, Anhui, People’s Republic of China

k j .
i ^  Activity of green and black tea as well as their extracts in meat model systems was investigated using 2 -thiobarbituric

'St T  ^  test. Green tea was found to possess stronger antioxidant properties as compared with black tea. Extracts of green
•(F ^̂ «a in water, methanol, ethanol and ethyl acetate were also tested. The antioxidant effect of extracts was proportional

f  t0tal content of phenolic compounds, expressed as catechin equivalents. Tea catechins are considered as major compounds
^ j \ sibl

^ e f°r protection of meat against oxidation and flavour deterioration. Studies on the isolation of individual phenolics
J ,

¿jfn Valuation of their antioxidant properties are in progress.

\ \ c a r c a s s e s , c u t s  a n d  c o n s u m e r  p o r t i o n s  o f  l a m b  in  a t m o s p h e r e s  o f  c a r b o n  d i o x id e

• Eg a nt. and B.A. BILL
Pood Processing, Meat Research Laboratory, PO Box 12, Cannon Hill, Qld 4170, Australia

f anqpf ^  Primal cuts were stored in an atmosphere consisting almost exclusively of carbon dioxide (-#99.7%) for periods of
|  ^ k s  at QO

After storage under sAi|C — -̂vucr storage under such conditions, the microbial flora on both fat and lean surfaces consisted almost entirely
7 2’ ine maximum population did not exceed 1 0  /cm and the meat did not spoil.

**  Hfe

h  ** tox»<i
'ated

c°nsumer portions of lamb from carcasses and primal cuts stored in carbon dioxide and in conventional vacuum 
against three criteria: microbial status, sensory evaluation and colour maintenance under retail display conditions.

that, tj^ storage life of consumer portions from carcasses or primal cuts stored in carbon dioxide was longer than for
eP*red from Vaouum packaged meat. This was because the colour stability of consumer portions from meat stored in carbon

ne with time of storage in the master pack.A
%

^ p a c| ^ ’tecL <C of plastic film with an oxygen permeability of 5 ml of 02/m2/24 h/atm (measured at 25°C and 75% RH)
I Ce storage iife when compared to that obtained with films that are completely impermeable to oxygen.



EFFECTS OF SPICES ON COLOR STABILITY OF CHINESE-STYLE SAUSAGE 
S hiu -L an  G uo, D eng-C heng Liu and  M ing-Tsao C hen

l!

Department o f Animal Sci., National Chung-Hsing University, Taichung, Taiwan 40227, ROC

Pepper, five spices powder consist o f anise, fennel, clove, cinnamon and pepper are the m ajor spice
"fed " 1

this kind r *
d ^used in Chinese-style sausages produced in Taiwan. Some producers think that the products added

spices may cause the surface o f product darken during storage. Thus, they won't use 
possib le . J
The purpose o f  this -experim ent was conducted to investigate effects o f the spices on the color 
Chinese-style sausage during storage. The product samples prepared with course ground pork mixed ' 
and different spices, separately and cured at 4°C for 24 hr. The mixture was stuffed in natural castfS 
at 52°C for 72 hr and cooled. The samples were hung in air at am bient tem perature. H unter ,j

and b jmetm yoglobin content (M et Mb) and TBA values o f the products were determ ined at 0, 4,
s torage .
No difference was detected in L-value o f the samples between the treatm ents at 0 time. It was -- 
L-values for the control (w ithout spices) and products with pepper and five spices dropped slow '1̂  
products w ith fennel and cinnamon after 4 days o f storage. The changes in  lightness o f the ProduC .,, 
same trends after 7 days o f  storage. Changes in a and b-values for all treatm ents were the same tr J b

alues. How ever, the sam ples w ith fennel and cinnam on changed sign ifican tly , and the contn
constantly. AE for the samples w ith five spices, fennel and cinnamon was higher than the control ■ /!>also revealed that Met Mb content in sausage was at the range o f  77-79%. M et Mb content in the Pr  ̂^
cinnamon changed markedly. TBA values for all samples also changed w ith storage time. TBA v , i * l t
products w ith five spices and fennel, increased rapidly in first stage o f storage while the control rel 
From the reaults we concluded that the spices used in Chinese-style sausages regularly might e«1 
change and fat oxidation.
INVESTIGATIONS ON THE PROCESSING OF BOTH FROZEN AND CHILLED PORKS 
TIAN A I J IA
Tianjin Food Research Institute, 26 Jinzi Highway, Nankai District, Tianjin 300381, China

|K

'  il 
%

China is one of the large country of meat production and consumption in the world. However tro*eT> -
Chi*1*' ïC}j_now are the major raw meat food which Chinese consumers purchase usually on daily life in ^

of the meat and meat products are packaged in chilling state in developed countryears, most
consumer's demands. In this paper, we mainly discussed a change of frozen porks during storage, •* t,- ft®1 »
of frozen porks and the characteristics of chilled porks in China. We selected some carcasses »
and those were stored at -21”C in freezing room. And we examined a change of the pH, acid val»e (livie *1 ^
value within different storage time for 0, 24h, one month, three and six months respectively- ^  1 
the pH of the carcasses increased to 6.9 from initial 5.8, figures both acid value and per»»1 j  . 
increased to some extent as well. The results indicated that the carcasses of frozen porks have ar°° 'l
a change in quality. THerefore we can say, even if frozen proks were stored at freezing
temperature, they would be unable to store for a long time as well. In addition the loss 

on frozen porks during thawing :

of <*•
r  of

Aconsiderable problem. In which, a part of nutritional c°^ J
with the drip losses during thawing to decrease nutritional value of meats. During thawing»
would lose about 6% of raw meat weight. Finally, we discussed the mojor characteristics of
Chilling is a ripening processing of the carcasses after slaughter. It could be able to res

iJV®

protein of the carcasses into amino acids to improve nutritional value. meats could de
film on the surface of meats to prevent further environmental pollution and inhibit 
multiplication of microorganisms. About this conclusion we did, we will discuss that further

t*e

soon. So we can say that chilled meats are good quality of fresh meats with good taste and appeal
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( " K , ? " 1 Peptid^metiiol^ iriPOlytiC and e*?PaPtidase enzymes which are responsible " X n t nt aurino ,-h”e These enzymes might play an important role in flavour
okj c°nponent. he p cesslng o£ meat Products containing adipose tissue as an

¡ih9

work is to study the lipase, esterase and aminopeptidase activities 
" tha P r o v i n g 0 ohfaVmeeatnprSucis”ate ld“  °f « “  hydr°lytlC changes which may be

j"51 S ,-V,f*re neutral (pH 7.0) and basic (pH 8.0) lipases, acid (pH 5.0) and 
1#K  -» . and leUCy1' arginyl, alanyl, tyrosyi and pyroglutamylX l ts Specific fluorescent substrates were used for each enzyme. Y

f i t * R e s p e c t i v e l v )rtand 1ii7P°zlytiS activity : 2-i a”d 0-8 U/g fat for neutral and 
.«Val hva' ln the caselyAf T k  2 and } • *  u/9 fat for acid and neutral esterases, 

p / 1 (»"• K  °!ysim - 5  the aminopeptidase activity, only the leucyl, arginyl and
A t * ’ res" hianyl and^iroolu^ ^ . X X  °-31 an<? °’11 U/g fat' relatively, are 
11 , Mir. Of P6ctivelv ru1 hydrolyalng activities are very low, 0.02 and 0.005
joints '°fis free ln Vlew °f these important levels of enzyme activities, a relevant

ICIS 

>1

.Mil. of W t i v e w  iiyuroiysing activities are very low, 0.02 ai
/ V S  f . free fy^tv J L ^ V i X J * ® 8®. lmPortant levels of enzyme activities, a relevant 

during t h '  L  and amlno aclds might be generated, depending on the9 he processing of meat products and with special incidence on «lose dry-

, X ü
^  Mp,„S' 0F ANTIOXIDANTS on wholesomenes and shelf-life of mechanicaly deboned

n ^ l(mdpm)
n f°J*8osl Lj‘ ’’NhELJKOVlä*, G. VOJINOVlfi* and 1. VELJI6**I

!i
Ini

y *
y
s/ " * eb 

»«1

htitute of
eh ik s

»«1, nCe

Meat Technology, 11000 BEOGRAD, Yugoslavia

’ 11080 ZEMUN, Yugoslavia 

of +.«
ne antioxidative substances on wholesomenes and shelf-life of fresh and 

backs and necks on prevention of oxidative changes as well as their slowing
^  "*’*lv© s t ij»a *. ,

yj, ’ &0lv ea. The antioxidative substances which were investigated were following:^ N i > hate-
6 i  higher in MEPM from backs comparing with MDPM from necks. Antioxidative effe-

- T -  ^  SUbst— s
• '  S tahc6s
pi1 311 make the storage time of MDPM much longer.
[Ve

vitamin E, rosemary extract and propyl-gallate. The results showed that 

ier in MEPM from backs comparing with MDPM from necks. Antioxidative effe- 

was successively: propyl-gallate, vitamin E, rosemary extract. Adding
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° N |C M EA SU R EM EN T o f  m e a t  h e t e r o g e n e i t y  d u e  t o  c o n n e c t i v e  t i s s u e  
ELK A R A M 1 ,2  p . L A U G IE R 3, m . F IN K 2, j . c u l i o l d

' Afi0 U]

de R. .
i, Oratoine Cherches sur la V iande, INRA THEIX, 63122 CEYRAT.

CnTRs et Acousticlue’ ESPCI, 10, rue V auquelin 75005 PARIS.
1 4 5 8  Im agerie Param étrique, 15, rue de l'Ecole de M édecine 75006 PARIS.

f o ^ o t i i c
^ Se,lt ‘°  this 3 8 6  analy sis  is Pro Posed as a q uan tita tive  technique fo r assessm ent o f  m eat q ua lity . We 
he the Calcul'atiPaper exPerim ental resu lts on the m easurem ent o f m eat heterogeneity. The m ethod is based 
¡Or,' SamPle j1” "  ° f the correlatlon  coeffic ien t o f échographie signals recorded in various locations o f  the 
Ottl atio>> c o e ff  the CaSe ° f  3  hom ° 8 eneous m edium  (i.e. only scattering  m edium ), theory  says th a t the 
t t /  °» the bea 1CIem rap id ly  van ishes w ith th e  d istan ce- The value o f  the corre la tion  coeffic ien t depends 
iq, C0rrelatiOn am Wldth' ° n thC contrary  in  the case o f a heterogeneous m edium  (rich in connective tissue) 
tcho08raPhic dataCOefflClent does not van ish  and its value depends on the degree  o f  hete rogene ity . For 
Of jgraPhic B .sc.a r e c o r d l n 8  and  p rocessing  we designed  a m ecanical u ltrason ic  system  w hich p ro d u ces 
c°n Lai. an *m a^ es t îe m eat- A focused transducer o f 4 M Hz cen ter frequency is m oved in steps

tiSSUg8e Slze echo 8 em c Structures v isib le on the im age correspond  to  the specu lar echoes o f  the 
L I  bet» een (, The im age is d ivided in t 0  f ‘vc regions. The degree o f heterogeneity  is estim ated  by the■°cff:

"eSrep'■ cien
'een th -----  “ “ V “ v<= legions, i ne uegree or Heterogeneity is estim ated  by the

is c a l C SUrfaCe o f  the ech o 8 en ic  s tru c tu re  and the w hole reg io n  su rface . T he c o rre la tio n  
~ °f hetero Û 3ted ^or dd3efcnt reg ions and it is show n that th is coeffic ien t increases w ith  the
0ri'c asse î . geneity m easured  by the su rface  ra tio . T hus we p ro p o se  tw o q uan tita tive  in d ic ies  fo r 

“U sinent o f ------ ■ -■  • ' -“It!hasouegj. "»unic j '  m eat heterogeneity  due to  the connective tissue. T he surface ratio  is derived  from  
"¡su'e f0f heter^ 8 6  .and m easures the v isib le  heterogeneities. The coeffic ien t corre la tion  m easures a lso  the 

. ne 'ty  Eut w e th ink  th a t it should  be an in teresting  index  fo r the m easurem ent o f  o ther 
visible on the im age such as tissue anisotropy.

1 fea‘“res

> tIcn 0p
DILUri0N TOR ESTIMATING carcass ccm>osition of fat tailed awassi sheep . s.** N’^SH id

Tk Bank,i ’ ■A Z 1 Z » J .ALKASS AND K.AÖOUD. Departement of Animal Science. College of Agriculture,V ty . 8hdad - l raq _
K  * **M i ram i
L w  ^ Ce \vas an*)s were used to evaluate urea space (US) as an estimator of carcass ccmposition .

• . ’neasiiy.j , „
WQ 5 ---- -----{.— y lui W11UUIV1 UUCUOO Udtyobl

V,îte slau„, SUred 12 min follcwinS  the Infusion of 20% urea ( 130 ng urea/kg live weight). *nd .  8n te red a f(
into Were taken- After chilling overnight, the left side of each carcass «as physically

l Ĉ r,"casses dilution and weights of the full and enptied gastrointestinal

<6
^ s s  f Mll° bone f=t

at ’ * and lean . Urea space / live weight (LW) was related to percentages of•9 (PCP)
°t 0-07 Us ( i CarCass lean (PCL) by the equations 21.6 - 0.03US ( r*= 0.90 p < 0 . 0 1  ) and 

0.,„ y w etgllt 0,76 ’ P C 0 . 0 1  ), resp. Negative correlations were obtained between US/LWIV-«is ’•31 and each of tail fat, total fat percentage and PCF ( - 0.50, - 0.48 : -0.49,

^ i tiCOriciudeH t.nCl ~ °*31)- Positive correlation ( + 0 . 4 9  ) vas est irrat ed between PCL and US/LW . 
nat urea 

ln fat ta ile d
on Urea sPace measurement may be used as a practical estirrator of carcass 

sheep .



A NOVEL, NONINVASIVE METHOD TO MEASURE FAT CONTENT OF BONELESS MEAT.
M. BARTLE and B. B. CHRYSTALL
( DSIR Institute of Nuclear Sciences, Box 31312, Lower Hutt, NZ), and (MIRINZ, Box 617, Hamilton, NZ).

A ,tfrU* P „
Fat content of boneless manufacturing meat is the basis of its value and end use. Measurement procedures for produc ^  $, 
a carton vary from the tedious and inaccurate method of core sampling and chemical assessment, through to the EMME
instrument.

The latest and most versatile approach to measurement of fat content of cartonned product is to use the 
transmissionission of neutron and gamma rays through the carton (NEUGAT) and then analysing the attenuation of the rays i>c \  
the fat content. This method has been developed in New Zealand and is now at the commercial prototype stage. j P i i  

The level of radioactivity used is Iff’ of the amount used for food irradiation. The New Zealand Health Departm6" 1 S i, 
consider the use of radioactivity to constitute food irradiation because of the minute dose. jTht

Tests comparing the fat content of cartons boneless beef or sheepmeats measured by chemical analysis with those 1,1 
with the NEUGAT principle show the instrument to be accurate over a very wide range of fat contents. The system y  «d, 
measures fat content of cartonned meat over the range from 0 % fat through to 10 0 % fat in both chilled and frozen ^
present state of development the fat content in a carton can be determined to within 1.5% in 10 seconds. Future develop ., e,
enable the same precision to be obtained with measurement durations of less than 5 seconds. The error in measurerne" 1 ,*3S>

iable \ ,second measurement time is currently 4%. The system, now being commercialized by AW A (NZ) Ltd will ena
monitoring of cartonned meat to meat predetermined specifications or the marking of cartons with their fat content. S i

COMPARISON OF VARIOUS INSTRUMENTS FOR ON LINE ASSESSMENT OF THE COLOUR OF

CARCASSES. ...
F. BECHEREL<1>, G. EIKELENBOOM'2', M. RENERRE'3', J.R. ANDERSEN'4'
(1) Equipe Qualité des Viandes de l'Institut de l'Elevage, Route d'Epinay, 14310 VILLERS BOCAGE, France
(2) DLO-Research Institute for Animal Production, P.O. Box 501,3700 AM ZEIST, The Netherlands
(3) INRA, Station de Recherche sur la Viande, THEIX, 63122 ST GENEST CHAMPANELLE, France
(4) Danish Meat Research Institute, Maglegardsvej 2. P.O. Box 57, DK 4 000 ROSKILDE, Denmark

«Ott
1 ,

k

A total of five instruments were tested in order to evaluate their ability to assess the colour of veal carcasses early P
min) and on line. The experiment took place in Brittany (France) and involved a total of 367 veal carcasses, 
consecutive days. The colour of the Rectus abdominis (RA), after removal of the skin, was measured in 
instruments : the Chromameter CR 300 (Minolta), the Surface Meat Colour Meter (Sensoptic) and the Re,r0'“ L /  
Invasive duplicate measurements, using fiber optics, were made in the M. Longissimus lamborum and the M. B|C 6 j

A
the Invasive Meat Colour Meter (Sensoptic) and a prototype of the Danish "Pigment Probe". Three standard mea= ^m e  invasive Meat vsuiuui muioi ~ ----- ~
used as a reference : (1 ) independant visual assessment of veal colour (4 classes) at 45 min p.m., by four perso  ̂̂  ̂  

(2) ultimate colour (L, a and b values) of RA determined by spectrocolorimeter at 24 h p. m. and (3) haem conten 

method). ^ .metnoa). f .

Surface measurements were best related to the visual judgment of carcass colour, on the same muscle ( y» 
correlation coefficients between this reference measurement and the Chromameter (L and a values combined^ f ,

I were respectively 0.85, 0.81 and 0.76. The correlations were much lower (043 JColour Meter and Retrolux I
measurements with both invasive instruments, performed on other muscles (LL and BF). Similar results were od ,
other references were used. A sample of 253 carcasses was selected to study the ability of both the Chromametef J  

combined) and the Surface Meat Colour Meter to correctly predict the colour classes as determined by visual asS ¡ /

value). 89% and 84% of these carcasses were correctly classified respectively with the Chromameter a n d j^ y
Colour Meter. . It is concluded that, at present, the surface measurements (RA) with both the Chromameter CR 
Meat Colour Meter are most suitable in providing an objective on line assessment of the colour of veal carcasses



(¡  ̂^A B IL IT Y  o f  s e n s o r ic  p r o p e r t ie s  i n  b eef  by  p h y s ic o c h e m ic a l  m e a s u r e m e n t s
V Roswitha DÜRR and H.M. EICHINGER

an°n Thalhausen, Lehrstuhl für Tierzucht der TU München-Weihenstephan, W-8051 Kranzberg, Germany
.. \

31 Shk. ar<̂ ‘sabon of sensoric beef meat quality is a major objective especially for the European beef market. Nevertheless, 
^ 4 C Ve eva ûat ôn beef quality is time-consuming and expensive. Therefore it was the aim of this study, to examine 

of Measurements for the prediction of sensoric beef meat quality.

^°111 long, thoracis of 37 young bulls and 38 heifers were used for the physicochemical measurements and for,x Valuations. Measurements of conductivity, pH and meat color (L*-value) were performed 1 day post mortem.
^  k ie .  Iar fat content (IMF) was determined by Near-Infrared (NIR) reflectance measurements. Sensoric evaluations of

S' ic iness, palatability and overall acceptability were performed by a trained test panel on cooked samples. For the
1 , Hi, 1 . sensoric properties multiple regression models including conductivity, pH, meat color and IMF content were
^  h\ ^d^arI Ntgjj an<* curvilinear relations between the dependent and the independent variables were considered in the regression

: V/  Ov^'ficient.75>., nts of correlation (r) between the predicted and the real evaluated sensoric properties were between 0.62*" and0’ it, our jy,Ve v  material conductivity and pH did not significantly increase the coefficients of determination.
> a l i e' by using the easy to perform IMF and color measurements, a great part of the variation in sensoric beef

lty ofyoung bulls and heifers can be determined.

5aRisoJ. lb. 'J°S AI,D ap pl ica ti on of quality criteria fo r pse of pork“»Din
V ,  and I. INGR

S i t ,
f°r Meat Research, CS - 612 00 BRNO, Czechoslovakia 
of Agriculture, CS - 613 00 BRNO, Czechoslovakia

/  t0llo**s
s n0 
f ro

univocal objective evidence for the PSE quality defect in pork. This fact
J tlle "normal distribution" of the spectrum of measured values of each meat
i1' ’ Tlle PSE defect is most frequently derived from the pHĵ  values ( - 5,8 ),
A  ' Ctaahce («■ V >25 % ) and V/ater-holding capacity ( >  5 % ) of the meat. These values were

1111
/  2?,
* l

at>Pli
ad in 400 slaughtered pigs, their interrelationships were studied as well as

. oabiilti in practice. The PSE defect was proved by using the pHĵ  values in
°f th"J be “a nlaughtered pigs, by measuring the water-holding capacity in 22,5 %t and 

1* 8 the reflectance in 31.5 % . The correlations between the three studied quality

c° r4l
"Hit,

Abo
Wei’e significant. Providing that at least two of the three criteria were in 

fken 10, 1 1 or 12 % of the meat samples would be indicated as PSE meat if
1)6 °lbi,la'tions of the criteria were possible. The most suitable criterion appears to

non,
th e
">Se,

1 Value. Xf pork is to be utilized effectively, we propose to grade the PSE
Very low to very strong, together with a respective grading of the pHĵ  values. 
‘ee criteria, the influences of three pre-slaughter effects were evaluated in 
Snoup of 120 carcass pigs, the results being 22, 25 and 35 % of PSE meat.

t h r
h°Us



SOME PROBLEMS OF THE EVALUATION OF THE WATER-BINDING CAPASITY AND WATER AKTIYITY OF 
TISSUE
U. Ch. CHOMANOV, A. U. KAMERBAYEV

Technological Institute of Meat and Milk Industry, Glinka Street,49, 490050 SemiP3*®1' 
Republik of Kazakhstan.

Water plays a very important role in a biological systems functioning and researches 4  
state of food products have always attracted attention. Meat and dairy products *3 ^ ^  
studies make it- possible to determine their processing properties. S
It is water-binding capacity and water activity indices that show the state efk  
biological systems. b6
Most of the methods used for determining of water-binding capacity in meat and its ^
have a high degree of errors and take much time. This can be explained by the 1#* "lç
theory of bonds between water and dry framework of a product. ^
The methods is based on measuring free water and bound water content in meat and it5T 6
The equation of kinetics of water activity and water content modifications in the tf *y- 
isotermic drying has been solved IdAw/dt - f(W)I. The amount of bound and free T *  
evaluated by critical moisture index when a sharp dicrease of water activity >s T* 
hence water energy increases and strengthens the bonds of water and dry frai"6̂  " 
ingredients (such as salts,engymes,etc. ) dissolved in water. Methods efficiency deP^ ' 
precision of water activity measurements and scales measuring lost mass of prodU^ 
process of its drying. ,

SEX INFLUENCES ON PIG CARCASSES GRADING 
G. DAUMAS m  and T. DHORNE «>
(1) Institut Technique du Porc, Pôle Qualité du Produit, BP 3, 35650 LE RHEU, France \
(2) Institut National de la Recherche Agronomique, Laboratoire de Biométrie, 65 rue de St-Brieuc, 35042 RENNES, France

s
Although sex effects are well known to influence the lean proportion of pig carcasses and therefore grading methods, «° ^  X  
E.C. takes actually sex effects into account. In order to measure the improvement of accuracy in predicting carcass lean P '° ^ ' V  
rntroducing sex effects, different models were fitted on a sample of carcasses partially dissected. Bias between sex has an ■ N  
residual standard deviation of the prediction models. In order to appreciate the human perception of conformation effect*’ ^  X  
was conducted on two samples of carcasses of the same predicted lean proportion. It is shown that the conformation p a ra ® ^  fllff 
related with sex effects, asserting that taking sex into account in the model could lead to an improvement of the prediction. ‘X



“ ALIZE THE METHODS FOR GRADING PIG CARCASSES IN THE COMMUNITY ?
Î ',ÛAüMa s  < »  T „’ T - DH°R N E <2>¡îj *8atut Teoh •

i d ,! ■Us a, Lab mque du Porc’ Pôle Qualité du Produit, BP 3, 35650 Le Rheu, FRANCE 
oratoire de Biométrie, 65 rue de St Brieuc, 35042 Rennes, FRANCE

t t X  iot

1 Lhet hCOncClUSiODS °f  th e  PreS6nt reSearCh the “ aa« ° a  of - h o d s  fo ro f V > V  ih the “  “  C— y  WOUld nDt P -o e p tib ly  improve accuimcy. The averag e  lean proportion
C  0F6 ‘he cue  P1B POPUlatl° nS - es,im ated  h y  EC au th o rised  m ethods, is a ssessed  about 2 %.

3  V S6tl- In o rd e V to  a b °U t, a  n° rmaUZati° n i ‘ -e - aCCUr8Cy be,WBen ° - 5  » and 1 . 0  %, of th ese  m ethods is to 
V  qUes«ions deal “  “  neC6SSary StUdy aI1 th e  —  hodological problem s in  a detail m anner.
C ^ a t a l  d es ig n . ^  “ “  ^  ih a  pb" a  e l a t i o n  and

icK %
iotion 

Sk 
for

x . “ -----» *“v f'^uu.uun equation ana
s ** ;■"» method com;- a°rmahZa,,0n C°Uld USe the foUowlng means : a common experimental design, an EC

'51e Nation h\ m  v, o ' ----- calculation, the use of common regressors,
each a ' measured "h“1 the “ e device (called reference

#>'
Ion

5 T  *
eA h  * * *

v  S t°ii j f V

F each „ wltn tne same device (called reference
a‘atistica; —  Ca“ raUOn Pr°CedUre f°r * » * “« Pr°baa in comparison to reference device, a
' d document t w  aSS°Ciated paraa’B‘e-  - « — ion, a standard scheme for
'gram * SSk f°r sradm6 methods EC authorisation.
d C j r  needS addltional dissections in EC, could lead to put into practice in three or four 

spaaing methods

' X

: s.°? vHAL0THAHE SENSITIV1TY and oe « at quality on yield and quality of cooked ham 
V rch 'CeVnEtHVAEKE I-*' VERPLAETSE *■. »■*. pauwels h ., EECKHOUT H. A VAN HOOF j .

l0evest ntfe f°r Nutrition' Animal Production and Meat Technology, University of Gent, 
aat 10, 9090 MELLE, Belgium

\  .
L ^ t U r e  a T ^  inVeSti93ted thS lnfluence of halothane phenotype and of meat quality on 

i  ^  9Uallty °f C°°ked ham- Hams °f tbe right carcass side of ninety-six pigs

‘' O 1 °r Pietrain X Belgian handrace) were used for the production of cooked ham.

» d r 6"118 ° f  meat 9U a lity  Were ^  30 min P° S t m° rtem ° n the C3rCaSS <*■
‘ \  0,1 "Hues °rSI (LD) and M‘ Sem lm em branosus (SM)) and 24 h post mortem on the carcass 
' C " trati°n °f the LD' Measurements °" the product included dry matter, chloride

-  ln Sh6ar f°rCe’ Cohesion' fat udutunt and colour stability. Many significant 

"n6'hega ™Sat 9UaUty measuremants found between the halothane-positive (HP) and the
“‘ha

N e a  'e ' n®9a t
\  ^  c h a C  <HN). animal 9r°UP' H°WeVer' no significant differences were found in the

3 ^hd g5 S studied' except for the fat content. Mean technological yield (TY)

V 5t>s acCo;°.% ln the HN and HP 9r°UP resPectively- However, when animals were divided in 

1,1 C itlal PH ^ 109 ^  l0W' °r high'initlal PH of LD °r SM, ty was significantly lower in the 
V 6 lS 6ltPetilt|ê OUP' Correlatl°ns of T* with meat quality measurements were low. In conclusion,

N o h s C  hal°thane Sensltivity only Partly explained differences in meat quality that 
e for differences in TY of cooked ham manufacture.



TLC M E T H O D  O F  QUANTITATIVE DETERMINATION OF AM O N I U M  COMPOUND RESUDUES IN ANIMAL

D.DIMITRIJEVld, MILICA POLIÓ, GORDANA VOJINOVIÓ
YUGOSLAV INSTITUTE OF MEAT TECHNOLOGY, Belgrade, Kadanskog No 13, Yugoslavia S

> i
TLC method for quantitative determination of quaternary ammonium compound residues llja ,, 
QAC) in animal tissue which is a chemical mixture of: de xa de cy 1 th re erne thy 1 ammo n i ^

(3,5%), dodecylthreeammoniumbromi^e *ec'mide (93%), tetradecylthreemethylammonimbromide 
(1,5%) and octadecycthreemethylammonium bromide (2%). •H
The residues of QAC have been derived from the muscle and fat tissues in the proce5 
of the extraction with methanol. The standard QACCsolution and QAC residues previoUS 
derived from the animal tissue have been applied to the plates Silica gel/merck/ oi
cat. No 5626/by means of the automatic equipment (camag linomat IV). The plates haVe
been eluatfcd. by a dissolving mixture - N - butanol: glacial acetic acid: water
4:1:1. After developing, the plates have been dried at 150 C until the dissolver
vanished. The spot on the plate were spraying by Dragendorf reagent. The QAC resi
have been determined quantitatively in the automatic densitometer (Camag TCL Skann4 *and in the automatic data registration equipment (Camag integrator SP 4290). The * j  ^mu5of this method has been checked by adding 160 mg/kg of QAC to the cattle and pi9 
tissue and the fat tissue.
The results of the investigation show that the method is reliable for quantitative 
determination of this kind of disinfectant in animal tissue.

%
USE OF DIFFERENT METHODS TO ASSESS VEAL COLOUR AND PIGMENT CONTENT

G. EIKELENBOOM, W. ZHANG, A.H. HOVING-BOLINK,

DLO Research Institute for Animal Production,

G.J.

P.0.

GARSSEN AND P.

Box 501, 3700

STERRENBURG
AM Zeist, The Netherla"1id5

S\

ABSTRACT

N
H
: ; N

carcasses, colour was determined at 30;u a t  ju - 40 minutes post mortem by ass19n1̂ ,.̂  • 

L*(lightness)-, a*(redness)-, and b*(yellowness)^jF
longissimus •

f » ' N ,
bothand pigment content was determined in triplicate with 

significantly higher pigment

Using 60 veal

scores with a colour standard and measuring

the M. rectus abdominis (RA). Colour (L*-, a*- and b*-values) of the Mm.

and semimembranosus (SM) was measured on a freshly cut surface, after vacuum packing 

Also, ultimate pH was assessed 

sey and the Nit409 method.
Both in LD and SM the Nit409 method resulted in a significantly higher pigment ^

the Hornsey method. The Nit409 method showed a considerably better repeatability and dls“( 4 ^

relationship with the colour measurements of the same muscles, than the Hornsey method-

pigment content and a*-values were significantly lower than in the SM.

Pigment content, as assessed with the Nit409 method, was better related to the a*- 

L*- and b*-values, while the reverse was true for ultimate pH. Because of the rela4 

influence of variation in scatter due to variation in ultimate pH, it is concluded that '
w . ¡ O «mortem is the most appropriate time to evaluate veal colour, as 11 is mi lucin-eu '

(pigment content) and conditions in primary production. Early post mortem measurement o f  ^  "

(RA) was better related to ultimate veal colour, than the visual evaluation using a

i t influenced

dard.
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>êles >» determ

' aCci“htev
ine carcass composition, ranging in cost and complexity, are under development and evaluation. In this

°f two
lean Percei

Se ^nty .(

technologies, Velocity of Sound (VOS) and Electromagnetic Scanning (EMS), was assessed for the 
ge in beef carcasses. VOS, EMS, hot carcass weight and P8 fat depth measurements were determined for

'  K  ned dhemically. The mean carcass weight (CWT) and lean percentage were 243 ± 46.8 kg and 6 6  7 ± 2 6
iu«‘ .

Sht Angus x Hereford steers, within one hour after slaughter. After overnight chilling, the sides were boned and

tu^y
; k

v ,

S i e

■ H i
vOs
0- 62-

1 difff

ra"ieter

V  *easuremen*

Measurement (at 10-11th rib) was less accurate than the best combination of VOS measurements (R2=0.44; 
EE-1.62) and the latter was significantly improved when CWT was included (R2=0.70; SEE=1.48).

in accuracy were observed using single EMS phase curve parameters, the combination of CWT and an 
(Hl), was the most accurate (R2=0.79; SEE=1.24). Although both EMS and VOS were slightly more accurate

erence.

'111 1 Messed t
combination of CWT and P8  fat depth (R2=0.68; SEE=1.59), the potential of each will only be known 
1 a larger heterogeneous sample.

V Ic»■‘lire forM,eat
s  d e t e r m i n a t io n  o f  f a t , w a t e r , p r o t e i n  a n d  c o l o r  in  b e e f  b y  a  n i t -a n a l y z e r

^ s e a rc h , 8650 Kulmbach, Germany

are ^  pp nation of Near-Infrared-Transmission-analysis (NIT) to the determination of quality-parameters and 
\S. the ir,0frted’1 1 1 6  NIT' measurements were done by the Model Infratec 1255 of the Firm Perstorp, Sweden. For

leculeslrifrared beam passes through a 15 mm layer the sample. The NIT-spectroscopy is based on the well known
i°(‘ The <̂ erent functional groups - fat, water and protein - absorb the infrared light at different wavelengthse aim

^  ,^^'meas t*ICSe investigations was to get calibrations for the different meatquality-criteria of beef, moreover to 
•ent J n̂ areq ah?iei^ ents the reference values of the conventional analysis. During the calibration regression functionsi> ^ T 0erments'

! C* y  1 r*a*>le Of the 1 tl0nS and ,he *luallty parameters from the conventional analysis are to be calculated. As the main 
^  Cs' phrther e regression functions was considered the intramuscular fat content, determined by chemical analysis of 

y  S j^ e H  includ^a~ eS like protein'  and water-content as well as meat lightness (L*-value, Chroma-Meter 200b,• The material of the calibration samples came from young bulls (n = 6 8 ) and young cows (n=60).
esi- '*une(j j ° rS^  Were taken 1 day post mortem in the height of the 7th rib, followed by a deep freezing. The

*ed as f„„ a:Tluscular fat-contents had a range of 0.7 %  to 8.5 %. At the verification of the calibration the variables 
fat-content with R = 0.99 and SEC =0.34 (Standard Error of Calibration), water with

CQasf^n rai-con
‘< ísy o 4ollows;- ‘m u s c u la r  -4 5 . P r o » « . , - _  . . .^ l°r int,—  C'n W11l1 R ~ b.93 and SEC=0.36, color with R = 0.94 and SEC = 0.92. A test on an independent sample

A
jl V

*0.45
r ihtr¡
dence,

less
Henc ,,UScular tal SEP = 0.25 (Standard E rror of Prediction), for water SE P =0.39, for protein SEP = 0.27 and for

V > t > l y .  ’ the NlT-n
ntii1 point Or personai and time1 view.

measurements have a precision comparable with that of the conventional methods, morover, they 
expenditures. The total avoidance of reagences should be taken into account in the
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^ sEN IVE Me t h o d s  f o r  a s s e s s m e n t  o f  b o a r  t a in t  

li. 0LLER a n d  J . RUD ANDERSEN
SP’1

MeatR e
se®ch Institute, Maglegaardsvej 2, 4000 Roskilde, Denmark

jFD Ä °df0,

of the . CaStratlon o£ malc P>gs has been practiced for centuries in order to avoid the occurrence of "male odour” in meat from animais Th >■* com 6 maIe odour" 1S only a problem, when meat or meat products are heated by the consumer prior to consumption.
t S resP°nsit>le for the boar taint is known to be skatole. When producing uncastrated male pigs it is important to have 
^mining the concentration of skatole in order to sort out tainted carcasses. The Danish Meat Research Institute has developedhtetfa

ill®
,n^'Jl[,Urinletric ’ 3 colou™ etric [1], and a high-performance liquid chromatographic (HPLC) method [2],

RltaSurement of th°d USCS eXtraCtl0n ° f fat samPles with TRIS/acetone mixture, -  derivatization with 4-dimethylaminobenzaldehyde 
Used a the abs0rbance al 5 8 0  W - This method has been automated to a capacity of 20 0  standards/samples per hour, anddr»'1 ted

phase

’arati aU8bterhouses' The method is, however, theoretically open to interference from other indolic compounds. A HPLC-
1 of 1 3  different indolic compounds and quantitative determination of 7 of these, including indole and skatole, has been u Phax/» o— ,

lectio preparation is used for extraction of the indolic compounds. Fluorescence (Ex./Em. 280/340 nm) is used for
Hi„„ " 12].
.  8 ’he tw0 my

11̂ ''» a te  ska,o—  00  samPlcs containing skatole gives a good correlation (r=0.973), -  although the colourimetric method tends 
"lt(> the T[ ry onlent at very low concentrations. This correlation does not improve when indolic compounds other than skatole are

e reSressi0n, _ 
m«hod. ■ thus it may be argued that none of the other indolic compounds contribute to the results obtained by the

n « ' f ‘■ M,
1 a"d S'E' Swrcnscn’ Proceedings o f 30th European Meeting o f Meat Research Workers. Gent, 1986, p. 394.

T’ Chromatography, in press.

F EYE MUSCU AREA TO THE OBJECTIVE MEASUREMENT OF CARCASE MUSCLE
' t AYLOR2 AND R. PRIYANTO1

Medic,"mal L1ne and Production, The University of Queensland, Old. 4072.
^  ■ The University of Queensland Gatton College, Lawes, Old. 4343.

. r S u ^ ^ b s e d
1 P S  h ^  haüT1V CarC3Se appraisal SVSIemS ,tlrou9hout *e  worldin an effort to quantify carcase muscle. Recent advances in 
, j /  Cat|te and ^  to <be availability of imaging (Real-time) ultrasound which allows scientists to measure eye muscle area 

■ However the value of the contribution by eye muscle area to the quantification of carcase muscle is not6<

% 07 C|i<*iof Oa ŜPessions were used to investigate the contribution of hot side weight, 12th rib fat thickness and eye muscle 
y  ^ 9raih-fedg musde in three groups of carcases, one grass-fed group of 44 (97-269kg), one grain-fed group of 34 (277-

’“dp of 48 (291-512kg). A side from each carcase was totally dissected into muscle, bone, fat and connective

7  batyu °f both weiohr
devjgĵ  and percentage of carcase muscle, eye muscle area alone was an unsatisfactory predictor showing high 

16 iWw and ne|atively low coefficients of determination.

:
,u . 8®'t °Wed 'b®1 eye muscle anea was of little value in contributing to the prediction of weight or percentage of

S ^ f i c t i o n  heaVywei9ht carcases (bo1h 9rass-fcd and grain-fed) the use of eye muscle area gave slight to moderate 
Ûscfe rattl̂ 0f h“*  Wei9ht and pera3nB9e of carcase muscle. In all three populations studied it was preferable to predict 

iw Wan percentage because of the greater amount of variance explained by regression.

S e V e '^ d e a,VVei9ht car area was of no practical value for predicting muscle in lightweight carcases, but it contributed moderately to
^  where it was best used to predict weight rather than percentage of carcase muscle.

, . . x

S ilH .^ 'b a t



DETECTION PSE MEAT AND INFLUENCE OF HAEM PIGMENT CONCENTRATION 

Mâ. D. GARRIDO, J. PEDAUYE, S. BANON, A .D . PEREZ, J. LAENCINA.

Tecnología Alimentos, Facultad Veterinaria, Campus Univ. Espinardo, 30071 MURCIA:
S /

*
This study has two objetives, first to estimate the incidence of PSE pork meat

id  Of

the other hand to study the influence of haem pigment concentration on PSE or pFD Ifl'lll

hundred and five commercial carcasses.

The meat quality (PSE, D F D , Normal) was determinated through non destructive ^ 

slaughter line.

Measurements of light scattering, electrical conductivity and pH were made

Hi

abattoir working operations using Fibre Optic Probe (FOP) and Quality Meter (OH)
A

Measurements of FOP, QM and pH were taken at 4 5 ’and 24 h post mortem on S e m i me»', A

muscle and L o n g i s s i m u s  d o r s i  (LD) muscle.

The pigment concentration in the meat was determinated by the Trout (1991) an'pal1

using SM samples.
ji'

With discriminant analysis we have tried to find the pigment concentration

might corespond to each meat quality classification behaviour analyticals aPd A

iables between sexs, have been contrasted by a F- Test.
J.

CHARACTERISTICS AND COMPOSITION OF LEAN AND FAT IN PORK CARCASSES 

M§. D. GARRIDO, E. MARIA DOLORES, B. LOPEZ, A. MUÑOZ, J. LAENCINA. 

Tecnología Alimentos-Genética y Mejora Animal, Facultad Veterinaria. 

Campus Universitario Espinardo, 30071 MURCIA, Spain.

The aim of this study is to realize a va loration in two hundred and fiftyfive

corresponding to two breeds -L: (Landrace x Large White) x Dalland), D = D*
and fat characteristics using the Fat-o-Meter probe (FOM) inmediatly afte' *5,,,

studying the dates of lean percentage, sr (mm fat 3/4 inter rib), si (mm fat

(lean thickness).

These measurements have been constrasted with other parameters such as

carcasse lenght, subcutaneous fat thickness in G l u t e u s  and the first ri1” v
/ s

carcasse Also with intramuscular fat, moisture and water holding capacity , 

S e m i  m em  b r a n o s o  muscle.
For the stimation of water holding capacity total (WHO) soluble sarcoplasmic i>

proteins were determinated (Barton Gade, 1984). Furthemor was employed the St* %

method with Volovinskaya (1968) modification.

have also investigated the influence that the breed and sex may ha''6 ^

considered through a F-test looking at significative differences (P<0.05)

sonie of th variants, such as lenght carcasse, intramuscular fat, CRA, si, etc-



FUTURE CLASSIFICATION SYSTEMS - REQUIREMENT SPECIFICATION FROM A MANAGEMENT pERSpft'
G; LORENZ
Institute for Business Management and Market Research of Food Processing, Federal Dairy Research Center, 2300 KIEL,

The paper will describe feasible classification systems which are compatible to the overall management strategy of a s
Additionally compatability must be gained to all départemental strategies, for example the marketing, production and P
strategmy - to name just the most relevant ones.

Starting with the market strategy, the requirement specification of a suited "marked orientated" classification technology * 
Then, these requirements are being "translated" into possible production hardware components. The same approach will ^ ' 
other relevant firm strategies, so that at the end of the analysis a "complete (hardware) picture" of future classification s- I 
suited for management purposes - can be drawn. ,

5 111

Quality of Beef Produced in Estonia 

V.LUTS,V.KANGRO and H.KOPPEL

Estonian Development Centre of Meat and Dairy Industry,
t» \Estonian Research Institute of Animal Breeding and Veterinary Science,EE2400 Tart % t s

JV "Estkompexim",EE0109 Tallinn,Estonia

The following study was carried out to evaluate the quality of carcasses and I .

fattening bulls and heifers of the Estonian Red dairy breed from state (b*^ • 0̂r

private (small) farms.The quality of carcasses evaluated by the carcass c l a s s i f ^ ' V t

system valid in Estonia was compared to the E.U.R.O.P. cl as si fi ca ti on s y s t e m . The sei
tage of kidney fat was c a l c u l a t e d .Beef quality al terations (PSE-pH<5.8 and DFD>^' 

assessedd by pH. and pH.g values in the M .Longissimus dorsi.The physical composi u i)

l e s , fatty tissue and bone) of half-carcasses and chemical co mposition (content ^

fat,water and ash) of M .L o ngissimus dorsi was determined. C°Th

The results show that there were no carcasses meeting the demands of the two ‘

ses of E.U.R.O.P. cl as si fi ca ti on (E. and U. by meatiness) due to the un su ff ic ien ^
t / * V

ment of mu scles.The percentage of kidney fat was 1.1 - 5.6. The quantity of PS^ I

small and that of DFD beef was bigger in state farms in co mp ar is on with private 

(20 and 33,3 %, r e s p e c t i v e l y ,of the animals studied).
0(JV

It can be concluded that the young cattle of the Estonian Red dairy breed P

S
casses with ac ceptable meat quality.



OF A NEW METHOD FOR PREDICTING FAT CONTENT IN LAMB CARCASSESISP Tion

if0 hs
pgO of p

. FP ood Science, Swedish University of Agricultural Sciences, P.O.Box 7051, S-750 07 Uppsala, Sweden

the mal commercial carcass quality it is necessary to use accurate grading methods. In Sweden as in almost all 

v.. atent of lamb and sheep carcasses is visually judged. Subjective judgements suffer from several 

ll* 'leref0r m°St lmportant is lhe difficul,y ,or ,he grader to maintain the "true" level for carcass fatness during a long

J x , 6d here are many 9° od reasons ,or developing an objective measuring system enabling the carcass composition 
,,p higher accuracy.

"Th,

I I I*

V
°tth

>ri of Meat
S(j science we have for several years tried to develop an objective measuring method. We have looked at 

msnts °t the lamb carcass which strongly correlates with the total fat content and we have found one site: The 

y between the 10th and 11th ribs, just in the middle between the spine and belly opening where the tissues 

total fat content was determined by partial dissection and we have until now dissected approx. 1200IV* fro[n
P  ̂ ,be National Agricultural Marketing Board and in collaboration with Food Technology Comp (FTC), 

V h ic b . devel°Ped several prototypes for measuring the belly thickness. Today we have got an on-line measuring 

Possible to explain 65 % of the total variation in fat content.

V
V *  tlf: Bit e  fo rce in  hardness per c eptio n .Id. '■ •M a

'  V  "  PEYR° N  - j- CULIOLIln de R<'echerchles sur la Viande, Theix, 63122 Ceyrat-FRANCE

^Pect, tenderness, with moisture content and flavour, are the main factors determining the overall

K
k  *  itsp u  of Positive

1 UK 8 S l e m Pr0ducts- Concerning hardness perception, the role of the bite force was studied with different models 
V mechanicai boh •,iT» C aviour but not suitable for swallowing. Elastic, plastic and brittle products were studied. For each* HI°duct$ ¿iff
/  \  ! ̂  a  2l) ^  ered °nly m hardness' Elastic models were made from silicone elastomers (n = 14); plastic models from
¡l’1 ! n, FV Con, le m° dels from Pharmaceutical tablets (n = 5). For the elastic and plastic products, samples were divided

. H,,, ^  Was Pnt S tW° Samples of same series, subjets had to say which was the harder. An intra-oral load-cell (12 mm 
( '“'ill ‘ 01 °nt0a m " "  eaCh Sample' Durins 1,16 comparisons’ biIe forces were recorded. Incisors bit either directly onto the

*cta. metallic disc placed under the sample in order to record only compression forces(T2).a,  ̂g 1 ----------------- '•-—y wvau|/Avui»Ull

f: With hardC0ITelatl0n WaS fOU"d between the bite forces “ d the sample strengths. However, for plastic products, bite
. l \  Ven Wlthln each series whereas no correlation was found in any series for the elastic products for

s .
V t Upp<;ar

!S( \ S a‘teci r0]e fo S that tbe blte F°rces are probably involved in hardness perception for plastic and brittle models but do 
CeP%  lastic Products. In this case, the resulting deformation could be the main source of information concerning



CONFOCAL MICROSCOPY-A NEW TOOL IN THE INVESTIGATION OF MUSCLE AND MUSCLE FOOD PRODUCTS

V. SARAFIS

Centre for Biostructural and Biomolecular Research, University of Western Sydney, Hawkesbury, Boui*e 

Richmond NSW 2753, Australia.

Sv I

Confocal Microscopy is a new form of imaging involving a diffraction-limited spot scanning a spe°
ijnen'

light emitted, transmitted or reflected by the specimen is collected and brought to a diffraction- .u«*“
on a diaphragmed detector. The signal from the detector is used to modulate a monitor display and 

jected to various- software routines to enhance or modify the image obtained.

may t>8' V

Confocal Microscopy results in an improvement of x y resolution, particularly in the fluorescence

blur-free focusing on a particular plane without out-of-focus contributions from planes above and 

allows for clear three dimensional reconstructions of imaged specimens.

Confocal Microscopy has been used to image single fixed muscle fibres and aggregates stained with

for K
bel»“

y  *
and Eosin. Fluorescence is excited with a Krypton Argon laser at 488 nm and produces a strong s i ? :»«> n

fades slowly. Early results indicate the ability to discriminate the sarcomere structures i n d u'idi^

lines traversing them. NBD labelled phallacidin, an actin specific fluorescent probe, has been

sarcomeric actin, both in vivo and after fixation and is used to demonstrate the three dimension3'

of muscle fibres after similar excitation. The actin distribution in muscle fibre products has 

using this probe and 3-d examples are given from comminuted meats and fermented sausages.

bee”

h
%A TRIAL TO DEFINE FACTORS AFFECTING PIGMEAT QUALITY >• (¡

M. SEVERINI, M. TREVISANI, A.R. LOSCHI and A. VIZZANI f
Istitu to  di Ispezione deg li A lim enti di O rig ine A nim ale, F aco ltá  di M edicina V eterinaria , UnivefSl 
S tudi, Perugia, Ita lia

i í i NThe availab ility  o f a su itab le  system  to g rade the quality  o f  p igm eat w hich has to be p ro c e ss^
im portan t to attain  the best cost/b en efit ratio .
T he L ongissim us dorsi m uscle was chosen as an experim ental m odel fo r the p resent study. ^ 
Sam ples from  G oland  and  L andrace  x L arge  W hite p ig s  d e liv ered  by th ree  d iffe re n t F i t
analysed for pH , W HC, swelling ability , d rip  loss, cooking loss and percentage of P A S-positive ft 
N orm al, PSE and DFD m uscles were classified  on the basis o f  pH and colour at 1 hour and 24 &0 Ffy 
plus the content o f  glycogen in the m yofibres a t 1 h r p.m ..
A dopting these param eters to  group the m uscles, a corre la tion  w as found betw een the prop*ose‘* V;
o f m uscles and drip  loss and sw elling ability .
A less significant corre la tion  was observed w ith cooking loss.

F S
01

H ow ever, d ifferences w ere detected  am ong the m ean values recorded in m uscles o f the same I T  ^ ..
anim als slaughtered  on d iffe ren t days. ^  ,

i
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•TONS o f  c o l o r m e t  in  m u s c l e  f o o d  q u a l it y  e v a l u a t io n
AH[k ,J| and R.B. PEGG

nt ° f  Biochemistry, Memorial University of Newfoundland, St. John’s, Newfoundland, Canada A1B 3X9

t®t1̂  ,,f ’Ait
n ,f“ < K .

a hand-held colour analyzer designed to assist researchers and quality control personnel with objective measurements
le r

° 1 reflectance. This instrument is built by Instrumar Engineering Limited of St. John’s, Newfoundland, Canada.

V ,
in od

l \ ,

si o+

"'«ats

3 Col(0rmet for assessing meat quality and differentiating normal and PSE pork from one another. It was noticed that
value

^hichr
was most sensitive as an objective quality indicator for detection of PSE meat. PSE pork muscles generally had

NA
n<* '

L S

ranged between 59.5 ± 2 .1  and 60.4 ±  0.9 in shoulders and loins, respectively. Corresponding values for normal 
Were 44.8 ±  3.8 and 49.3 ±  3.6, respectively. Hunter a values were lower and Hunter b  values were higher for

5’ The, 
lQns v

^°loi

content of hemoproteins correlated well with Hunter L, a , Hue and Chroma values (r =  0.999). Similar 
VVere obtained between pigment content and colour parameters when pigments were extracted into buffer solutions.

Irm«  analyzer may be used for detection of PSE meat by either direct or indirect method of evaluation.

■ J
sl<* fe.

K itKK1, a aa  I »  ■. T a c t i c a l aspe cts opf v THE E-XPKESS-METHDD OF MEAT ERODUCTS QUALITY CONTROL

<*9. of aisat and M l k  Industry. Kazakhstan, 490011 Semipalatinsk,

tDe i5370̂ ^6111 perfecting and further developing instumental electro-
'«I clc 'riGAn

ion,

'riethods of substances analysis and creating on this basis a new generation 
s of analytical technique equipped with devices of information coding, dl-

^ r  ^ i n g  channel, tape recording of outlet signals etc.
6 j, rft aXpres ̂ “^ ^ W c a l  studies of conductometric method we have developed the theory

% '  “hA 6 * Shysloai“etho,i of analysis and stated the functional dependence of the qmount of

. f  * •
!?®U a onaracteristios and quantitative content of the analyzed product compo-
la parameters of the original measuring scheme. Experimental studies of

d‘k N al\!0lUtions of ITaCl, Stam pie n ’P k ”
phase analyzer. As a result of these investigations the range of mea-

/Vrt Qrtrt i nn* 4— 4— V. *1 VI _   i .. i * . I / A .  .  _ .
h i  ^
f* V

starch, lactic acid etc, ) were carried out by means of

j»r i6f 6i t i e ) a“^0OQCehtration according to their electrical conductivity ( from 0.001 to
■ «f6 of aaai ®xperimental dependence of phase shifts on concentration and physical 
f  t O ^ b l e  f yzed Product were determined. The developed phase method and phase analy-

* îo , ^ i t i ”  th6ir hi£h obstaole resistance regulated according to measuring ranges
v ^ , i r and reflection of information about the results of analysis in a digi-



ALTERNATIVE POSTONS FOR MEASURING FAT THICKNESS ON BEEF CARCASES 

D.G. TAYLOR1, E.R. JOHNSON2 AND R. PRIYANTO2

1 Dept of Animal Production, The University of Queensland Gatton College, lawes, Qld. 4343.
2 Dept. of Farm Animal Mediane and Production, The University of Queensland, Qld. 4072.

The relationship between a subcutaneous fat thickness measurement and the weight or percentage of fat and muscle in tf® j t ' 
received considerable research attention and fat thickness measurements are commonly used in carcase specification and gt33
The objective of the work reported here was to compare fat thickness measurement at 10 sites for the prediction of carcase 
content

Seventy-eight grass-fed steers representing three breed types with carcase weights ranging from 97 to 420 kg were 
thickness measurements were taken at 10 anatomically defined sites on the carcase. One side of each carcase was j
muscle, fat and connective tissue. Correlation and regression analyses were carried out on the relationships between each [ 
measurement and the weight and percentage of fat and 1he weight and percentage of muscle of the carcase. I}

À -

Seven of the sites produced correlation coefficients of 0.80 or mote between the fat thickness measurement and carcase W 
sites produced correlation coefficterrts of 0.80 or more between the measurement and carcase fat percentage. Two of tf® 
correlation coefficients of 0.80 or more between 1he fat thickness measurement and carcase muscle weight, while none P 
correlation coefficients with carcase muscle percentage. When used in prediction equations to predict carcase fat weight of
carcase muscle weight or percentage the SEE's were similar for all the measurement sites.

It is concluded that there are many sites where fat thickness measurements can be taken to give a reliable prediction of cart»55 
content

EVALUATION OF TECHNIQUES FOR M O N ITO R IN G  PORK QUALITY IN  AUSTRALIAN PORK PRI 
PLANTS.
GRAHAM  R. TROUT
CSIRO Division of Food Processing, Meat Research Laboratory, C annon Hill, 4170, Australia

tK

A study  w as carried out to evaluate the suitability of a  range of techniques for evaluating pork  quality
routine basis in  po rk  processing plants. The m easurem ents w ere carried out at approxim ately weekly in te^
four different abattoirs over a twelve m onth  period. Loins w ere random ly selected from each plant and eV‘✓

the following techniques: Minolta Chrom a M eter, Colormet probe, fibre optic probe (FOP), visual colo&
scoring, pH , protein  solubility, filter paper w ater-holding capacity, and high speed centrifugation water--h o id it  ,
Q uality w as assessed by m easuring 48-hour d rip  loss and the yield of cured cooked product. Using these 
m easures and  sam ple pH , an index w as developed that classified the pork  into five quality groups: E x tre f l^
firm and  dry) ... Extremely PSE (pale soft and  exudative). Statistical analysis w as then carried out °n

rat£determ ine how  effectively each of the objective techniques separated the pork  into the five different quality L
he &the techniques evaluated, only the M inolta Chrom a M eter (L value) and FOP could significantly separate tne 

the five quality  groups (p < 0.05).

t /

* 1;

\



METHOD OF ISOLATING AROMATIC SUBSTANCES FROM MEAT PRODUCTS
^ r ,"lUmeV^ J S -O B R E T E N O V >S -D AN C H E V

01 Food and Flavour Industry,4000 Plovdiv,"Maritza"26,Bulgaria

V J R a c tV n .V, ,
K , .  V°UfFear:\  V ,ent S an effect both on !he organolePtic properties of the finished meat products and on the degree of their assimila- 
W 11 Mil be eValU‘i0n iS mainly ° rgan° leptit- B>' « ‘«Wishing the nature of the substances which give flavour to the meat pro- 

fat** J  "»'ogicai treP0S5,bk' ‘°  devcl0p obj ective me‘hods ° f «Wuting their qualities and get fuller knowledge of the effect of the 
C ' 011 is: : r nt UP0n_na™Ur- The ,ests were carritd °« ‘ “»¡"g sausage filling prepared from cattle and pork meat. Aro- 

. f , 597! M V '"1 a‘ PH =  4 5 and pH = 8‘°  ■ The gas chromatographical and mass spectral analysis were made on Hewlet
PreSsu GC'MS 55'5tem undf'r ,he followin8 worki"8 conditions: 2.5 m v0.2m m  Vetra-2 capillary column; gas carrier 

f j  \  HiCal Mtalvsi, r ^  PSi: injeC‘°r ' SPli“ eSS 1:4; ttmpCratUrC ■  290°C' Ejected amount - 2 ml; temperature of gas chromato- 
,f)l lis‘ indicate U™a“ : 70 C ’ 3 min: 70°C ' 240°C ‘ 8 min; 240°C - 280°C - 10 min; 280°C - 20 min; interface - 280°C. 

k V  TM- G c M*,he me",°d “Sed iS appr° pria,e for isoIa,in« and identifying aromatic substances both in the acid and neu- 
97/,  ‘ S reSUl‘S a‘ pH =  4 '5 were: f-rfuralA’lO",96/100/,95/93/, 67/9/, 53/7/, 51/5/, 50/7/, 42/7/, 39/5/; furfuryl alcohol, 

s i t /  ' 95/11/’ 8I/91/. 71/91/> ™/48/, 69/59/, 55/14/, 53/75/, 52/16/, 51/36/, 50/27/, 43/18/, 42/80/, 41/68/; ecL

.^'Vua,
s<4

-^QLâJILE COMPONENTS FROM B ACKFAT OF PIG AND 
'^S-BITH a n d r o s t f .n o n f . p o n t e a r

>«0
'Ll ° N 1 j  ,

deo BERDAGUÉ1, C. DENOYERl, N. TRANl, m . BONNEAU2, M. LK DENMAT3
/  ,Statl0h d B Cherches sur la Viande, Laboratoire Flaveur, INRA Theix, 63122 CEYRAT, France 

' V * echerch«  Porcines.lechni, INRA, 35590 SAINT GILLES, France
H’pi“levage, ITP, La Motte au Vicomte, 35650 LE RHEU, France

t /  irjjpj. °f th'S study was ‘o detect possible volatile indicators of the 5<x-androst-16-ene-3-one (androstenone), 
m boar taint. For this purpose, two kinds of measurements have been done ;r  h,"■ i,

iniethodVOlatlIe C0mp0nents from 016 backfat of 35 entire male pigs have been extracted by dynamic
_ f and Identified by Gas-Liquid Chromatography-Mass Spectrometry,

'r t ĥe dlft. andros‘enone has been measured by specific immunological method. 
% e s ife«nt „ ................ .  .arid chi,

the
V  "w

y Dt cbem|cal families identified are : aromatic compounds, aliphatic alkanes, aldehydes, alcohols,
r‘de compounds. 

'Vsis of^  ”"s °htaij,e(j correlations between androstenone and some volatile compounds shows highly significant 
\ w ajfo ^  Imear stePwise regression. These relations indicate that the volatile content analysis may be an 

‘■‘direct" evaluation of boar taint.



EVIDENCE OF ANISOTROPV IN PROBE MEASUREMENTS OF PORK MUSCLE COLOUR 
R.D. WARNER, G.A. ELORIDGE, C.I. BALL and E. NANTHAN

Victorian Department of Food and Agriculture, Princes Highway, Werribee, 3030, Australia

The reflectance of meat is reported to be optically anisotropic, thus indicating that the angle of
ill"'
]t *

of incident light onto the muscle fibre could influence measurements of reflected light and thus «Vs..gdl“
This trial was designed to investigate the efficacy of the Colormet optical reflectance probe for P ^

meat quality, including the effect of the angle of probe insertion into the muscle (ie. anisotropy)’ J

boned pork loins were selected at 24h post-slaughter to represent a range in quality of the JonalS1'^i| 

(LT). The quality measurements made on the LT were pHu, drip loss over 72h, surface lightness (L
th«' 

f ro>f
re*“y

Minolta chromameter (200b) and internal lightness (L*) using a Colormet probe inserted either fro» 

surface or into the cranial end of the LT. The loin samples represented a range in meat quality 

exudative to dark and dry. The ability of the probe to predict objective quality measurements was 

the probe was inserted dorsally rather than in the cranial end for all quality traits (correlation 

(r) between probe-L* and: surface-L* 0.80 (cranial), 0.62 (dorsal); pHu, -0.76, -0,52; drip loss,
i nsefl

P<0.01 for all). The equations for the relationship between surface-L* and probe-L* for the two ,
, prot>‘

methods are: Probe-L* = 15.38 + 0.97 Surface-L* (R2 = 0.64, RSD = 15.0) for cranial insertion ano ^

24.30 + 0.69 Surface-L* (R2 - 0.38, RSD = 25.7) for dorsal insertion. These results suggest that ^

probe can be used to predict meat quality, but alternative angles for probe insertion into muscles 

carcass require further research.
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Pr  ̂  infRAred spectrum of beef sausage and chicken patties manufactured with 
• UT2ASE i nh ib it o r.* ^ lLAh*

'au° ^ l University.
FERIAL M. ABU SALEM**; NEVERTY F. GAMAL* and NAHED M. ABD ELMAGUID**

Res. Fac. of Agric., Food Soi. Dept., Shoubra El Khema, Cairo, Egypt.

% iCj.
c Centre, Food Technology and Dairy Department, Dokki, Cairo, Egypt.

Iqo i o t e a s e  i n h '" ^
C f°U 0w d U °r that extracted from potato tubers (Alpha variety) by freezing at

 ̂ Pr0f>^ by blending in the Presence of 1% ascorbic acid was used in its crude form

•Vsi'is *nd
ä**PlLes

9 °f beef sausage and chicken patties. The processed samples that .contai-

of Protease inhibitor were stored at 4°c for two weeks through which X-ray 
i n f r a
o°nta.

r®d spectrum were considered. X-ray analysis indicated that the investig-

îiori ing the protease inhibitors showed a better configuration and
h  th e tesponsed elements (31 elements) which correlated with the structure

higher

ofle Sausage an
ettici6n n chicken patties. Infrared spectrum of the same tested samples proved

K «,ain,
■®nc 

'9 o f
:V of 

beef

£unct.

tease inhibitors in controlling the activity of protease enzyme through 

sausage and chicken patties; a trend which based on the stability of the 

°nal groups through storage for two weeks at 4°C.

V INiq;b i k !dI'URE 0P BEEF sausage a n d chicken patties manufactured wit h a nd without

‘ Sh Univ
nai »Ose Slty' Fao- of Agric., Food Sci. Dept.; Shoubra El Khema, Cairo, Egypt.

SlTOR.

^ L E m*
M.A. ABD ALLAH*; NEVERTY F. GAMAL* and NAHED M. ABD ELMAGUID**

%
i?ac* of A9ric* , Food Sci. Dept. : Shoubra El Khema, Cairo, Egypt 

Centre, Food Technology and Dairy Department, Dokki, Cairo, Egypt.

‘a t
e*t:

3 aus
r a c t e

age and chicken patties were manufactured with or without protease inhibi- 

. ,„ , fr°m P°tato tubers (Alpha variety). The added level of protease inhibi-

S%1Ptes _ °Ut °f the recipe ingredients that used in manufacturing of the investi-
% hi

• Ins

° t t  t

s t c i c
th e

‘Pect,
9ical

i°n by transmition and scanning electron microscopes was used to

structure of the same previous samples. On the other

structure
changes

tk a a d i t i ° n  Of
of beef sausage and chicken patties which manufactured with

. -*« t Protease inhibitor were considered during storage at 4°C for two
e^ ^ l t s,, 114 to , Proved that the presence of protease inhibitor strengthen the muscle

lc% r e in o>0y
the

o f P ro t,
t r 9 c t,

n9 out 
e a s e

Of attack by protease enzymes. Such statement is mainly due to the 

inhibitor for diffusion and distribution along the gabs available

ral kands Of the samples, especially in parallel with sarcomeres.



POSSIBILITIES OF USING WOOL BY-PRODUCTS IN THE PRODUCTION OF SAUSAGE ITEMS 
K . AMIRKHANOV, M . SMIRNOV, O . AKULOVA, E . TULEUOV,U .ILYASOV
Technological Institute of Meat and Milk Indastry, Glinka strit, 49,490050 

Semipalatinsk The Republik of Kazakhstan.

Using by-products is a sinificant re ser ve of increasing protein pr •oduc-ti°i
■ eindustry. Carried out investigations have shoun that it is expedient to

in the production of meat products not in the pure form but as components

in combination with other components.

The main demand to the functional
them in the manufacture of sausages is that they should change the Pr 4gS '
finished products in the desired direction or shouldn t change the«' ^4 

compatibility of a food product with protein components of sausage meat

h iie  '  d
proper ties of by-products food masses a. .-» IP * Í,

str ucture imi lar to the structur e of the
11

, t limparting food masses the 

product.Wool by-products ar<
content of connective tissue resulting in their coarse texture. Apart from 
in their coar se texture. Apart from deteriorating organoleptical propertied”

lr>i,

are unpractically used raw materials. It is caused -

a large amound of by-products in the formula of meat products lias a n e g a t i ^
their biological value. The aim of these investigations is developing th*

. mpf'of produsing food masses from wool by-products ensuring texture i . t n* r
increasing assimilability of finished sausage items.We have studied  ̂

of added dose of food mass on the change of chemical, amino Ik Q
and structural—mechanicsl properties of sausage meat. ^
The manufacture of new kinds of sausages with food mass addition j

finished products have a better texture and cut appearance. ¡¡isThe use of food masses improves water binding of sausage meat,decreases moi»
during heat treatment and increases digestibility of finished products. *

QUALITY STANDARDIZATION OF INDUSTRIALLY PRODUCED "CEVAPCiCi" - NATIONAL GROUND MEAT PRODUCTS 

LJ.BASTlO, D.LAZlC* M.BASTlC**, S.SEKIS and M.SARATLlC*

Yugoslav Institute of Meat Technology, 11000 Belgrade (Serbia), Kacanskog 13, Yugoslavia

* MeatIndustry Pozarevac, 12000 Pozarevac (Serbia), Yugoslavia

** Faculty of Technology, 11000 Belgrade (Serbia), Karnegijeva 4,Yugoslavia

Ground meat have a long tradition in our nutrition. They are produced previously at home, rest3
rent manufactures, on the basis of experience and nutritional habits. Hovewer, there is a great J k
ustrial production, as well as for standard quality. The aim of this study was the quality st3“ 
industrialy produced "cevapcici", one of the national ground meat products.

Bulls of the Simental breed, 24 months old, from eight different farms, were used for our s1
jy, F l S  itudy /fk1 \

of bovine carcasswere used: shoulder, neck and part of the belly. After deboning and grinding
with 3mm holes, meat was processed through the forming and portioning machine ("Koppens") so tbe v

, O’elongated shape were obtained (cevapcici). After that the products were thermically treated on 
for 5,5 min at 200° r so the termperature in the center of the product was 95° C. M

me JComposition, energy, hydroxyproline, cholesterol contents, fatty acid composition and TBK vaiu ^
mically treated products were examined. The products were evaluated by sensory methods; weig^ i¿o$e Ichanges of the thermically treated products were also evaluated. The same investigations were
of 72h. The results were statisticaly evaluated. *

, ~ , i c<P,\The products (cevapcici) of standard quality (e.g. energy contents 850 kJ/100 g, cholesterol jqOV
100 g, hydroxyproline contents - 0,3%, polyunsaturated to saturated fatty acids ratio), may ^  
good selection of beef that is used for their production.

S



V E 0f
CiliMlcA DS1NG MECHANICALLY s e p a r a t e d  c h i c k e n m e a t  f r o m  dif fe re n t p a r t s  a n d  levels o n

’ p h y sical a n d  s e n s o r y  p ro pe rt i es o f b o l o g n a  t y p e p r o d u c t  }s aSl)ET,X «Olo, M.T.E.L. GALVÀO and R.Z.M. da SILVA
HY Centre - ITAL, Caixa Postal 139, Campinas, Sao Paulo, Brazil

X ; »imed to determine the influence of using mechanically separated chicken meat (MSCM) from backs
sensory properties of a^  tyv. 6 leveis of 20, 40 and 100% of the meat block on chemical, physical and

* \  Product.tfials w
tit i ePe conducted and a11 batches were formulated to an approximate finished bologna composition

t p % i ,
%

13%
lnad. Protein. Cooking loss, water holding capacity, proximate composition, pH, shear compression

,1 <v< line 1n Fi-ness, juiceness, flavour and overall quality were evaluated using descriptive analysis with

4 v th'

i o ,
‘reMme: long.

W., ”“ents. the cooking losses were in the range of 6,9 - 7,6%. Water holding capacity was not affected
te range of 4,8 - 7,1%. Products 
4, increasing to 6,5 at the 100%

20% S°Urce of meat nor bY its level, releasing a total volume in the range of 4,8 - 7,1%. Products 
MscM had pH around 6,2. At the 40% level the pH was 6,3

1 1 1« J  s'Sni&
<sh,ear compression) decreased with the increasing of MSCM level although differences were not

ahd ̂  lcant when MSCM from necks was used. Subjective evaluation revealed that products elaborated 
thariMSCM fr°m backs were firmer than the 100% ones. Products elaborated with 20% MSCM from necks 

, 01 N s  , tlle 40 and 100% ones. No differences were found in juiceness and flavour for all treatments.a Xr; w6rp „
^ °Hs: ^ c°nsidered slightly desirable.
\  ^tho^611111181011 product tyPe bologna with 22% fat could be produced using up to 100% MSCM from backs

J  emulsion breakage; b) sensorially acceptable bolognas could incorporate up to 100% MSCM from
the source of MSCM showed no influence on any of the parameters studied.

h

fr 5. E M “ r b o s s i m e t h y l-c e l l u l o s e a s a m i c r o-i n g r e d i e n t in s a u s a g e s su ch as w u r s t e lt ' C > i Ni
'heniis t: P.MASI0LI

Ucts

ry and Technology - Faculty of Science - University of Parma, Italy 

pr°posed to determine the presence of sodium carbossimethyl-cellulose (CMC) in sausages-type-
P- )l. vwufs te l i
I is f01 prior t0 its separation from the other components of the matrix, such as lipids and pro- 

fcir, N  s. °Wed bV the formation of a Celite-pyridine chloride complex with 0,2 M of NaCl.r x  *■ »*.-
uate

on a Celite column and successively eluted with a solution of 30% hot sulphuric acid, 

is then reacted with 2,7-naphthalenediol in concentrated sulphuric acid. The absorption

/ '  l i«ij
%

sveli ln9 coloured compound is spectrophotometrically measured at 540
aU o n Point for this method is approximately 50 ppm, and therefore inferior to 0,03% (300 ppm),

A .  SA >
>  sv ,

by ].
aw in Italy for skinless wurstel.

lnear

N  .°very
instrumental response can be obtained within a concentration range of 50 to 1600 

percentage was achieved, with values exceeding 90%.

CMC found ara close to the limits established by law (within ±  10% of the determined analy- 

necessary to consider the rate of recovery and the sobstitution rate of CMC.

I



OPTIMIZATION OF THE USE OF ANIMAL AND VEGETABLE PROTEINS IN MORTADELLA MIXTURES

E.BIANCHI, A.CANTONI, F.LODI RIZZINI
Chair of Food Chemistry and Technology, Faculty of Science, University of Parma, Italy. tej»sk
Due to their technological and functional properties, the use of proteins other than muscular P I

spread in the meat industry.

The purpose of this study is to optimize the utilization of the following proteins in the producti s 

la: 1) isolated soy protein (I.S.P.); 2) sodium caseinate; 3) powdered pig-skin. A

The term "optimization" must be defined as the pursuit of a correct combination of methods that i" 

mixture without altering its organoleptic qualities. *
k
«¡8m ixture w itnour a l te r in g  i t s  uj.y a u u i^

Thirty of such procedures were devised, one of them established with a control sample in wich not

added. These methodologies were initiated on 200 kg medium-high quality mixtures produced under 1 

ditions employed by the factory in which these tests were performed.  ̂0f*T|etj

Sliced of the finished product were then evalueted by sensory analysis, performed by a test paS liced  or tn e  rin isn eu  jjiuuuu. wcj. c w«*.. ------------------- y ■ • fQt^m
These results were translated numerically using a parameter for overall quality (acceptability) 1  '

■ utilised. Correlations between the proteins were utilized in each procedure were statistical1))_ . . - . . i -i
U pre  u t i l i s e d ,  c o rre la tio n s  u b l w b b u  m e  hj- w ogj....» - « v  --------- — • ----------  r  («

results obtained conferm that the use of foreign proteins, when utilized within well-defined H ” J »3results obtained conferm that tne use or lureign -------------  m

lv 1%) do not influence the level of acceptability. Positive results were achieved using varied
. . .  .............,proteins as well as binary and ternary mixtures of these proteins: the only exception was the b1"(JlUtCiMO CIO noil >-jo " J --------------------J

I.S.P./sodium caseinate, which, for the small, amounts of use, had no practical applications ¡>o

time, the simultaneous use of these two ingredients is prohibited in accordance with the itali^
J**

On the other hand, the ternary mixture has no practical applications too, considering its high 1 

the results that can be obtained and given the above mentioned legal disposals.

HEAT-GELATION OF MYOSIN : INFLUENCE OF PURIFICATION, MUSCLE TYPE AND IONIC STReN 
C. BOYER, A. OUALI and J . CULIOLI
Station de Recherches sur la Viande- INRA Theix, 63122 St Genès Champanelle

J

fins*
Heat-gelation of myosins isolated from rabbit fast - twitch Psoas major (PM) and slow - twitch Semimembranosus pntp J

0 0
studied at different stages of purification. Gelation of 10 mg/ml protein suspensions, in a potassium phosphate • ^
(KC1 0 6 M or 0  2 M) was induced by heating at a 0.5’C/min rate in the 30-80’C temperature range. Rheologic3* P J. j W  t£¡¡1/
and loss (G") moduli as well as loss tangent (5)) of the gels in fonnation were determined using a Carrl-Me „If #
oscillatory conditions. At high ionic strength, heat-gelation of myofibrils occured in two steps. First, a rigidity Pc'
-- - - - - - - - - 1- - - - - - - - - -  “  ,e s ri
PM muscle and 53 'C  for SMp muscle. Then, the rigidity increased from 50'C and 56'C for PM and SMp muse16 ,...........a maximal value near 80’C. The purification of myosin induced, on the one hand, a disappearance of the ft« 1 J

of tfo6^other hand, an increase in the G' and G” moduli, while 6  reached very low values (2 *) which were characteristic ^
gels. Moreover, the elimination of C protein induced a 1 to 2‘C decrease in the temperature at which gelation s'arte

. cffC• c sti^myosin isolated from slow - twitch SMp muscle exhibited a higher heat - stability and developped a lower geU«»B
80*C,than those from fast - twitch PM muscle . Dispersion of myosin in 0.2M KC1 solution gave weak gels. 1 0 ^oC r r
low ionic strength (KC1 0.2M) of proteins, previously dissociated at 0.6M KC1, induced gel formation at low ten1

80"C, the corresponding gel was 2 or 3 times more rigid than that obtained at high ionic strength.The differ
behaviour induced by the muscle type and the salt content were related to the microscopic globular or filamentous A



K o y  'Aï®ATIOIf œ  ALBUl.au OF bo vi ne bl oo d pl asma

h l u  ’ 1" D,IC0zlOVA, V.Ya. GRIHBERG, A.D.NEKLUDOV, V.B.TOLSTOGUZOV
jj *^Ssi

>inSr«iai 311 Meat Research Institute, MOSCOW, RUSSIA 
1 aeh a tu r  +•■

, f  '“V i  8 10n °f bovine Plasma albumin was studied by method of differential scan- 

1 0llp C etl>y* The influence 0f pH in 4“10 ranSe, of sodium chloride and of fatty acid 
.J 11 is a ^ers of thermal dénaturation of albumin werestudied. It was shown that al-a >*> J

»
icr°-ïieterogeneous system, comprised of two conformation forms, which differ

' Of -
jn0rfe acids binding and by their content. Temperatures of dénaturation ofI  4.

differ more than by 15°C. It was shown that the main factors of structuralId 01 on 0£
rsbj, native albumin are hydrophobic interrelations. Linking of lipophylic 11«>» _

of albumin causes high stabilization of its native conformation, 
interrelations influence significantly conformational stability of native

' X t
of

I  u;
'WUiai n

S(1 CV g es e fr0Dl bound fatty acids. Stability of albumin in complex with fatty
s/l*ofi ̂  “ll5htly with the change of protein charge (pH) and practically does not 

6 of screening of electrostatic interrelation of surface charges (ionicft- ttSSree

%
»1 :

X ,°NAL
AND PHYSICAL-CHEMICñL PARAMETERS OF ACTOMYOSIN 

Ha r a c t e r i s t i c s
nSU tu. ' s * COFRADES, M. CARECHE and F. JIMENEZ COLMENERO° d e l  p r ;

1 0 ' Ciudad Universitaria, 28040 MADRID. SPAIN.

FROM PORK MUSCLE OF

i n n
. exerted by variation in muscle characteristics on certain functional

flror

nVsi(
chemical parameters, namely apparent viscosity (V), protein solubility 

^activity (ATP-ase), aromatic (ANS) and aliphatic (CPA) hydrophobicity, 

retie profile, was analysed. The study was carried out on actomyosin

muscles of pork (post-mortem) which differed in pH and water
cltY (WHC).

■ »Us, ,  s c l e s
X v . ,  studied presented pH values of 6.0

X  ttonI thAnal,si" o£ « »
Wp biU t v  S muscle characteristics had no 

f * • 
n 8„_ 0lJhd ATP-

sC0c
^V. whi

nd 5.4 and WHC of 91.8 and 82.5 

evaluated indicated that in the given 

observable effect on levels of 
ase activity or hydrophobicity. Significant differences (PC0.05) 
actomyosin from either muscle type only in respect of apparent

Ch Was lower in the protein from the muscle with lower pH.



GELATION PROPERTIES AND BINDING ABILITY OF BOVINE MYOFIBRILLAR PROTEINS
CHRAITI F., de LAMBALLERIE M„ OUALI A., CULIOLIJ.
Station de Recherches sur la Viande, INRA Theix, 63122 CEYRAT, FRANCE.

r rFunctional properties of myofibrillar proteins, including water and fat holding capacity and heat gelation, play a major _ .
meat products such as sausages or restructured steakettes. These properties result from their capacity for forming a gel upon ^

W.Our objectives in this study were : (1) to determine the optimal conditions for heat gelation of the myofibrillar proteins in 
analyse the relationships between heat gelation properties and binding ability of the proteins in restructured meat.

Studies were carried on myofibrillar proteins isolated from pre-rigor Pectoralis profundus bovine muscle. Sarcoplasm10 

removed with a low ionic strength solution (0,15M NaCl, pH 6,5) and the myofibrillar proteins were extracted with a soluti°n J
■Æ  Cr

NaCl, pH 6,5. Myofibrillar proteins were then precipitated by dilution and washed with distilled water while sarcoplasmic P*0 

desalted by diafiltration and concentrated by ultrafiltration. Myofibrillar and sarcoplasmic proteins were then freeze-dried. My° Ï*
was dialysed against appropriate buffer solution, before being subject to the heating treatment. Thermal gelation over the range ( 
followed by monitoring the change in storage and loss moduli of the sample, using a constant stress oscillatory rheometer.

Ncooked products was assessed by a triple-beam bending test.
The results obtained provided evidence that ionic strength and pH do influence both the pattern and the values of the the

effe°tsmoreover added sarcoplasmic proteins increased gel strength of myofibrillar proteins, mainly at low ionic strength. The eti 
myofibrillar proteins, alone or mixed with sarcoplasmic proteins, on the cohesiveness of cooked restructured meat products , In
the effect of two commercial binders (ovalbumin and a mixture of ovalbumin and milk proteins). Water holding and binding m

to be highly dependant on both the type and the quantity of the added binder. The greatest cohesiveness and water holding ̂  
obtained with 2% myofibrillar proteins. Albumin and milk proteins, although they had very low heat gelling properties in th6 

significantly increased the cohesiveness of the cooked products.

EVALUATION OF BIPYRIDYLIUM HERBICIDES RESIDUES IN ANIMAL FOOD 

L .CUERPO,A .PIZZI,L .A.ROMERO,D .A .DAMEN and N.J.LATIMORI

INTA Instituto de Tecnología de C a m e s  - CICV - C.C.77 - 1708 Morón, Argentina.

%

K0te
New proposed use of Paraquat as bloat preventive, on pastures where species of Fabace0e t()

• Ahas made necessary the study of its residues in animal products. Three trials were carrie° ;k j  \
tP *v

1: During 101 days pastures were sprayed with Paraquat at 56 g/Ha and steers were admi . . v
1 , H

48 hours after spraying. At the end of the period 16 animals that had grazed cured pasture
*iere
y x,

Samples of kidney, liver, meat and fat were taken and analyzed for Paraquat. No residue6

iZ1 < '
by a method capable of detecting 0.05 ppm. Experiment 2 was performed with 150 days of ii«*1 I
used to treat alfalfa 48 hours before grazing was 50 g/Ha. At sacrifice, samples from 8

containing Paraquat residues were taken. No residues above the method sensibi
lit?

In experiment 3, dairy cows were allowed to graze alfalfa treated with Paraquat at 50
g/H*

at 10O g/Ha 48 hours after spraying. Each treatment had 4 animals. Milk samples were
-.X

days every other day. Paraquat residues over the method sensibility (0.0001 ppm) was

milk from one animal (0.00042 ppm) the first day of grazing. Diquat residues above

(0 . 0 0 1 ) not found. The results obtained showed that Bipyridylium herbicides don't o r i * ñ
in animal food above Codex LMRs, when used at low dose on pastures in order to prevent 

animals.

N
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/ X u ,N FRANKFURTER t y p e s a u s a g e s

H foolo OBRE, H.K. ARIMA, E.T.F. SILVEIRA, E.A. YAMADA, E.E.M. MORI and I. SHIROSE
V Pov,*-
Sy Centre “ ITAL, Caixa Postal 139, Campinas, Sao Paulo, Brazil

)biect

^  shoui,j
' j ** 2ebu b 6r ir°m 2 lots of buffaloes (i) entire males and (li> cull cow (15 years old) and one of 
■J,S. »-• Tlne (Ul) were used. Other components used in each formulation were pork shoulder 13%,

■ ive of +v>*
01 this work to evaluate emulsion type sausages formulated with buffalo meats compared

°>74%, corn starch 2%,
formulated to

sodium nitrite 0.02%, erythorbate 0.05%, and tripolyphosphate 0.5%.
contain 20% fat and a moisture protein ratio of 4.5. In two trials batter were

C ^ ^ W e r e d  for J

• '1 «

roaximum temperature of 16°C, stuffed into 22 mm casings, cooked to an 
min, and peeled after chilled to 10°C. 

ranging from 11.4% to 13.3% were not significantly different among sausages

internal temperature

^  ^ s u r e d  ~ °  ................*u w  B1BI1AAlutulliy -
Pressed i y released were lower for buffalo sausages

Emulsion
" JF* ^  "“*>6^ jy. * * --------- — uwwuugvui

](/  (i,1- the w 106 c0ntent was measured objectively ranged from 48.6% to 52.4% and differed only between (i)
foes, ! War:

»0̂  s and juj ------------ ------— *    v*/ vai/ wiuii were rower m an  u u ; .
K „  ̂  foe iae™°eneSS measured organoleptically were on a scale from 0 to 10, being 5 as ideal; for the other

her B ra tz le r firm ness did not d iffe r betw een (i)  and  (ii) wich were lower th an  (iii) .

tfj aitforent 81 Value was 10• Scores of firmness were 4.0 for (i), 7.0 for (ii) .,.,
*' *- juiciness values for the three treatments ranged from 4.0 to 5.0 and were not statistically

and 5.7 for (iii), all signif

H , Tfostm
to <>). B̂ t <U> Snd <Ui> had h‘Bher flavour scores than (i), but only treatment (iii) differed statis- 

lj °r fo). 8tter homogeneity did not differ between young animal (i) and (iii) but scores were statiscally 
i ^ h s i o n ,

e'ty Were f ^  meat presented lower emulsion stability compared to beef. Firmness and particle
J  6tis'ic in ected by the animals age, but not by species. Young buffalo meat sausages were less ji(F fav o u r. ~

s,î j C h l o ,

" " “‘to r  f

A .  (f o < loT

Buffalo sausages had lower scores in  overall quality  althought it was still acceptab le .

t s° Ey. K ; R O M  s k i n s  o f  s t e a m  p i g s  t o  p u t  i n t o  t h e
'’"“• t . & U V ,  S.DANCHEV, M.MILANOVAand S.GEO

PRODUCTION OF SAUSAGES
bod „„TTm ’’ “•»""’>^r,E,v, ivi.iviiijAivtiva ana s.GEORGIEV

a llav °u r Industries. 4000 Plovdiv, "Maritza" 26, Bulgaria

,( the p1)°'eat broduct^ | Parallon from lhe skins of scalded pigs, and a technology for its production. It is intended to be added 
»! Sla,,s' and th he lnnuence 0f thc followinS factors has been established; salt concentration in the brine used for salt-

) u. e H'» i-  )ld.n e r«Iationship of pork skins to flaked iee during the cutting process on the following parameters: sta-—D ------------ ö jr
‘  S to,.. °f ful1 factor Capatllv' Particl* diameter and salt contents of the preparation.q '“'-lor ejjjj 1 r •
'' t:!' r||'in '"fodate rimei"  wilh two factors (cutting time and sodium tripolyphosphate concentration) at two levels have 

V  S ic p o r o t t'," atiCal modcls
* S abll' tV 10 re,ain w a,er aflcr °  and 7  bays of refrigeration at OC to +  4C with respect to both factors

' V N4 ''K.
X  "»hate

'“bai ll>ode|s thUs
^sico-ei,,, ■ l,laintd Were used *° determine optimal cutting conditions in relation to the mixture's stability. 

a composition and microbiological condition of the preparation have been established.



KEW EXTRUDED COMBINATION HÎODUCTS
M.L.FAIVISHEVSKÏ, T.D. LISINA, S.I.KHVYLYA, T.G.KUZNETSOVA 
The All-Russian Meat Research Institute, MOSCOW, RUSSIA

■i a te * '1
The aim of the present study was to develop technology for manufacturing of die
products, containing protein components of hones, tlood of slaughter animals a»
Here are given results on research of the technology of combination products

1 oi
the basis of extrusion of corn grits or semolina with dry bone broth, and also

A

edible blood of slaughter animals with wheat flour and dry milk.
The developed technology allows to obtain highly-assimilable products with pot■ oi>s ' 1
XJ-1C UOYOJ.uyuu vvv——---O«/ ------
showing good solubility and acceptable organoleptical characteristics. This W  A
sures inhibition of pathogenic microorganisms growth and sterility of final Pr°
Thus, basis was created for the use of bones in food products and for the use 
dietetic foods, manufactured according to simplified technology.

of

QUALITY AND 
K. HAMM ADI, S. LATI F,

NUTRITIONAL ASSESSMENT FOR THREE CANNED RECIPES PROCESSED FROM RA®1I0 IT
A. DAWOOD AND S. AFIFI

DEPARTMENT OF FOOD SCIENCE AND TECHNOLOGY, FACULTY OF AGRICULTURE, MI NIA UNIA
EL-MINIA, EGYPT
By experiments in laboratory scale three canned recipes processed from rabbit meat have been

««'•'.ft
canned recipes consisted from rabbit ragout in tomato sauce (I); rabbit ragout in white sauce

seasoned rabbit meat (III). The Intention was to evaluate the acceptability and the nutritional

three canned recipes. The chemical composition; protein free fat ratio; in vitro-dlgestlbi»W>

C ); minerals ( P, K, Na, Mg, Fe, Mn, Cu, and Z ); amino acid composition, chemical sC°rand
value were determined as a functions of quality and nutritive value. The results showed that l i t f f
studied recipes seemed to be acceptable, morever the recipes (I) recorded the highest acceptabi j
recipes possessed high contents from protein, fat, caloric value, vitamins and minerals. Esse11.. recM
recorded high amounts, except tryptophan which was the lndiviual limiting amino acids in aU- s tu jT
vitro digestibility ( as N.P.N. percent of total nitrogen ) recorded high percentages for all

/ k
recipes. In conclusion, these three canned recipes processed from rabbit meat have shown high aC  ̂

scores, rich in protein, essential amino acids vitamins, minerals and high digestibility. To t°a
use of the meat from rabbit meat, canning process should be develop.
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^ 'T 0 F  SEA F 0 0 d  PATTIES f r o m  u n d e r u t i l iz e d  f i s h  s p e c ie s
nic Â U ,

!’ M- MIZANI

,iic ,
lversity, Dept, of Food Science and Technology, P.O. Box 19735/164 - TEHERAN, IRAN

H th  '»«d  war n
4 1,, °f r‘sh bi0ma . ’ m° St °f ‘he counmes decided t0 suPP]y their protein requirements from Sea Foods. Comparing the total annual 

" « « tn  1973 to 1982, it has a 20 rannua]
Vi "Won perse wCatCh in 1982’ '»«ally from the Caspian sea and Persian Gulf and Oman sea was about 45000 tons/yr and the 

V : S° for this r  ab0Ut 106k8' AcCOrding 10 available data- more ,han 4°  % of total fish catches in Iran are underutilized fish 
k,'  “̂ 'httilized r n an<1 3180 ° rder “  USC theSC Protein suPPlements, since 1974, the scientists have paid 

^ ’evinp u 1Ŝ  S*>ec*es *n banian dietary intake.

» growth.

more attention to use
^ ,M1g ^  * ----- in Iranian dietary intake.

^ > * 0 *“°'’ was SOalS’ rece"tly a StUdy iS d0" e f0r Propafatto" of fish patties from underutilized fish species. The purpose of this 
cV ,ts. th s ta ^ . determine the effect of com flourj —»uy \cj J r aiuw  vviiiu.il wds preparea oy aadn

'""8 ^  flav0 ■ ' ’ 3% °f  fiSh Patty Weigh‘ t0  npnCed flesh of mackerel. Other additives which were used are as follows :
^ h b y

'  tktd navori ‘ '  • -------------------- -- wuici auumves wntcn were used are as follows :
o l l \  Were Com ^  materiaiS (C'g' 6r° U'ld White a”d black pepper' onion m d  ^  PowdCT. nutmeg, etc...) and preservatives.CQrn ^  mercially sterilized in cans.

‘leased  1 7 '  eX,e"der ‘°  11,15 miX‘Ure fr°m ’ *° 3 percent' “"Pteasent smell and flavor remarkably decreased, water retention 
extural attributes improved.

on acceptibility and stability of fish patties which was prepared by adding com

,y,%E!is approaches to the quantitative description of blood proteins

abeep
1  e^ Sua;.A 'D - ^ ° V .  V.P.ILTOKHINA, M.I.BAB0RINA, R.A.KHROMOVAitrfi Uc, 4.

eat Research Institute, MOSCOW, RUSSIA
d 8 e l s  v ■

•J ̂  is ehoWnVath thS m6th0d °f determination of kinetic parameters of protein hydroly- 
“ Non«, thSt the P ^ e s s  of blood proteins hydrolysis is a two-stage reaction, be-

,

^  Of 
66th b l: fast” and a "slow" stages.

;ir ■ «ti■0tl 'ished that theOf rate of blood proteins hydrolysis is in direct proportion to con-^  ^  --------- * ----- jjx-ujjux-Tiion r o
ll®it v 9 taken enzyme, as well as to concentration of the substrate. 2% is the 

f°r substrate concentration, above which inhibition of reaction takesV
» f , "V  socie it«

4 6botBin p°rtant values were determined, including! effective maximum rates 
V  the hydrolysis, constants for the process development intensity, Miohaeli 

°tivati06 Uml;>ei' of llllks wit11 proximate reaction ability, as well as energy values 
fast and slow stages of the process of hydrolysis.



HEAT-GELLING PROPERTIES OF RABBIT MYOFIBRILLAR PROTEINS : INFLUENCE OF MUSCLË 1 l 
S. JOANDEL, C. TASSY, J. CULIOLI, A. OUALI |j
Meat Research Station, INRA Theix, 63122 Ceyrat, France

Heat-gelation of myofibrillar proteins from different muscles of various animal species have been investigated. Many studies have 
differences in gelling strength according to muscle type. The present work intended to analyse the relationship between muscl6 

contractile activities and the heat-gelling properties of extracted myofibrils.

s 4
i r / l1

Metabolic and contractile type of 8 rabbit muscles [Psoas major (PS), Semimembranosus proprius (SMp), Supraspinatus (SW '^A
dorsi (LD), Semitendinosus (ST), Semimembranosus (SM), Pectoralis (PE), Triceps brachii (TB)] were assessed by measi;uriflê
ATPase activity (characteristic of the contractile type), citrate synthase activity (characteristic of aerobic metabolism) and lactate à»
activity (characteritic of glycolytic metabolism). Contractile type was further characterised by densitométrie quantification of1"5

n 0^  i ®and/or heavy chains isoforms. Heat gelling properties of myofibrils preparations (20 mg/ml,at pH 6.0 in 0,6M KCL - Ut
phosphate buffer) were studied using a Carri-Med rheometer in the 30-80°C temperature range (heating rate: l°C /m in).
(G’) and loss (G”) moduli as well as loss tangent (3) were determined after every 1°C increment. Whatever the muscle, rhe°Æ
that heat-gelation of myofibrillar proteins is a two steps process. We first observed a simultaneous increase in G’ and G” frolT1

muscle SMp), which showed a maximum value at 47-49°C for PS, LD, ST muscles and at 53°C for SMp muscle. The secoi,n
54°C for PS, ST, LD, SM muscles and 58°C for PE, SMp and SP muscles. During this step G’ increases until 7 0 °C whi>e
constant. After heating at 80°C slow-twitch muscles with high citrate synthase activity (SP, TB, PE and SMp) formed g .A.
rigidity than those from fast-twitch muscles having lower citrate synthase activity (PS, LD, ST).
Ultrastructure (SEM) of gels obtained by gradual heating (1°C) of myofibrillar extracts from 30°C up to either the rigidity P6 i 
(47_49°C or 53°C for SMp) or to 70°C was analysed for the different muscles. It would appear that gels formed with PS my°
finer network than those obtained with SMp myofibrils, the other muscles being intermediate.

EFFECTS OF PRERIGOR BEEF AND SODIUM TRIPOLYPHOSPHATE ON THE CHARACTERISTICS OF
2FRANKFURTER-TYPE SAUSAGE 

JUSSARA C.M.DELLA TORRE1

V
\

a n d  P .E . de FELICIO 
1C e n tro  d e  T e c n o lo g ía  d a  C a rn e /IT A L , A v. B r a s i l  2 8 8 0 , C am p in as-S P  
2F a c u ld a d e  d e  E n g e n h a r ia  d e  A lim entos/U NICAM P \  

ktjL 
. ,  b>

R e s e a rc h  h a s  show n t h a t  w a t e r - b i n d i n g  c a p a c i t y  (WBC) o f  m ea t b a t t e r s  c a n  b e  
u s e  o f  p r e r i g o r  m e a t .  The B r a z i l i a n  s a u s a g e  i n d u s t r y  t h a t

n h ^ j  \
h a s  b e e n  u s in g  P r0|

im p ro v e  WBC c o u ld  b e n e f i t  fro m  t h a t  f i n d i n g  i f  i t s  i m p l i c a t i o n s  w ere  w e l l  know n. ¡i S i ; 
To d e te r m in e  t h e  e f f e c t s  o f  p r e r i g o r  b e e f  an d  p h o s p h a te  on  pH, WBC, g e l a t i n  and
y i e l d s ,  t e x t u r e  an d  s e n s o r y  c h a r a c t e r i s t i c s  o f  f r a n k f u r t e r s ,  f o u r  f o r m u l a t i o n s  **

1 r,h o t - p r o c e s s e d ,  p r e - s a l t e d  b e e f  (HPB) a n d  c o n v e n t i o n a l l y  c h i l l e d  b e e f ,  w i th  o r  
so d iu m  t r ip o l y p h o s p h a t e  (T P P ) . The e x p e r im e n t  w as r e p l i c a t e d  f o u r  t im e s .
F r a n k f u r t e r s  s h o u ld  c o n t a in  2 5 —26% f a t  an d  a  m o i s t u r e : p r o t e i n  
o f  m ea t b lo c k  w t . )  w as e i t h e r  g ro u n d  o ne  h o u r  p o s t-m o r te m  and

r a t i o  o f  4 . 5 . CO* %
s a l t e d  (3 *  o f  ^

g ro u n d  a f t e r  24 h o u r s  o f  c h i l l i n g .  S a u s a g e s  w ere  made on t h e  f o u r t h  day  
c u t t e r  a n d  a  p i s t o n  s t u f f e r  (K raem er & G r e b e ) ,  and  a  sm ok eh o u se  ( B e c k e r ) .

u s i ]

HPB an d  TPP r a i s e d  pH o f  b a t t e r  by  .4  an d  . 3 ,  r e s p e c t i v e l y ;  t h e  m ain  e f f e c t s  b e in^
HPB e n h a n c e d  WBC, b u t  n o t  a s  much a s  TPP d i d ,  a s  m e a su re d  i n  50g  s a m p le s  o f  b a t  ;&rQl,

by 58% a n d  7°F; J
i» d 1Vi°

70C f o r  6 0 m in . HPB an d  TPP, r e s p e c t i v e l y ,  r e d u c e d  g e l a t i n  r e l e a s e  by 5 0 »  a n u  ■ - ^  
r e l e a s e  b y  83% i n  s t e r i l i z e d  c a n n e d  b a t t e r  (F o  = 4 a t  121C) . HPB a n d  TPP, i n<il . |ij 
c o m b in e d , c a u s e d  a  r e d u c t i o n  o f  13-14%  i n  c o o k in g  l o s s e s  o f  p e e l e d  p ro d u c t.H P B  ^¡f 
maximum s h e a r  f o r c e  o f  s k in - o n ,  b u t  d e c r e a s e d  s h e a r  v a l u e s  o f  s k i n l e s s  s a u sa g e

r e s u l t s  w ere  n o t  a f f e c t e d  by ^i n c r e a s e d  s h e a r  f o r c e  o f  b o t h .  S e n s o ry  a n a l y s i s
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I ^ N r  STUDY ° N NUTRITIV E VALUE OF MEAT (Sem itendinosus muscle) USING MICROWAVE AND
L  Ti ° n a l  c o o k i n g

A’ Aysel ^ V A S . Sedef NEHIR EL
,f \ v 00d En®lneering, Ege University, Bomova, IZMIR 35101, Turquieui -1
* H , , UtltrieS' "“crowave

l ^ t °

C ^ - a n d
4  ^ » o SUSm
^  mUSCle’

ovens are used because of the convenience and time savings in cooking. Therefore, the objectives of this
Pare the effects of microwave and electrical ovens on retention of some nutrients and to determine the differences in 

consumer preference, between the meat cooked by these two methods.
Was cut into 2.5 cm thick slices and one half of the muscle was cooked in microwave oven for 14 minutes, the

^  'ikon... ^  *n electrical oven at 200°C for 35 minutes. Moisture, ash, iron, calcium were determined by the AOAC method>0flavin

',f^ '0ltlatoer m 311(1 pyridoxine contents were determined by the method of Dawson et al. (1988), using High Pressure LiquidJ O ' «
/ W  0tl*lnE lo i s  meihod of Prjsa 
^ ’ Protein ■ *
jjfv P êd tQ ̂  n  ° ^ av*n’ niacin, pyridoxine,
^  ^  trical oven- Faf content of meat cooked in electrical oven was greater than the meat cooked in microwave oven.

as influenced by cooking methods. No significant differences were found between the microwave and electrical
s flavor

Was determined by the AOAC method, fat by chloroform methanol extraction, cholesterol content of meat was 
and Hughes (1985). Sensory evaluation was done using the paired comparison method.

iron, and calcium were found to be higher in the meat cooked in microwave oven

A * fat
'«nee. an(* texture characteristics of the meat are concerned, but panelists prefered the meat cooked in electrical oven for

V 6° f soy p R0Te in s
ON t e c h n o l o g ic a l  a n d  m o r p h o l o g ic a l  p r o p e r t ie s  o f  b o lo g n a  ty p e

lera'Ce,
ute

* 0
a n d BUDRAS,K- D 2’Otret,fOr Q

r , lcfin Mesearch, D-8650 Kulmbach, Germany

r̂'llar Proto- ^  Anat0my> Free University of Berlin, Germany 
hw-- ein matrix -

W  Veterin.

Cn 0f , Piffe,[erent facto nX Plays a decisive role in stabilizing sausages of Bologna-type (water-fat-binding). This matrix Is

r a,la a QCed utili2il toV

#‘,6asii

-tors 

°n the

influ-
such as type of meat, fat, sodium chloride concentration, water and degree of comminution. The ef- 

| stability of the meat protein matrix was Investigated. For this purpose, fine comminuted sausages 

sjg °A. Thesg^ °y Concentrate and isolate either as powdery or rehydrated soy protein, in concentrations of 0.5,1.0, 

,ICant differ C 6S W6re comPared with a control and a phosphate batch. Although these comparisons did not
O « *r«S|Adits ,

every case, the soy protein and the phosphate batches tended - compared with the control - 

With retlyd ' '  Jud9'n9 the mode of addition of the soy protein with regard to jelly deposit showed a tendency to 

V*W 6' ^  text,, a,6d S°y protein- The generally low fat rendering made a comparison between different batchesM k y'*ur© q|  ^
protein containing sausages was altogether only slightly lower than that of control and 

, tgste 116 use of Sq a,ches with powdery soy protein added appeared to be firmer than that ones with rehydrated soy 
0f CQritr0| a n / Pr°tein resulted, as expected, in a lighter c 

PPphosPhate batches c
A*

PT(
/«¡n

colour in most of the batches. Sensory evaluation of odour 
on the one hand and soy protein containing sausages on the other hand did show 

Up *° 1.5 s r dllosPhate batch (0.2 %) exhibited the most intensive meat flavour better than control. The use of

I ’ ysit 
if1
of

■ % „ ; ; " C6^ e
5 % vw, W ^ in the batterr6d VVe c,etected Uatter did not result in an de9radin9 in the sensory evaluation. At higher concentration of soy 
Uci,19 Propert- 3 different flavour and devalued the samples. The microscopical investigation documented the jelly 

of soy proteins; although their fat stabilising effect could not be demonstrated.



IMPROVEMENT OF THERMOSTABILITY OF PAKCREATIIT - ENZYME OF BEEF CATTLE PANCREAS

A.D.NEKLUDOV, V .P .ILYUKHINA, M.I.BABURINA
The All-Russian Meat Research Institute, MOSCOW, RUSSIA

The method for panoreatlh immobilization on carboxylmethylcellulose is described
conditions for reaction are defined: concentrations of reagents, temperature, V ^
that allows to produce conjugate of an enzyme with a polymer, preserving up to

tease and 9 2 %, of esterase activities.

\
\

ase ana. 7¿-70 ox oexaoc »
It is shown that native and immobilized pancreatins have thermolabile and then»0 |f<

fractions with their inactivation constants.fractions witn uhoaa- -----------------------  ,^wl.
It is established that immobilization of pancreatin increases its thermostabil*

1.5-3 times.

b
GELATION OF BOVINE MYOFIBRILLAR PROTEIN INDUCED BY 1,5 GLUCONOLACTONE 

T. NGAPO, B. WILKINSON, R. CHONG and D. HAISMAN
Department of Biotechnology, Massey University, Palmerston North, New Zealand

Gels were formed at 4°C from myoftbriUar proteins isolated from bovine m. cutaneus trunci by the addition of 1,5 gluC l ,  ̂

Compression was used to study the rheological characteristics of the gels. Ifl)

. r t
Levels of 0 1 2, 4, 6 , 8, 10 and 12% (w/w) GdL were added to myoftbriUar proteins (20% solids) with 30% add J * * ,

• -d ity ^  0|formed at levels 2% and greater. A concentration of 2% GdL (pH 4.5) resulted in formation of optimal gels. Gel ngt ^
b610'i V

dependence on final pH. It is suggested slow lowering of pH results in the formation of uniform myoftbriUar ge * Hi,H :
point. No differences were observed in gelation at temperatures in the range 0 C to 20 C.

The application of gelation by addition of a slow release food acid to a whole meat system could provide a method »  
at 4°C. The effects of sodium chloride and pyrophosphate are currently being investigated.

y
%
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j!' ,,t:̂ ?-^A v °CFSSING TECHNOLOGY 0F  CHILDREN NUTRITIOUS SAUSAGEV N' Z|,AN(: g e n s h e n g , m in  l ia n ji

of F»0d Engineering, Heilongjiang Commercial College, Harbin, Heilongjiang, P.R. China.

' 1  Pr° Vide the C° nSUmcr With luring colour' ™ ™ . g»od flavour and be abound in nutrients, they have always been a
X % h0°°hd f° r Chlldren' Nutnents from animal bones are similar with those of meats. It contains rich calcium as well as 

”Al Vi<amirR° llPld “ “ ph0sph0pr0tdn that 316 needed by brain “Odvity. It also promotes function of liver with its methionine, 
h* «xtr^ ;1 1  * *  Vitamin B2- etc- Pfocessed animal bones can be used as food additives or enhancer in food products which

^ f s e rtousy. bCnefiCiaI 10 ,he gr0Wth and health of children- research and development is of great significance given the 
insufficiency of animal protein resources and children's lack of calcium in today's China.

s
A

"H e,
Y X h n o l o  ° f the mai" charactenstics of animal bones and using comparative method, this paper identified the optimum 

Md„, 8y ° f SmaShed b0neS' By meanS ° f and adding quantity of smashed bones and proper ratios of various
""«S'»as

-  * '  -------------U1.U IflUUi UI VHI 1UUS
children nutritious sausage were determined using the formula and technique of the well-known National Brandsage» o,,• ne original processing technique was improved by a better "Smoking Material". The result indicates that the

k
g nniqUe f ----------- J ivuucruu . 1 ne result indicates that

• » 'X e s  prod° Smashed b0nes is both safe sanitar  by beating ; and added smashed bones may range between 15%-20% and 
X o f  UCt qUallty' The caic*um content in product increased by 60 to 70 times and 100 grams per day would meet thefeTQWinp rhilH
tore .’ u$ing ,
10 S i c .  6 Cating meth0d t0  make P a s s e d  smashed bones and adding into children sausage product is not only necessary,

! M ethods on the Yield and A cceptability  of Cooked Ham from Thigh« with
X ^ D R ' E L U^p E D R iE]

atl°n for the Food P reserv atio n  Industry  - Via T anara  31/A - P arm a - Italyis:>«
k N

I°'»ever th S' ^ Ve focused th e lr  a tten tio n  on the effect produced on m ea t tissue by m assag ing  and  tum bling  
’‘ip betwp 6  6 ,eCtS of these techni<lues m ay be strongly  influenced by th e  type and  q uality  of th e  th ig h s used.thp I'll il rif ori cf i no rtf ikrt fT « — 1 1   1 1,1 rt .“ reSh '*p °etwePn > * ------------------- “ 1C VP« ailu quality oi me tmgns used.i  %  Ct of two c l  characteristics of tha finished product and  the use of in te rm itte n t tu m bling  w as investiga- 

¿ C V ,  7 "  "Valu g m e"bods, for a batch  of approxim ately  200 th ighs, from the Cotsw ald breed hav in g  PSE to
follow. ;  1 rough m easurem en ts  of pH, Fop and  H u n te r  param eters. The in te rm itte n t tu m bling  process MrPhft *0 ‘b rotat.inn Qnrl roof f n /m n a it rvrv r, ~  _____ ___¿ ."" e fts '' ‘u‘ lowin„  °  ............. “ “• I'“ ’ '  “ ,,u “ “ ‘" ' I  parameters, m e  interm ittent tum bling process

A V  “ = approxL"' r ®  and reS‘ 41,1168 <min): 2/190' 4/19° ' 8/180' 15/160' The two cooking Procedures were a slo- 
Wt ' k  ^  ham. 8 16  y 4 0  mm> and  a n o th e r ' generally  adopted in  Ita ly , g iv ing  a calcu lated  F70 value  of 110 m in."of. ela t ,

\ > % P„ . aShiP b e tw'Siof " '« h t t i ^  B 6 y' een the y ‘eld and  "¡me of tum bling  was not linear, the best resu lts  being associated w ith 4 - 8  

« J*  Sta»>dard co k  yie'd ̂  C°°kmE loSSeS Were highly influenced by tum bling  p aram ete rs  and  th ig h s characte- 
L %  Variations a /  meth°d' F°r Sl°Wiy C°°ked Products the ¡"fluence of th igh  characteris tics  was less impor- 

/  * V  dard Cookin S a nnction  of post rigor pH and  tum bling  tim e, showed two considerably d ifferen t p a tte rn s  for 
S conditions, well represen ted  by th ree-d im ensional plots generated  w ith  use of the SAS-GRAPH

V  ■ " *! »id :°rk .re a l
to be tum blCo0, . -  Ml be mo . Ilng tlm e w as m ucb shortc r  and restin g  tim e m uch longers th an  in our previous work. Re- 

>fl8 and .8 7 »* r lm P °rtan t to sensory  acceptability , in  p a rticu la r  to cohesion characteris tics  (R =  .74«* for 
for slow cooking).



IMPROVEMENT OF THERMOSTABILITY OF PANCREATIN -  ENZYME OF BEEF CATTLE PANCREAS
A.D.NEKLUDOV, V . P . ILYUKHINA, M.I.BABURINA
T he A l l - R u s s i a n  M ea t R e s e a r c h  I n s t i t u t e ,  MOSCOW, RUSSIA

n-
T he m e th o d  f o r  p a n c r e a t i n  i m m o b i l i z a t i o n  on  c a r b o x y l m e t h y l c e l l u l o s e  i s  d e s c r ib e ^  ^„T fl'P' I»
c o n d i t i o n s  f o r  r e a c t i o n  a r e  d e f i n e d :  c o n c e n t r a t i o n s  o f  r e a g e n t s ,  t e m p e r a t u r e ,  P ’ ^

Q*jf Hu
t h a t  a l lo w s  t o  p ro d u c e  c o n j u g a t e  o f  a n  enzym e w i t h  a  p o ly m e r ,  p r e s e r v i n g  up 0  L
t e a s e  a n d  9 2 % o f  e s t e r a s e  a c t i v i t i e s .
I t  i s  show n t h a t  n a t i v e  an d  im m o b i l i z e d  p a n c r e a t i n s  h a v e  t h e r m o l a b i l e  a n d  th e rm 05

f r a c t i o n s  w i t h  t h e i r  i n a c t i v a t i o n  c o n s t a n t s .
I t  i s  e s t a b l i s h e d  t h a t  i m m o b i l i z a t i o n  o f  p a n c r e a t i n  i n c r e a s e s its thermostabil^^ K>

1 . 5 - 3  t i m e s .

GELATION OF BOVINE MYOFIBRILLAR PROTEIN INDUCED BY 14  GLUCONOLACTONE 
T. NGAPO, B. WILKINSON, R. CHONG and D. HAIS MAN
Department of Biotechnology, Massey University, Palmerston North, New Zealand

oi»11.Gels were formed at 4°C from myofibrillar proteins isolated from bovine m. cutaneus trunci by the addition of 1,5 gl° I,
I

Compression was used to study the rheological characteristics of the gels.
h

K
, add«1*Levels of 0, 1, 2, 4, 6 , 8 , 10 and 12% (w/w) GdL were added to myofibrillar proteins (20% solids) with 30% 

formed at levels 2% and greater. A concentration of 2% GdL (pH 4.5) resulted in formation of optimal gels. Gel rig ide

y
,yX

.-iA Sdependence on final pH. It is suggested slow lowering of pH results in the formation of uniform myofibrillar gels
Ktpoint. No differences were observed in gelation at temperatures in the range 0°C to 20°C. ;t-$

The application of gelation by addition of a slow release food acid to a whole meat system could provide a method 6 * 
at 4°C. The effects of sodium chloride and pyrophosphate are currently being investigated.

y



V h ()N p r o c e s s in g  t e c h n o l o g y  o f  c h i l d r e n  n u t r it io u s  s a u s a g e  
?Ra n g  g e n s h e n g , m i n  l i a n j i

of Food Engineering, Heilongjiang Commercial College, Harbin, Heilongjiang, P.R. China.

f  \  • °^Ucts provide the consumer with luring colour, aroma, good flavour and be abound in nutrients, they have always been a

X,

X lnt food for children. Nutrients from animal bones are similar with those of meats. It contains rich calcium as well as 
,#v y Ptl°SpholiPid and phosphoprotein that are needed by brain activity. It also promotes function of liver with its methionine, 

itanun B l, and Vitamin B2, etc. Processed animal bones can be used as food additives or enhancer in food products which 
V e beneficial to the growth and health of children. This research and development is of great significance given the

l Ser*°Us insufficiency of animal protein resources and children's lack of calcium in today's China.

Vi L
n the

Xh,study of the main characteristics of animal bones and using comparative method, this paper identified the optimum
, ‘‘«tils n° l0gy smas*ied b°nes- By means of experiment, and adding quantity of smashed bones and proper ratios of various
I X  Si, ^  in children nutritious sausage were determined using the formula and technique of the well-known National Brand 
r X . ^age" tv. . . . .L X te c  nC onginal Processing technique was improved by a better "Smoking Material". The result indicates that the 
, . 1ĈUe °f smashed bones is both safe and sanitary by heating ; and added smashed bones may range between 15%-20% and

pr°duct quality. The calcium content in product increased by 60 to 70 times and 100 grams per day would meet the 
a growing child.K

the 1-fe^bi” *M'i bating  method to make processed smashed bones and adding into children sausage product is not only necessary,

X X 'i  £ P E D R IE L L I

l / \ ,
N a tio n fo r  th e  F ood  P r e s e rv a t io n  In d u s try  - V ia T a n a ra  31/A - P a rm a  - I ta ly

Y ow arC^ e rs’ have focused th e ir  a tten tio n  on the effect produced on m ea t tissue by m assag ing  and  tum bling  weveL X  ^iti 0llship ^ er e^ ecfs ° f  these techn iques m ay be strongly influenced by th e  type and  qua lity  of the th ighs used.
6Spect of etWeen ^he characteris tics  of th e  finished product and  the use of in te rm itte n t tum bling  w as investiga-

C°°k*ng  m ethods, for a batch  of approxim ately  200 th ighs, from the Cotsw ald breed hav ing  PSE to 
ltf t V  ^ t h 0 r a Ûated through  m easurem en ts  of pH , Fop and H u n te r  p aram eters . The in te rm itte n t tum bling  process

5: r °ta tion  and res t tim es (min): 2/190, 4/190, 8/180, 15/160. The two cooking procedures were a slo-
% 6 ° f u  Xlm ately  40 m in) and  ano ther, generally  adopted in  Ita ly , g iving a calculated  F70 value  of 110 m in.

^ :v x la; . ha* -
atlOlrcU: ,

een the yield and  tim e of tum bling  w as not linear, the best resu lts  being  associated w ith 4-8O ss X «>n,,etl°“ ShlP betwi
v e statid 6 ' ^ ot,h yield and  cooking losses were h igh ly  influenced by tu m bling  param ete rs  and  th ig h s characte­
r e d  varia tjF̂  C0°k*n £ m ethod. For slowly cooked products the influence of th ig h  characteris tics  was less impor- 

c nS as a U nction  of post rigor pH and  tum bling  tim e, showed two considerably d ifferen t p a tte rn s  for 
r  lng conditions, well represen ted  by th ree-dim ensional plots g enerated  w ith  use of the SAS-GRAPH

^  work
. ’ real tumbli]

A

c°ok;
1S ^  b ----- iln S ^ me w as m uch shorter and restin g  tim e m uch longers th an  in  our previous work. Re-

iiig anri eJ ^ ° re *m P°r ta n t  sensory  acceptability , in p articu la r  to cohesion characteris tics  (R =  .74** forand .87** r rfor slow cooking).
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NA-23 NMR IMAGES OF SALTED HAMS X
RENOU LPS., BIELICKI, G.*, HERMAN G.* v 'nnde TNRA Thei*
$ Structures Tissulaires et Interactions Moléculaires / Station de Recherches sur la Viande IN

63l:

* Laboratoire d'Application BRUKER Karlsruhe Germany
k[ nof

,  • „ 1MRI1 has been developed to characterize tissues by morphological studies. The determinateMagnetic Resonance Imaging (MRI) has Been develop ,, t„ , rady <•>s  M O t imat.es were oerformed to stuuyMagnetic Resonance imaging im w ; iu»  ***« »........ .. ,
a  „  w  — —  1 ‘

a n  k>

J %

Ex^riments were carried out on a Broker Biospec 47/40 (magnehc field : 4.7T ; horizontal magnet bore : 40cm). To obu»n
! 'ht,

specific 25mm probe operating at 52.9 MHz was designed. hain „><4 ^  ^V • ,  I «r.e White breeds two Retrains halothane positive) were used. The le tv H
For these studies, five pigs (one piglet, two Large White breeds, two ^  ISf,

, . iiM  M orn at 0°C The right ham was treated by standard method 2 P . m  ^carcass and immediately injected with bnne (3M NaCl) at 0 C. The ngh nn whole_ . a ____ ____ _ «Ho imaoM wp.re. obtained on the wicarcass and immediately injected witn «mue v»»  —  -  te w  p t
experiment the images were obtained just after injection. In the second experiment, the images were obtained on the w

» Veffect of churning was investigatedetlectoicnummg w a»m .w -e-----
Images of NaCl diffusion were compared with morphological images obtained with H -l. The Paris ham was ^  V

if X
Images of NaCl diffusion were compare* ... ............. -  sl
could be easily identified. Thus, it was possible to study the brine diffusion within the ham and in specific muse

was heterogeneous. V :

g i n n e d  and Form ed Cooked and  Smoked H am
Dît,

«■  *■  « « I '. “  “  Iowa, 50011, USA

desired treatment levels (156 ppm » ^ ^ ^ ^ ^ ^ u n t e  v—  stuffed into fibrous casing* X ,  
Following injection, the h^ “ X o ^ t “ e ^ E S p E  for moisture, fat and protein, sensory cooked. Parameters measured nd udedl™ *1”  J  an ei ht member trained taste panel and acook^  Parameters measured included taste panel and a 1

Ä Ä f f i  ®avor' — p“ ity-g nruuies»/ juiwaivA-v,---- Q $  v

Results, using S.A.S. systems package, s h o w e d ^ t h e ° f tddiTion°of MFS - with an inverse 
cooking yields. However purge was sigmfica‘ J  ^ d y similar results for purge were 
shown between level of MFS and amounLof sLples showed no effect of MFS onshown between level of MFb and amount ui f ^  sampies showed no effect or m ro u.. --.¿¡¿t
35% and the 55% pump treatments. Sensory analy ^  ^  (reatment (0% MFS). However ^  M
palatability at the 35% pump evel ‘  ham ^when compared to the 55% pump control, w i t h J ^ A
increased firmness ratings o o p  P all other treatments except the 2% LOGEL being . 0̂ j

X  
10 « 
**»1 

x  
%

indicate that the addition of modified food
* * $

The results appear to indicate that d ie  t o n e s ' a n d  overall p a la tab iW ,.
S S S r S f  p i  i f f  - r e  com m on to see starches being
these characteristics being im portant to the retail consumer.
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I 1 Os'■ Si, BIVALENT CATIONS ON HEAT-INDUCED GELATION OF MYOSN
V  A’ T- KASHIW AKURA and M. ISHIORO SH I

f  '" 'o fp  ,r ood Science, Rakuno Gakuen University, Ebetsu, Japan 069
K, 11 Of

 ̂ r°tein is an important pthenomenon which takes place in all structured meat products during thermal processing. It 
J* t 'niramolecular and intermolecular changes in proteins. We pointed out that only myosin in the myofibrillar proteins

influence the heat-induced gelation o f model system. However, the heat-indeuced gelation of myosin was
K ql ^  Actors such as temperature, pH, ionic strength, protein concentration, storage period and myosin isoforms hence I  '^lla

J  \  structure of this protein is highly complication. In this work, we report the effect of calcium and magnesium ions 
^  *̂Cal Properties of thermal gels of myosin since no detailed information is available on the influence of divalent

I n heat •Educed gelation of
s isc

'«in

O
°'ated from rabbit back and leg muscles. The effects of Ca2+ and Mg2+ on the changes in properties of thermal

\  ^ i n  Wer •M anj e Judged from the measurements of turbidity, rigidity, fluorescence intensity, differential scanning calorimetry
S(*ni

^Vo;
n*n8 electron microscopic observation.
>s*n uPon heating was maximum at about 5 ~  lOmM of Ca2+ or Mg2+ at 0.5 M KC1. The changes of the gelt  •

..¡n V  0r ^ g 2+ for myosin thermal gel was similar to those of the turbidity. The results obtained from fluoroesence“ I ™
W 1Stent with those of the turbidity measurements. The dramatic decrease in apparent enthalpy of heat denaturation of

 ̂ f v̂  CrVed a£̂ ^*don of Ca2+ or Mg2+ from the measurement of DSC. The net work structures of heat-set gels
^ ’hesp °r With°ut Ca2+ or Mg24 corresponded to the results of their rigidity.I. rcsm.

’ We concluded the enhancement on the rigidity of myosin thermal gel was due to the conformational changes'  “>ol,leclule
s

induced by the addition of calcium or magnesium.

I l  l0N ° F  SEAL MEAT BY-PRODUCTS 
V  ’ SYNOWIECKI and J . BALEJKO

Bloch,/ ,  “ ‘ucnemistry, Memorial University of Newfoundland, St. John’s, Newfoundland, Canada, A1B 3X9
A  W/  r°»> sea (p./  ''trn. -choca groenlandirat is a rich source of proteins with a well-balanced amino acid composition and contains 5-9%X p , .if: ote>ns

SO (SL
X e d ,

4  ’y Ptod,

Pre;:Sence of large amounts of myoglobin in seal meat is responsible for its very dark colour. Seal meat \

jfljjj 
m  %  
A
.„d  %

^'Parated using a deboner. The bone/protein residues were then treated with proteolytic enzymes. The products 
dehydration, had a crude protein content of 85-90% and were ivory-white in colour. Hemin was separatedafter

ucti,
Vm<ent

V o

the hydrolyzate preparation. The resultant hemin was subsequently used in the preparation of the cooked cured- 
(CCMP).

their
Application of CCMP to comminuted meats from different species successfully reproduced the typical

nitrite- cured counterparts.
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NA-23 NMR IMAGES OF SALTED HAMS
RENOU J.P* *., BIELICKI, G.*, HERMAN G.*
$ Structures Tissulaires et Interactions Moléculaires / Station de Recherches sur la Viande INRA 
* Laboratoire d’Application BRUKER Karlsruhe Germany k

Magnetic Resonance Imaging (MRI) has been developed to characterize tissues by morphological studies. The 
content on carcasses or pieces is now easily achieved by cross-sectional images. Na-23 images were performed to study 
brine in ham.

to study «*'*  k,

For these studies, five pigs (one piglet, two Large White breeds, two Pietrains halothane positive) were used. The left hat» J

Effects of M odified Food Starch on the Physical and  Sensory  Properties of
Sectioned and  Form ed C ooked and  Smoked H am
R. E. Rust*, M. W. W estendorf*, and  J. J. Mitolo**
* Iow a State U niversity, D ept, of A nim al Science, Ames, Iowa, 50011, USA
** N ational Starch and  Chemical Co., B ridgew ater, N ew  Jersey, 08807, USA J

w)tl>j!
To test the u tility  of add ing  m odified food starches (MFS) to sectioned and  form ed w ater add ed  ham»- 3 #  
derived from  w axy m aze (FIRM-TEX™) and  a MFS derived from  tapioca (LOGEL™) w ere added  at 0, 
percent of the finished p roduct for ham s injected to  135 and  155 percent. Brines w ere form ulated  for 
p roduct com position of 2% salt, 1% dextrose, 0.4% sodium  tripolyphosphate, and  the requ ired  MFS »  / 1  
desired treatm ent levels (156 p pm  sodium  nitrite  and  550 ppm  sodium  erythorbate w ere add ed  based y i  
Following injection, th e  ham s w ere m acerated , tum bled  under vacuum , stuffed in to  fibrous casings, s 
cooked. Param eters m easured included proxim ate analysis for m oisture, fat and  protein, sensory 
at days 14 and  28. Sensory analysis w as conducted  using an eight m em ber trained taste  panel and  a 1 
for m easuring firm ness, juiciness, salt flavor, and  overall palatability . ,1

gfr p

Results, using  S.A.S. system s package, show ed the add ition  of m odified  food starch (both forms) had 
cooking yields. H ow ever, purge  w as significantly reduced  by the add ition  of MFS - w ith  an  inverse 
show n betw een level o f MFS and  am ount of accum ulated purge. Similar results for "purge w ere 
35% and  the 55% p um p  treatm ents. Sensory analysis of the sam ples show ed no effect of MFS on 
palatability  a t the 35% pum p level w hen  com pared to the control trea tm ent (0% MFS). H ow ever ado ^  I 
increased firm ness ratings of the 55% pum p  ham s w hen  com pared to  the 55% pum p  control, w ith 
treatm ent being statistically favored (p<.05) and  all o ther treatm ents except the 2% LOGEL being nU7  
In add ition , both  the 3% MFS treatm ents and  the 4% FIRM-TEX trea tm ent w ere num erically favored jf 
for overall palatability  in the 55% pum p  ham s. Finally, in both the 35% pum p  and  the 55% p um p  h 
sensory analysis show ed strong correlations betw een firm ness and  overall palatability  (.52 and  .55 rest
The results appear to  indicate th a t the add ition  of m odified food starches d erived from  either waxy ^  jf. 
m ay function to reduce  the accum ulation of purge  and  im prove the firm ness and  overall palatabib Y /  
extended ham s (5 5 % p um p  treatm entsX the level w here it is m ore com m on to see starches being use« 
these characteristics being im portan t to  the retail consumer.

effect of churning was investigated.

Images of NaCl diffusion were compared with morphological images obtained with H-l. The Paris ham was prepared so 
could be easily identified. Thus, it was possible to study the brine diffusion within the ham and in specific muscle and tos 
was heterogeneous. K



TABLOIDS OF BLOOD AND MILK PROTEIN FOR SPORTSMEN 

R. SOIDLA and M. REI
Meat and Dairy Institute, Estonian University of Agriculture, EE2400, Tartu.

to® I

0vili
Estonian sportsmen are in a shortage of special nutrient hlends, therefore J
was to work out some Blends for sportsmen on the Basis of raw materials which afe

b ie« äSprotein and are produced in Estonia. One of the protein components used in
Hi»71

of slaughter animal. In our repuBlic food-Blood is used seasonally for making 
(blood sausage) and some other products which contain Blood. For that reason f 
expediency to utilize the rest of the blood and Blood plasma for the product!0” 

Blends for sportsmen.
Blends. On the Basis of an organoleptic estimateWe made 18 variants of

were selected for further testing. The formula for one variant was as folio«8’
Blood - 15 $, powdered concentrate of whey protein - 7 $, milk-powder - 58 I01

é '  'I

14 lactose - 8 i ° , sublimated juice - 16 citric acid - 1 $, ascorbic a c i a '

partial chemical composition was the following: the protein content - 29.7

its8 .6 96, ash content - 5.7 -tig
Protein tabloids were tested on basketball players, handball players, cy i 

athletic gymnasts. Preliminary results were of positive value. 1

A-,
AN ATTEMPT TO UTILIZE BEEF GULLET MEAT TISSUE IN TECHNOLOGICAL PROCESSING.

T.SZMANKO, I.GORSKA, G.KRASNOVSKA J

Department of Food Technology of Animal Origin,Agricultural University of Wroclaw,50-375 Wroc;

The objective of the studies was the possibility of 15% and 25% processed beef substitut!0

in highly comminuted sausage processing.

In earlier studies.it was found,that the beef gullet meat tissue was characterized by
\

and technological value close lower quality processed meat.

The production of sausages was based on typical,industrial technology for highly comm­i t / h

product made with 15% and 25% of beef gullet was characterized by significantly lower Prt>‘

1,9% and 4,1% less 

meat tissue reduces water

than control the product /without gullet/,respectively.In addition,to that ‘ t,b(
A .

holding capacity and texture of the sausages.The colour of

was lighter and less stable as comparison to the control product.As a result of organ«oieP1t>e *tai

statistical differences were found between the products made with 15% of the gullet and be

gested that beef gullet meat tissue could.be used for tenderization or precooking in h i g h l y
A ;

manufacturing as a substitute for beef procesed meat. The substitution for gullet should not



Ifyy " ^ ^ temperature on protein extraction of salt treated pig muscle 
i '  ^  an<i E. DILBER - VAN GRIETHUYSEN

ch Centre, Vers-chez-les-Blanc, 1000 Lausanne 26, Switzerland

X l iX  Nation plays an important role in meat processing since the extraction process influences the functional properties of the final 
e®phasis has been given to the influence of salt and phosphates on protein solubilisation but less attention has been drawn to 

‘"'Perature. In our experiments we have studied the influence of the temperature on the protein extraction of small cubes (-5 g)

■‘Vh
X

lteH(Tt V k’aiij nosus* "EEe samples were soaked for 24 h in a salt solution (0.5, 1 and 3 M NaCl), in presence or absence of pyrophosphate, at
»{k  X i n g between 0°C and 20°C: The protein content of the brine was measured and SDS-PAGE was performed to identify the

X ,

X
*0°c

¡ut3' !|* Ut 'i'd not

ntration (0.5 M) the protein extraction increased with increasing temperature. In higher salt (1 and 3 M) more protein was 
Ihan at 3°C and 9°C, then extraction increased again towards 20°C. The addition of pyrophosphate resulted in a higher

V . a"d9°Cbutn
modify the result observed in salt alone. SDS-PAGE showed a thick myosin band in 1 M NaCl at 0°C, thin bands \

:« V  ,0d*as
I extraction occurred at 20°C. As expected addition of pyrophosphate enhanced the myosin extraction, but at 20°C

Present only in 1 M salt. The amount of extracted myosin was always higher at low temperatures: 0-3°C.f**
f X  1Uenc« i meat protein extraction, mostly by affecting the myosin extraction. The shape of the extraction curves was salt

gt- dePendent.L
™ Oat, C0 °K .N G  o f  MECHANICALLY DEBONED TURKEY MEAT WITH SOY PROTEIN, KAPPA-CARRAGEENAN
L  X r

N > u
■ X  ' Ba j ABER and G.R. SCHMIDT

e»ts
An>mal Sciences and Food Science and Human Nutrition, Colorado State University, Ft. Collins, CO 80523 USA

L c°°Eing of m^  Or n meat with materials from plant sources may be a useful way for production of meat-based snacks,
. POwders fe,tl> thfx, ° r S0UPS or stews, and pasta products fortified with meat. If the extruded products are of low fat and high 

“ V  >st>ou^ould b. . e useful in development of value-added, nutritious products. Since extrusion cooking of high-i
k  J  Stech>

•moisture and

X .9<
; ^  h>cally difficult, mixing with plant materials not only improves product composition, but it also facilitates the 

l’Ve ° f  this study was to determine the effects of soy protein isolate (SPI; 16-26%), kappa-carrageenan (K-C;
on extrusion-cooked mechanically deboned turkey meat (MDTM). The study was conductedtrX a l ,a' flber(O F;0-3%)

f X u 7 lactorial
X  f 0 r i s

O x ,
%

min
to,»*on

■ k

‘̂ m ents, 
’̂ r a t u r e

experiment of 18 out of a possible total of 54 treatments. The MDTM was mixed with the appropriate 
and then extrusion-cooked in a single-screw Brabender plasticorder extruder (model PL-V500, C.W. 
Inc.). The die plate of the extruder was 5.10 cm in length and had a 0.87 cm diam eter opening. The
as se* at 95°C in the barrel and the screw speed was 100 rpm. The extruded products were evaluated by

^  ° lhe v. din& and hardness- level ° f  SPI was the most significant (P < 0.05) factor affecting the cohesion
<  •

«"’K v . ,  Panel for
'  e x t r u s ic

ios Of  ° n C00ked Products. Binding was also affected (P < 0.05) by the level of K-C and the interaction of SPI
CCeplable l6Vels tested had no effect on binding, but it increased product hardness. The results indicated that the

n cooked MDTM products were formulated with 24% SPI and 0.6-0.9% K-C.



UTILIZATION OF HEAT AND EDIBLE OFFALS OF TURKEY IN SUCUK TYPE PRODUCT. 

S.O.TÖMEK, M.SERDAR06LU and A.BULGAY

Ege University, Food Engineering Department, Bornova, Izmir, Tiirkiye.

This research was brought up to meet with the need of rapid development of the turkey raising

t

Turkiye. The most of the Turkish people have been taken beef and lamb as their major source of I»eat
s / ‘l

The consumption of turkey especially further processed turkey products is not very common 

present study was intended to evaluate the utilities of edible parts of turkey in sucuk.

in 1**"
ifki

The sucuk batters were made in corporating trimming meats, giblets, fat and cooked skins
^ 1«

hearths. After stuffing to the synthetic casings sucuk chunks were waited at 4°C for 18 hours.

Following that the sucuk chunks were fermented at 30 for 6 hours and pasteurized with
A s

smoking chamber until the internal temperature was reached to 71 C.

The following variables were studied; pH, moisture, fat, protein, ash, TBA, chollesterol in fin
1 P «is

Firmness, juiciness, flavour and overall quality were evaluated by sensory evaluation-
Oui1

fermentation pH decreased from 5.8 to 5.5 and at the end of pasteurization pH increased to
5 >  k

moisture content were decrease during pasteurizing due to dry heat. TBA values of sucuk batte

product were found different. Chollesterol values were found 94-107.5 mg/lOOgr at the end <
sensory evaluation results showed that using turkey trimmings, skin and edible offals of turkey 

found acceptable.

THE USE OF HORSE BLOOD IN THE MANUFACTURE OF MEDICINAL AND FOOD PRODUCTS 
ET. TULEUOW, ZH.Z. URAZBAEW, O.G. AKULOWA, U. ILYASOW, M.A. MYRZABAEW 
Technological Institute of Meat and Milk Industry, Glinka streeet, 49,490050 Semipalatinsk - R.of Kazakhstan

r»6

Blood of slaughtered animals belongs to a number of most valuable meat products. Blood is the most valuable product tfi n /

to its food and biological value in combination with other sources of raw materials.
!It fives ground to state that it is possible to produce combined products of blood in combination with other raw *-

which would correspond to the demands made of food products. According to these demands we have develop20 

producing food product of blood. Investigations of chemical, amino acid and mineral content of horse blood and fm^ P  ̂̂  
expediency of using them in the production of sausage items and half finished products. The influence of added h*° ^  ̂
qualitative indices of cooked sausages has been tested. The technology of producing protein enricher of whole blood 
Possibilities of using it in the production of sausage items and half-finished products have finished products have been

; iNew sausage and half finished products with addition of blood food product has a higher food and biological value- > 
organoleptical indices which were not lower than those of control samples. The content of readily assimilable iron a i 
active substances in experimental batches of sausages and half finished products indicates the usefulness of utilizing *
and medical diet.
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titute Of Meat and Milk Industry, Glinka streeet, 49,490050 Semipalatinsk - R.of Kazakhstan

'°g ‘ c a l ! • APSALYAMOV, S. BAKTAZHAROV, A. FIHTNER and A. BATYRGALIEV

# 4  of tl)f. mutton m  being widely
carcass, they

¡ A

used as meat foodstuffs in Kazakhstan. Although horse and sheep by products make 16-18 per
are not used efficiently in food production. By products differ from meat on their nutritive value. This can be

tissue structure of by products. Some products are known to have an increased amount of
cts ^ , eir am n̂°acid content is different from that of muscle protein. Hence changing proportions of meat, some by

a °lher r

A *  1̂C Ûnctions and different ti:

-mer raw•o the "“ totals, it is possible to obtain combined food products in which the content of essential substances would be
meat products. Composition, nutritive and biological value as well as storage stability of protein fatty massnorm of

6 °f bl,

f“r C°°ked M an<1 by Pr°dUCtS haVe teen studicd and the receipts have been developed. The required amount of protein food 
^  tne ^ frankfurters and half finished products has been determined. The advantages of using protein fatty masscat rr- -a1 ,f|k(

p /  a“cts contain^‘Prod,
in high Protein and nutritive value products have been shown. The quality and storage stability of sausage and half

luig protein fatty mass have been established.

’’ h s t
e technical documentation has been developed.

F r E E 2 e - t e x T U E E D  c o n c e n t r a t e  o f  m y o f i b r i l l a r P R O T E I N S  A S  A F F E C T E D  B Y  S O D I U M

It. kottALSRT
X ,  A. PI S U L  A

C H L O R I D E  A D D I T I O N

I «3. 640 U, ~ T e c h n o l o g y  o f  A n i m a l  O r i g i n ,  W a r s a w  A g r i c u l t u r a l  U n i v e r s i t y ,  u l . G r o c h o w s k a  "A: s *awa. P o l a n d

A  »f th ls  *t.
fv UCly W a s  t o  i n v e s t i g a t e  t h e  i n f l u e n c e  o f  N a C l  a d d i t i o n  o n  t e x t u r e  a n d  s t r u c -I tP*

j f  e X t u r e d  w e t  c o n c e n t r a t e  o f  m y o f i b r i l l a r  p r o t e i n s  C W C M P 3  o b t a i n e d  froirP* , ^hr.n'Qhed

/■

m». ue( Porfc r™33*- h Y  t w o  s t e p s  w a s h i n g  a n d  s c r e e n i n g .  T h e  a m o u n t  o f  u n f r e e z a b l e
X n ed ,

#  *3^. • n  r a w  W C M P  b y  d i f f e r e n t i a l  s c a n n i n g  c a l o r i m e t r y  a n a l y s i s  a t  0 ,  1 a n d  23i
w

P w i t h  a n d  w i t h o u t  N a C l  w a s  a i r  f r o z e n  i n  t u b e s  a n d  s u b s e q u e n t l y  d e e p -
P 3r. "9 la* ,,

K l't W ‘s v>Br a n d  p r o f l l e  t e x t u r e  a n a l y s i s  o n  I n s t r o n  i n s t r u m e n t  w e r e  d e t e r m i n e d .

. $  ^ d e  b y  l i g h t  m i c r o s c o p y .

’ J, Catltly i
c r e a s e d  t h e  a m o u n t  o f  u n f r e e z a b l e  w a t e r  i n  r a w  W C M P  C f r o m  0 . 5 8  at O X  t o  id s

Ur '"J a s  w e l l  a s  d e c r e a s e d  h e a t i n g  l o s s  a n d  r h e o l o g i c a l  p a r a m e t e r s  of

X  WcMp F
^ ’ r r e e z e - i n d u c e d  f i b e r s  b e c a m e  t h i c k e r  u p o n  N a C l  a d d i t i o n .fM,,
V  ' * *  , s a l t  at t h e  l e v e l  u s u a l l y  a c c e p t e d  i n  m e a t  p r o d u c t s  s t r o n g l y  m o d i f i e s

r i ° r a t e s  t e x t u r e  of f r i e z e - t e x t u r e d  WCMP,

** c
o n n e c t e d  t o  t h e  i n c r e a s e d  r e t e n t i o n  o f  w a t e r  b y  m y o f i b r i l l a r  p r o t e i n s .
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>esearch  In s titu te  o f A nim al and V ete rina ry  Sc ience , 610066 CHENGDU, Sichuan, P .R . C hina

a'  as one o f th e  b ir th -p lac e s  o f m e a t p ro duc ts, has a  h is to ry  o f over 2000 yea rs  in developing and 
Qys ^°r  th e  processing o f m e a t. E ach p ro duct is d is tin c t in its  flavour and ap p ea ran ce , and m ost m ea ts  
r® frigeration. Today in C hina, although som e m e a t p ro ducts  have been adap ted  from  abroad , th e  tra d i-  

I Pr°d u c ts  s till occupy a  dom inant position  bo th  in m a n u fac tu re  and consum ption. M ost o f th e  trad itio n a l 
*S'  d e lu d in g  cured  m e a ts , sm oked or ro a s te d  m e a ts , d ried  m e a ts , boiled  m e a ts , s tew ed  m e a ts , sausage 
s Well as m iscellaneous p ro duc ts, a re  unknown abroad , w ith  th e  excep tion  o f only a  few  dried  m eats

^ K ,s^ o0 *his |< th e  processing m ethods and techno log ica l c h a ra c te r is tic s  o f  C hinese m e a t p ro duc ts, in o rd er
,5^ C owled9e ou tside o f C hina, and thus to  p ro m ote  a b e t te r  understand ing  and an  exchange  o f m ethods used 

9V W°rldw ide.



THE TECHNOLOGY FOR IMPROVEMENT OF FRESH SMOKED SAUSAGE QUALITY 
S. VALIEV, M. SMIRNOV, A. BOLSHAKOV, E. TULEUOV and N. APSALYAMOV
Technological Institute of Meat and Milk Industry, Glinka streeet, 49,490050 Semipalatinsk - R.of Kazakhstan

bstr# ,The aim of the present study is the improvement of the technology of fresh sausages preserving biologically active su 1 
meat is known to be a very useful raw product for treatment of obesity, atherosclerosis, anemia, kidney and other d isea se s^ !
these valuable properties in finished products, rational dressing of horse sides as well as receipts and the technology of 11
sausage production have been developed. Chemical structure, physico-chemical and bio-chemical, microbiological indices - )(
different stages of the technological process of caring (from fresh sausage meat state till 30 days).

ÀThe technology developed, one grade horse meat trimming and its use for fresh sausages production have resulted in th i |
biological value, with required content of water, protein, fat and minerals. One grade horse meat trimming receipts
r e g im e s  h av e  m a d e  it  p o s s ib le  to  p ro d u c e  p ro d u c ts  w ith  a  b a la n c e d  a m in o  a c id  a n d  f a tty  a c id  c o m p o s i tio n . S tru c tu ra l & L
index and microbiological analysis have proved the reliability of the quality indices. Dark rosy, flavored hard sausage me«s ^
The technology suggested reduces production processes and labour consuming operations. Gradation is not necessary, 
can serve as a basis for mechanical sausage meat production.

TWS
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QUALITY ASPECTS OF A LOW FAT LINE OF TYPICAL ITALIAN PIGMEAT PRODUCTS S 
A. VIZZANI, A.R. LOSCHI, M. TREVISANI and M. SEVERINI ¡,¡
Is titu to  di Ispezione deg li A lim enti di O rig ine A ním ale, F aco ltá  di M edicina V eterinaria , Univ n»
Stud i, Perugia, I ta lia  ^

The com position , energy  content, fa t and N aC l percentage are o f u tm ost im portance in c o n s u ^ J i  
tow ards p igm eat p roducts. Since som e typical Italian  m eat p roducts are usually  m ade w ith  a £  
percentage of fa t and N aC l, the Italian industry  has been trying to produce new kinds o f pro  f t  
present d ietary  needs. T he aim  o f the study w as to  investiga te  the chem ical com position  of s y  
p igm eat p roducts belonging  to a new  line o f  food. They are characterized  by a low er energy c m  
a  low er percen tage o f fat and N aCl com pared w ith the sam e type o f product p rocessed trad i»  
In fo rm ation  on the o v e ra ll n u trition a l q ua lity  o f  these  p ro d u c ts  and som e p ecu lia r aspe «I 
m anufactoring  p ro cesses  are reported .
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DEWATERING THROU G H  IM M ERSION IN  SUGAR/SALT CONCENTRATED SOLUTIONS AT LO W  TEMPE ^
AN INTERESTNG ALTERNATIVE FOR MEAT STABILISATION. 
A. COLLIGNAN and A.L.RAOULT WACK.
Food Technology and Engineering Division - CIRAD-SAR-GTA, Av du val de Montferrand BP 5035 - 34030 MONTPELl

el^\Partial dewatering of meat (beef) pieces was achieved through soaking them in mixed concentrated solutions (sucr°s 
syrup/salt) at low temperature (10°C). Water loss, sugar gain and salt gain kinetics, as well as sugar/salt interactions were s Jr
show how the presence of sugar can enhance water loss, and hinder salt entrance, which proves to be particularly ^
alternative to traditional meat processing. In fact, process time duration can be reduced, and salt entrance better controll^'

«ft
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PRELIMINARY PROBE MEASUREMENTS OF DIELECTRIC PROPERTIES IN BIOLOGICAL 

MICROWAVE FREQUENCIES 

J.L. DAMEZ

Station d e  Recherches sur la  V iande . INRA Theix. 63122 Saint Genès C ham pane lle , France

4
S i
s ,

Real-time, non-destructive, non-invasive methods are needed to bring dielectric properties into

I in tf® Vas quality control tools and on-line control measurements. Although methods have been attempted »■- ,i 

no data are available on dielectric measurements of tissues from beef carcasses. The method us® J <1
L

destructive and may be used in other applications where special preparation of test sample is undes"

It can be use on-line. The measurement system consists of a sensor and a computer-controlled n® J  Hr

The sensor is an open-ended coaxial line. During an experiment sample is placed against the p1
,rot>® IS

opening of the line.

The reflection coefficient is directly ascertained with the network analyzer and the permittivity

the measured amplitude and phase of the reflection coefficient. The complex permittivity is represent

in terms of the dielectric constant e 'and loss factor e". The measurements are done automatically al

printed in a tabular form or plotted as a function of frequency. The first results on a number of bee' L  e,!

frequency range 0.5 GHz to 6  GHz show that main tissues are easily distinguishable as the 

significant (for example e=5 for fat tissue and e'=55 for muscle at 3 GHz and 20"C).

",
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SALT TRANSFERS ANALYSIS IN DRYING OF SAUSAGES

»«les sur la Viande, INRA Theix, 63122 St Genes Champanelle, France'^C haD
^e> « 1 0 0  Clermont-Ferrand, France

^  Usages ls greatly affected by the drying process. The rate of water evaporation at the surface must balance the migration of
Sausage to the surface. When the evaporation potential is too low undesirable development of mould can occur ; on the 

mati,
jjjĉ  \  ^  a dry crust prevent water loss and affect badly flavour and texture.

'sau.1Sages i■ 'Vere prepared from pork meat and dried for several weeks. During the experiments the drying conditions were
k  °U% cN|Ck a"d the evolution of the following variables were measured : (1) Sausages diameter and weight loss to evaluate the

rale. respectively and (2) the profiles of water and salt contents to investigate the internal transfers. Ini ---- — J    V“/ W* "Uivi UHU oau M/IUUIU IU 111 VCSUgtUC II 1C 1IUCIUUI UUIISICIS. ill d Separate

Oic êr coefficient at the interface solid-air, to which the evaporation rate is proportional, was measured for air velocities‘0 fr -
^nsfer

SroV:. 45 m ŝ and for various sausages lenghts and diameters.
L . Vl!le d«a\ PtO] " ’Mch enable to set up further technical developments to avoid the occurence of a dry crust. The shrinkage was found to

^dnal to the water loss. A migration of salt from the outermost part to the innermost part was evidenced. The gradientsL
[  Steep ln ttle first 10 mm close to the surface while they were almost flat elsewhere indicating a very low effective water
V .  ^ a«0„0 f a .a ury crust in one expenmeut corresponded to the steepest moisture content gradients and to a dramatic

'llVi ' '  C{̂
' “"In** , ACTERISTICS IN a CHILLER FOR PORK OFFALS AND COOLING CONSEQUENCES

St|V h (■ BOUTON*, G.PROD'HOMME* and J.L.MOURLHON DALLIES*
j Uf ^  ^ anc*e> INRA Theix, 63122 St Genes Champanelle, France

1 v'iocit ' 25 016 du p° nt des Hai,es’ 9 4  666 Rungis (
P ^i. S'fficiç ternperature of the air flowing

"ry. In

s Cedex, France
around the products determine their temperature and weight loss kinetics and thus 

urn. these kinetics affect bacterial growth and meat tenderness. In practice, air circulation is often overlooked 
^  ij H  Arable economic advantages to be gained in systems where air flow would be well managed.

Vi da. Cd ° U t a n  industrial continuous air chiller design for cooling pork offals from 40*C to 4‘C in 2 hours. A box, 11,, <u<i log,V ty ,gEer 
d e t e r s

aS‘f >N v ^ Peratl,tCsinthc fivers. Ratify, .

anem
lethD<

Was suspended from the overhead conveyer and moved through the chiller with the products. Thermocouples 
were used to measure continuously (1) the properties of the air flowing around the products and (2) the

f Nation
^ k   ̂ ng‘ng fr()rr) ^ g lhe COnveyor at different heights from the floor were analysed. The average air velocity was about 2.4 m/s 

( (jer. ^  t0 ^ m ŝ were recorded. Fast changes were observed and explained by the arrangement of the fans.
 ̂ ^  measurements show that the median is the best indicator of the average conditions. The shape of

\  S ajj. measured was different from that obtained with constant conditions usually presented in the literature. The
^  ^  ^  acc°unted for this difference.

SS c UlSxv ant  ̂ d e i t i e s  were measured at many locations of one chiller section. Uneven air distribution was 
tected along the walls and the floor.



RECO VER Y OF PROTEIN FROM M ECH ANICALLY SEPAR ATED  CHICKEN RESIDUE USING DIFFER®

OF EXTRACTION
M.T.E.L. GALVÄO and N.J. BERAQUET
Meat Technology Centre - ITAL, Caixa Postal 139, Campinas, Sao Paulo, Brazil

The aim of this work was to determine, on a laboratory scale, the influences of three differe i! 
extraction on the recovery of food grade protein from mechanically separated chicken residue.

Bone residue resulting from mechanical deboning of skinless chicken backs was subjected to. ^  jint 
at pH 10,5 followeed by acid precipitación; b) salt extraction using solution 6% NaCl and c) e n z ^
using the enzime alcalase and enzime: substrate ratio of 2g:100g protein. Five trials were cond
treatment. Proximate analysis was determined on the bone residue and on the slurries after the ^ ̂

The bone residue used in the trials had a protein content in the range of 15,9 - 19,7% and 0/j: 
range of 8,9 - 11,7%. The alkali extract showed great variability in its composition between < h e

the moisture and protein contents. The moisture and protein contents were in the range of 88'1 ’ /

11,1% respectively. Fat content was around 1,5%. The extract produced using saline s o <  A
4,1 - 6,3% of protein and 1,9 - 4,8% of fat. As in the alkali extract the moisture content showed .  ^
between the trials and was in the range of 88,1 - 91,9%. The enzimatic extraction had a degr ft*

12 0 min«teS' /in the range of 11,0 - 14,0%. In all trials the reaction came to a halt after around ... —  
content, in the range of 92,3 - 93,8%, was not statistically different from the alkali extract but ^ ¡'̂
higher than that obtained on the salt extraction. The protein content was in the range of 4,8 ' 
fat content was around 0,8%. The results showed no differences between the source of extracti»0 itj
content, and the fat content was reduced to low levels in all extracts.

PRODUCT LIFE OF VACUUM PACKAGED BEEF IMPORTED INTO SAUDI ARABIA BY SEA 
A.M. GAROUT and R .G . BELL
S aud i A ra b ia n  S ta n d a rd s  O rg a n iz a t io n , P .O . Box 3437, RIYADH, S au d i A ra b ia

<v.

ABSTRACT: In  S a u d i A ra b ia  a l l  p e r i s h a b le  foo d  p ro d u c ts  in c lu d in g  c h i l l e d  m e a ts  a r e  a s s ig n
tv  Vip e r io d .  T hese e x p i r a t i o n  p e r io d s  and t h e i r  a s s o c ia te d  s to ra g e  re q u ire m e n ts  m ust accommodate l

o f  p r e s e n t  te c h n o lo g y  t o  e n s u re  p u b l ic  h e a l th  w ith o u t  c a u s in g  u n n e c e ssa ry  r e j e c t i o n  or ^
ns P ° c

f(o*'

New Z ealand  and th e  R e p u b lic  o f  I r e l a n d .  The c o ld  c h a in s  i n to ,  and w i th in  S a u d i A ra b ia  ^  Af:,
means o f  m in ia tu re  e l e c t r o n i c  te m p e ra tu re  lo g g e r s  p la c e d , a t  p a c k a g in g , i n t o  c a r to n s  o f  vaG'jU j  'Si

* v ,  X  , *
h a l f  s t r i p l o i n s .  P r o d u c tio n  h y g ien e  was a s s e s s e d  by d e te rm in in g  th e  m ic r o b ia l  b io lo a d  p r i ° r

se n so ry  and c h e m ic a l a n a l y s i s .  P ro d u c t l i f e  a t  c h i l l e d  te m p e ra tu re s  was more o f t e n  l 1® j  kAe* ^
f a i l u r e  and f l a v o u r  l o s s  th a n  by th e  a p p e a ra n c e  o f  o f f - f l a v o u r s  a s s o c ia te d  w ith  the

J
L a c to b a c i l l u s -  dom inated  s p o i la g e  m ic r o f lo r a s .  A t mean t r a n s p o r t  and s to r a g e  te m p e ra tu re s  ä

A- 1 .  0°C p ro d u c t l i f e  ranged  from  73 t o  103 d a y s . None o f  th e  c h e m ic a l p a ra m e te rs  exam ined "  , p
oft o t a l  v o l a t i l e  n i t r o g e n  and m eat pH -  w ere s u i t a b l e  a s  o b je c t i v e  i n d i c a to r s  o f  th e  end

t r a n s p o r t  and s to r a g e  te m p e r a tu re s  a r e  th e  p r i n c i p a l  f a c t o r s  d e te rm in in g  p ro d u c t  l i f e »
e x p i r a t i o n  p e r io d  f o r  vacuum packaged  b ee f i n  S a u d i A rab ia  beyond th e  p r e s e n t  70 day s
temperature control and assurance.



d a t a n e t w o r k s  a n d  d a t a b a s e s  t o  t h e  s l a u g h t e r l in ek
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Carch Institu>«. Maglegaardsvej 2, DK-4000 Roskilde
«‘"T'tite-,.

ic l,ertine «  bas worked on development and installation of a new concept for data collection and sorting of carcasses 
,tr̂ '  By tjje end“ f* ^ hillirlS room. The resulting systems are up till now (spring 1992) installed in 10 danish production

Ijk
^  ^ ____  __ ______ o -t, uj> uuti

sPecificatCnC* systems wiU be installed in all danish abattoirs.fr"~ and dpvplAnmon* _«--- i_____________ :_I S
" the

‘‘"'I " H e

w  S i ,

(Clfvj) • n{fncl development is prepared in accordance with a superior plan for implementation of Computer Integrated 
slaughte r  C danish abatt°irs- The CIM-analysis was carried out by DMRI in the period 1988-1990 and these new data 
danish lne arc tlle first Pract>cal implementation of this long term planning for implementation of integrated informationcompanies.

systei
1 < ? C k in »  S “ “ thc Allowing main objectives:ng of c 

Of prc 
ning.

y tem which allows future integration of new equipment without changes in the existing systems.

$  ‘X ct’ °l0r*ng S rC3SSeS *n t îe id l in g  room based on data collected on the slaughter line. 
a ^  "orJ011 Planj)inPPr0 Uction rcsults ( e.g. carcass data ) which allows future applications and reporting especially with focus on 

t I  data

/  °f ^  " - - e— theSe S°alS 3re ma‘nl>':«100

J V
S c

ntode^^ri01̂ 8 *nsta^ed along the individual slaughterlines, m database techniques and graphical user interfaces.Use of

the
^sting standards and standard components e.g. application of Personal Computers (PCs).

< ^ > a ,  pr0SyStCms UP now has been very positive and the systems have been adopted easily by the companies due to 
^  n ^marksTmmC ^ exlbility of the systems has been proved lately by the integration of a new system for automatic
jj^per ^  0m l^e meat inspection on the control platforms.

K Tthe -he newdanioû • COncePt for data integration on the slaughterline, especially with focus on technology. Furthermore the 
niSh la l la t io n s  will be discussed.

| s i - ' S ^ ,MLLA™NOF LONGISSIMUS DORSI MUSCLE IN BEEF

leat R« e atch ’ *:‘ K L A S T R lJ P 

V .  '"«itutc, Maglegaardsvej 2, DK-4000 Roskilde, Denmark

> V " ^ e ntwV  rtSli|Ctl>0<1 Day ma); Was *° test 3 metllod for local acceleration of rigor mortis development in the Longissimus Qotsi muscle in beef. 
' ^  first *5 Dlay be USfy) . "  possible ,0 predict the ultimate pH in LD by measuring the pH as the last operation on the slaughterline.
■ ■ s i , sH,Rll ^nsi

- used
‘tried rln 0n-line classification

n  ' " t W  of 90
bleed

S,̂ , isted

of beef carcasses for separation of carcasses with high pH.

Si dc*ridin,

C X

after k, " carcasses which were el-stimulated (total carcass stimulation) for 20 seconds. The stimulation was carried 
a  study - bkedinS-

of 270

"Ht ’"»di
carcasses which were not subjected to total carcass stimulation.

;renci S  Were stimulated locally i:in the loin for 3 minutes (left loin).
Win E la t io n  P Values between the reference loins (right sides) and the test loins (left sides) were observed within 25 minutes 

Vly st. ^isfy the t. '
k  qn aftjt d ’* required for absolute separation of dark cutting beef carcasses, provided that the complete carcass has been

'"y wa. eedi"g.
”0t effected by the local stimulation if the electrodes were made from a suitable material.



LEAN, FAT, AND CONNECTIVE TISSUE FROM BEEF SHANKS PROCESSED WITH A BAADER™ 
M . C . HUNT and R. E. CAMPBELL
Department of Animal Science and Industry, Kansas State University, Manhattan, Kansas, USA. 66506-0201.

DESIN*''

n ■Beef shanks are relatively low-fat, but their high connective tissue content prevents their use as a sole lea” Vproducts. This research examines the effects of belt pressure and drum opening size of a Baader desinewing machine ^  
properties of desinewed shank lean and sinew. To achieve yields that are commercially acceptable, shanks must be ^  
the Baader. Changing belt pressure and drum opening size altered (P<0.05) yields and tissue composition. Maxim111®
93% of the shank at 10% fat using a 5 mm drum for both passes. With a 5 mm drum, yields were 70 to 75% on the
belt pressure setting of 2, and 15 to 20% on the second pass with a  belt pressure setting of 4. Sinew yield averaged
initial shank weight. With these settings, first pass lean was 7 to 10% fat, second pass lean was 10 to 12% fat, and11
second pass lean fractions averaged 10% fat. The sinew remaining after the second pass was 15 to 20% fat. a

Very lean (<, 5% fat) material was produced with a 3 mm drum on the first pass. First pass lean yields were
shank at 5% fat using a 3 mm drum at a belt pressure setting of 3. Second pass lean with a 5 mm drum and a belt P* 
4 was 10 to 15% fat and yielded 25 to 30%. Using a 3-mm drum at any belt setting for the second pass resulted m
Sinew averaged 6.5 to 7% of the total shank. ,

Sinew was further processed through an 060 head of an Urschel Commitrol®. Flaked sinew was added to the 
lean in natural proportions. This mixture, desinewed lean, and whole ground shanks made into 10% fat ground beef Pa 
desinewed lean and/or desinewed lean with flaked sinew re-incorporated were more acceptable and had fewer noticeably J  
particles than patties made from ground shank. Baader processing can enhance the utility of beef shanks through teX 
and fat reduction.

INDUSTRIAL EXPERIMENTS WITH LOW VOLTAGE ELECTRICAL STIMULATION OF BEEF CARCASSES
1* A

Meat and Fat Research Institute, Division in Poznari, ul.Glogowska 239, 60-111 p 0 ^

Many experiments with low voltage electrical stimulation (ES) of beef carcasses

industrial equipment in 3 large meat plants were carried out. The animals in s1;on»e
✓

were fed on the molasses solution before killing. The purpose of this work was

quality of export beef and possible introducing of hot meat processing. The va lus

PH of the carcasses stimulated at various time after stunning, texture of muse
ie s  ‘

traits of meat and meat products were measured or evaluated. It was found that
tbe

carried out not later than 5 min (preferably within 1 - 3  min) after stunning*
The

of heifers and bulls fed before killing and electrically stimulated showed l i g h t

colour fully accetable by the customers. In experiments concerning hot process*1
l i< T  ,was stated that ES makes the cutting and deboning easier. Some muscles showed

A Ccolour and better tenderness compared to control muscles from non stimulated, v
*casses. More over the meat production process was shortened and weight losses

The quality of canned meat made of hot processed meat was, a little better and 

rences in quality of frnkfurter-type sausages made of hot and cold boned meat-
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0F m a g n e t ic  s o r b e n t s  f o r  t h e  m a n u f a c t u r e  o f  g l o b in  a n d  h e m e  f r o m  b o v in e

BLOOD

L H- KOMISSAROWA, A .A.KUZNETSOV, L.K.KASARINA, A.D.NECLUDOV, S.L.BARSEGIAN 

^stitute of Oh i
^nem ical Physics, Russian Academy of Sciences, Kosygin str. 4, Moscow 117977.

known
processes the separation o f heme from globin by using of organic solvents (likerj Verv ------  uomy ui organic solvents

0,1 herr|6 Part CUrTlberSOme procedure- The present invention relates to a process of preparing an 5 ̂  ann .......

’S

Part and --------  process o i preparing an iron-

^'aher d' 318 ° f 9l0b'n fr0m red blood cells ° f  bovine by using o f magnetic sorbents (MS). MS 

1 °n ^ Sele'tPerSed PartiC'eS ° f  ferr0ma9netiC With the size not m°re  ‘ han 1 micron. This method is 

of MS SOrbt'° n ° f  heme fr° m 3n 3Cidified hem° lizates of red cells bV P r id e s  of MS. The 

alkalin ^  ° Ut ^  ma9ne*'C f 'eld With the intensity 50 -1 0 0  mT. The desorbtion heme,

front h elUt' ° n' aCh'eVed t0 98 %- Usin9 this technology we have obtained the isolates o f globin

b  00,1 
^ b y  

teis% from bov' 9 tecnnol°9y we have obtained the isolates o f globin

C  - hn o C e b l° ° d: The C° ntem ° f reSidUa' h6me m preparation o f 9lobin did n° t  exceed 5%. The 
”  'ical'6r *oxfc=, 9y IS ecol°9 |cal|y clean as well as it does not connect with using an organic solvents andc Sub --------- u^ " y  uryamc solvents and

blr" ‘ II m anC6S The preparatlons '° f  g |obin and heme obtained this method can be used in the 
meat products.

lbina«onall
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HUa S M0DELUNG DURING MEAT BALL COOKING
gtneenng, University of Guelph, Guelph, Ontario, Canada

i e°biectiv
j  5 ° ^  o ^ c L w ™  4 m t ^ '  ! ^ emperature distributi°o and mass loss in meat ball

i Ck’sialgainstexperimPn, f  g’, ^ S’ Wl fo,lng and boilin8- and (ji) to validate the process
1 < >  for unsteady state^hese C,00^ ngprocesses were modelled by using Fourier and i  f0J  rence, and com Th 6 S° ved uslng aPProPriate initial and boundary conditions 

S  82% Ktl0n Were nm c * modelling pr°gram (CSMP). The effects of shrinkage and
4 % P r o l e s  7'5% b i n d e r  a n d ' t o  ° f  ^  ™  d i a m e t e r  w e ' g h i n g  60 g  w e r e  f o r m u l a t e di > U r e d °nt e ih ,  13.3%  i I Z t  1° , ,  ,  W a t6 r - T h e  r 3 W  m e a t  b a l , s  c o n t a i n e d  64.5%  w a t e r ,  

a n  a l u r m n u m  m P  ? h  ° b y d r .a t e ’ a n d  2 '4 %  « e a t  t r a n s f e r  c o e f f i c e i n t s  w e r e  
A r>  o f m b a k i n g  a n d  h r n T  ^  b y  r e d u c l n g  t h e  l n t e r n a l  r e s i s t a n c e .  A  m u l t i - m o d e  o v e n  a t  140° C  

'  l 2 f a n  m  c o n v ^ r  g  M p m “  A i f  S p e e d  ° f  0 5 t0 0 9 m / s  w a s  m e a s u r e d  a t  240 c m
V la ti° n  r b a t h  W ith  c i r c u l a t o r  w ^ '  M f  f  ^  m e a s u r e d  b y  usinS c a n t i l e v e r  l o a d - c e l l .

"  a te  ° f  15/ m i n  F n r  h n T ,3 !  U r y m g ' U  h a S  1500 W  h e a t i n g  c a P a c i t y  a n d  f l u i d(tiff The te of 15/min p k T  US frymg' 11 has 1 5 0 0  W bating  capacity and fluid 
vm i> t lo” 1®91 ball was rn°k h *mg P™cess’ same bath was used with a water temperature of 
V ^ P r o o tl°ns and ^  temperature of 70°C- Temperature profiles atX n>  models tV  T ?  C°  ng processes were recored. This data was used to 

%  Physical'naram/m " ^  be “Sed t0  optlmize Process conditions. Sensitivity parameters were conducted to determine their effects on process simulation



AUTOMATIC EXTRACTION OF A MUSCLE FROM A BEEF  FOREQUARTER
P. SALE, J.L. DAMEZ, P.TOURNAYRE, A .LASTEYRAS „
Groupe Génie des Procédés, Station de Recherches sur la Viande, INRA-THEIX, 63122 Ceyrat, F

su ch 2Automation is a promising way to improve meat industry efficiency mainly in operations 
dressing and boning which are very labour consuming.

The aim of this study is to experiment the possibilities to remove muscles from a quarter by
automated system in respect of butchery standard. A complete system including all the facilities
operation was build. It includes a beef forequarter positioning frame, manual and video sy  ̂
geometrical parameters measurements of the quarter, an electric robot with 6 axes equiped of 
and a computer for trajectories calculations and robot controls. J

Work was done on hot meat (about two hours post mortem). Three kinds of problems were,ê  
i) positionning of the quarter; ii) choice of the type of tools according to the driving system and ®) A 

the tools trajectories to the specific geometry of each carcass. A strategy for dismantlement of d'** J  
was set up and the complete operation on the supra spinatus muscle performed. It requires c°r / 
such as tendon cutting, gripping and pulling out the muscle. It requires four working trajecto i 
differents tools.

All the paths for the different tools where linked to a single point. A set of paths called “refe A 
build from the different paths obtained by manual driving of the robot. This reference set can ^  
different quarters after it was properly positioned on each quarter by translation and rotation ofth® ¡y® 

Relations between the parameters of translation and rotation and different geometrical 
the quarter were thought out. No one was accurate enough to provide a means to put the refe  ̂
right place. a

With a manual coordinates measurement of two quarter's points linked to the rete r
trajectories were correctly fitted and an automatic computer controled execution was carried out- ^

STUDY OP ELECTRICAL METHOD OF ATOMIZING POOD PRODUCTS 
V. YA.SVINTSOV
Technological Institute of Meat and Milk Industry. Kazakhstan, 490011 Semipa^a 
Glinki, 49. cc

w kThe object of the investigation is atomizing blocks of atomizing drying units*
tal studies were carried out on the laboratory unit by modernized method of 
and on the experimental electrical atomizing block by method of rapid photos**^ a tf,

e ^ e .
rameters of atomization process: those of particles dispersity, the taper angle
zing jet,' electrical power consumption as well as coefficient of surface tens*-100 ;Ca
on physical properties of model media, the amount of feed voltage and the diaD1 ^

A $ * jnozzle was determined. We have also stated the range of feed voltage ( up to * J)*m  
it possible to regulate diameters of atomized particles from 40 - 80 to 100 " ¡¡;
ters and higher, the taper angle of a jet reaching 80 and power consumption
1.0 to 3.0 kw per 1000 kg of atomized product. Relatively low power consumpti«“ ' A
degree of particles monodispersity, the possibility to regulate particles dia® ̂ ¡: 
mized products and taper angle of a jet indicate substantial advantages of 
method of atomization compared to the existing ( nozzle and disk ) ones.
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:h H  ahd 01ose l0Wlri9 sm°king Process of sausages were caried out. The open - traditional 

^  N ular °ne were used as well. In experimental smoking house there was installed
( N

^ ner - and mortadella-type prepared using of cured or uncured meat, were expe- 

ensory evaluation of sausage surface colour using ten-points graphical

smoke-a xnscarrea
3 nerator of own construction. The generator contained equal portions of

¡‘« T S e *  „  15 modulus equipped with individual igniter starting at predetermined time.

UV Sm°ked.

' % X » a s
ed as a criterion of smoking degree.a ■ «¡1».

¡fi^K l2s the Pro
Ss 585 the smoke concentration in smoking house was simulated in different

r ° ved time of its ignition.y changing the modular portion of sawdust and ..... ,

trM ^ ^  WaS 3 POSSlbllity °f 70'90% reduction of amount of sawdust used in 
toU OWsd ltlonal process if smoke of high concentration was generated in the first 

at least two-time lower concentration in the second one and no smoke gene-1 thi one.
e*P°nentiai
by character of smoke decomposition with a half-life of 5 min., iextend' ---------"*w“ “ ui 3 nun., it was

,ce; ; - 9 the third Phase to 15-2° min., to limit the smoke emission after the 
to 10% of the concentration observed in the second phase.LOf

METH0DS 0W THE ESSENTIAL AMINO ACIDS CONTFNT of RflRRTT meatf0fi„ * vn"''- ~  ---------------------r»0j, • y0USSEF s ,
Ci®hce s T_ ’ -H- «OU-EL-HAWA, M.N. EL-RIFY and A.H. KHALIFA

1 Technol0
.  (1|'e i j  Department. Faculty of Agriculture, Assiut University, ASSIUT, A.R. EGYPT.

* loin and

■Si #9* and n " hlnd llmb CUtS °f Californian and New Zealand White rabbits (both sexes) of a marke-
i ,  ' S  3 "»nths)5 A t .  °asti„;ir,9 and
( V  Carf1ed outIQns
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were used to assess the effect of certain processing methods namely: pressure 

"9 on essential amino acids content in rabbit meat. Essential amino acids assess-

st|°Wed that"r'y,n9 th1n layer chromat°5raPh1c technique. Both qualitative and quantitative deter-

vaiil"ne, J there Were ten esser|tial amino acids namely: lysine, histidine, arginine, methionine,

str,, "e lso,euslne mixture, phenylalanine and tryptophan present in the two above mentione 
«1 ns. tl

New 2 0 t0tal essential amino acids content was 49.48 and 49.14 g/100 g protein in

* 1,, "a!r rabbits * 3nd Wh1te rabb1t " » ‘S respectively. Slight differences were observed between sexes, 

'St c°ntained rather high essential amino acids content. Likewise the hind limb contained
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SSential amino acids, while fore limb recorded the least levels. Essential amino acids 

¡suit of

While
N , n at a res

n9 o„. result Of the studied processing methods. However, the highest losses were recorded

roasting method recorded the lowest losses in the essential amino acids.



EFFECT OF CERTAIN PROCESSING METHODS ON PHOSPHOLIPID COMPONENTS IN RABBIT MEAT

PROF. DR. M. KAMAL E. YOUSSEF, PROF. DR. S.H. ABOU-EL-HAWA, PROF. DR. M.N. EL-RIFY and A.H. KHALIFA 

Food Science & Technology Department, Faculty of Agriculture, Assiut University, ASSIUT, A.R. EGYPÏ

Fore limb, loin and hind limb cuts of California and New Zealand White rabbits (both sexes) ^ 1 
able age (2 and 3 months) were used to assess the effect of certain processing methods namely: PresS \
cooking, roasting and smoking on phospholipid components in rabbit meat. Phospholipids were fracti’01
applying thin-layer chromatographic technique to eight fractions namely: phosphatidyl serine (PS)* 

phatidylcholine (LPC), phosphatidyl inositol (PI), sphengomylein (SL), phosphatidylcholine (PC)* Ph°S 

ethanolamine (PE), phosphatidic acid (PA) and phosphatidyl glycerol (PG). Rather slight difference5 ,

sexes, ages and three studied cuts in their quantitative phospholipid components were observed.

fractions recorded qualitatively the same pattern as that of fresh meat in the three studied process1 I

methods of rabbit meat. However, all studied processing methods resulted in a decrement in all Ph°sl

fraction contents, except that lysophosphatidyl choline and (phosphatidic acid + phosphatidyl glycer° 

slightly increased.

,'HPRINCIPLES OF THE THEORY AND THE DEVELOPMENT OF INTENSIVE DRYING PROCESSES ,vii'H 
OF BIOLOGICAL PRODUCTS
D.ZHAILAUBAYEV, B-OSPANOV, il.KUSMANOV, G.TUMENOVA 
öemipalatinsk Technological institute of Meat and Milk Industry, 490011 3emipalat11 
Glinka Street 49, Republic of Kazakhstan

The current development of drying technology in meat industry is characterized 0 !  
bination of drying with other processes including the combination of drying and 
processes or moist material in one apparatus. _
System approach to the description of complex phenomena while combining drying ^  
processes of moist material in one apparatus has been developed. System analysis i S '  
as investigation strategy and mathematical simulation as investigation method. T be_, 
of boundary problem solution of moisture conduction in the plate with initial a3 
distribution of moisture content are given.
Change of the primary conditions as a result of division of tne plate leads to 
intensification of mass transfer process. Duration of drying in this case is 
which is tally with tne results of conducted experiments and adequate to the solüt; 
physical model of tne process.
Proceeding from the generalized equation the investigation method of dimension 
surface alteration of the material being processed as well as thermal physical ^  
ral mechanical characteristics of the material have been elaborated.
Division of the surface leads to the effectiveness of heat and mass transfer p ro C e *
As a result of theoretical and experimental studies a aryiug-and-griniing appari;t'ü ■ 
drying moist material is designed.




