
SESSION 6: MEAT PROCESSING

Ei f
-— of salt addition on water binding properties of hot-boned beef froj_noii-stj.muJ.ated and electri- 
gajjj_stiinulated carcasses

fR0YSTEIN, T., MIELNIK, J. and GUMPEN, S.A.
Norwegian Food Research Insti tute, Aas-NLH, Norway

specLl h al8 systems designed to maintain the functional advantages of pre-rigor meat during storage require 
course candling procedures like the addition of salt to the coarsly ground muscle. In such systems the time
Practi rai !!2£tis and thus the time available for boning, grinding and blending becomes of great
r «n-Licai importance. ”

elects study pre-rigor meat was excised from the thoracic limb of non-stimulated (NES,
stunn; n stlmulated (ES7 n=3) cow carcasses, coarsly ground and mixed thoroughly within appr 
12 ,„h ™  P°rtions of NES meat were blended with 2% salt (NaCl) (added as 20% ice cold solution) at 

u h p.m., while ES samples were treated likewise at 2 and 28 h p.m.

n=5) and 
1.5 h of 
2 , 4 , 8 ,

linear ëH°f shrinka8e of cooked, smoked sausages during production at 48, 72 and 144 h p.m. revealed a nearly 
to 8 h red“ctlonuln water holding properties of NES meat when time of blending with salt was extended from 2 
shrink ’. , , ™ 1C n° further ^crease in weight losses were observed. Production from ES meat revealed
produced# evels similar to those obtained for NES samples blended at 2 and 28 h. Frying losses of patties
with del,,!!1 th,e SaDle raW "aterial categories confirmed this pattern of reduction in water holding capacity 

delay of salting time for both NES and ES samples.

The
Proper!*16 C0Urse of PH in the raw materials before and after the addition of salt indicate that the 
respectivelyf NES ^  ES “eat might be partly Preserved by blending with salt up to appr. 6 and

pre-rigor 
3 h p.m.,

trolsbl0lt8lCali and sensory evaluations indicate that the preblended samples, as opposed to non-salted con- 
hygienJ6 ln6d accePtable hygienic quality up to 6 days after slaughter, despite the fact that no specific 

ic Precautions were taken during cutting and processing.

'-̂ ¿IllS!!!S-jnvoIved in nitrite inhibition of warmed-over flavor development in cooked meat.

IGENE» J-°-> **YAMAUCHI, K., PEARSON, A.M. AND GRAY, J.I.

°e48824!i224Vs°A SClenCe and Huma" Nutrition> Michi9an State University, East Lansing, Michigan

**DepIrtmnV f F°0d Science and Technology, University of Maiduguri, Maiduguri, Nigeria.
nent of Animal Science, Faculty of Agriculture, University of Miyazaki, Miyazaki 880, Japan.

studiedSncil"volvedJ P  the nitrite inhibition of warmed-over flavor (WOF) development in cooked meat were 
L-ascorba * ??r Unl bf f (M) and meat Pi9ment 6Xr aC^  (MPE)- Addition of nitrite (156 mg/kg ,
0r MPE ind?u H5°1'i9/k9)! sodlum tripolyphosphate (0.5%), ADP 213.6 mg/kg), and EOTA (2%) to either the M 
heated lnd\ dua" y or in various treatment combinations was carried out, after wh ch th4 samp es were 
changes ,tored at various time periods at 4° C‘ Lipid °*idati°n was assessed by TBA numbers whi?e 
Prevents unc ! no!)-heme iron content before and after cooking were followed. Results indicate that nit-v-n-» 
the dhsaturateHV?'°v!ent-by three tnechanisms: (1> as a meta" delator - sequestrant! 2) Sy stSlliz ng 
Pigments th«„ u llpids Wlth m  the membranes; and (3) through forming a strong complex with the heme 
t0 be invniveH^ preventin9 the release °f non-heme iron by cooking. Although all three mechanises appear 
to its stabnira?-prevfniing W0F in.meaE’ data show that nitrite inhibition of oxidation is primarily due
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The effect of blade tenderization on the cure and sensory characteristics of dry cured hams 

MARRIOTT, N.G., KELLY, R. F., SCHAFFER, C. K., GRAHAM, P. P. AND BOLING, J. W.

Department of Food Science and Technology, Virginia Polytechnic Institute and State University,
Blacksburg, Virginia 24061

Application of cure adjuncts such as salt and sodium nitrate to fresh pork hams is done by the dry rub method
with subsequent storage through dry cure application, cure removal and cure equalization. This process is 
followed by aging for the characteristic country cured flavor development. Although dry-cured hams have a 
unique flavor, the process is time consuming and dehydration from the curing process can reduce product 
tenderness.

Hams from the right side of 18 pork carcasses were removed, trimmed and tenderized with a Ross Industries Blade 
Tenderizer. Those hams from the left side of the same carcasses were handled the same way except they served 
as control samples by not being tenderized. All hams were dry cured for 40, 56 or 70 days to determine if 
blade tenderizing enhanced product taste attributes and/or accelerated the dry cure process. Treated hams and 
control samples were subjectively evaluated for visual color, before and after cooking, cure penetration, 
tenderness, juiciness and flavor. Objective measurements included percentage moisture, percentage salt, nitrite 
content [ppm), total plate count (TPC), anaerobic count (AC), psychrotrophic count (PC) and Kramer Shear Force.

Blade penetration had no effect (P>0.05) on visual color, cure penetration rate, percentage weight loss before 
curing, percentage moisture at various cure intervals, percentage salt at 40 and 56 d, nitrite level, microbial 
load (TPC, AC and PC), objective and subjective tenderness measurements, juiciness scores or flavor scores.
Cure time had no effect (P>0.05) on percentage moisture, percentage salt, nitrite level, Kramer Shear force, 
and juiciness scores. Results from this research revealed that effects of blade penetration on all traits 
related to dry curing are minimal and that this operation will not accelerate the dry curing process or enhance 
product acceptability. Additional observations suggested that cure time should not be less than 70d if color 
stability during cooking is desired.

The coefficient "effectiveness grade" as a quality parameter for a complex process of food technology 
(explained for the example of cooking meat)

NIKOLAUS, H. and RAEUBER, H-J.
University of Technology, Dresden, German Democratic Republic.

If the material to be processed is one of a complex nature, for example meat, several characteristics change at 
the same time. There are desirable modifications (e.g. plastication of collagenous binding tissue) as well as 
undesirable modifications (e.g. destruction of vitamins). Furthermore, process-specific parameters, for instance, 
energy consumption which increases steadily with time, have to be taken into consideration. At this point, the 
question of comparability of results arises. For this purpose the term "effectiveness grade" (symbol: EG) is 
introduced. The practical utility of this term can only result from formulation of a reliable mathematical 
expression.

For a complex situation the following equation is proposed:

The range of values is -1 < EG < +1. The values m^ are time dependent anyway, but there are further influencing 
factors.
The analysis includes the following parameters:
- core temperature of meat pieces (m,) - pasteurization effect within the core (mg)
- texture effect (m,) - mass defect (m^)
- total energy efficiency (m^)
In the interests of microbiological safety, heating of meat to a core temperature of 75°C is usually required. 
From the microbial point of view, it is not useful to exceed this value. The aim might be to reduce the 
calculated number of vegetative microorganisms within the core by six powers of ten. This corresponds to a 
pasteurization effect of L = 6. Dgg g (Dgg 5 the '^®timal reduction time at a temperature of 65.5 C).

According to experimental investigations studying the rheological aspects, a cooking time of 36 minutes may be 
considered as the optimum under the given conditions if the rest-over effect during the cooling-off phase is

The definition of mass defect may be considered principally as a damage function. EG reaches its maximum value 
after 36 min; then it decreases again due to the increasing influence of damaging factors.

EG = -1 + n flag i + 
i =1

n

neglected.
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on near infrared reflectance for in-line measurement of fat and moisture in commercial minced beef 

MILES> C.A., FURSEY, G.A.J., CASEY, J.C., CROSSLAND, A.R. and HUDSON, W.R.

AFRC Meat Research Institute, Langford, Bristol BS18 7DY, UK.

Recent work at the AFRC National Institute of Agricultural Engineering led to the development of the Silsoe 
choS h6 Meter which aims t0 provide a robust, non-contact method for measuring the moisture content of cut or 
r e f ? *  matenal passing on a conveyor close to a sensing head. The device is designed to measure surface 
ass ec^ance four pre-specified wavelengths (670, 940, 1300 and 1450 nm). The purpose of this work was to 
beefSS the potential the instrument for in-line monitoring of fat and moisture contents of commercial minced

In order t° model a conveyor system, samples were placed on a turntable rotating at 1 rpm and the front face of 
minnfSn^1P9 head was Placed at a distance of 2 cm from the surface of the sample. Readings were averaged over 1 
Adda 6 +n 3 circle approximately 3.5 cm diameter and compared with data from a standard 'white' surface.
IPgarent reflectances and reflectance ratios at two wavelengths were examined for correlation with % moisture and 

xtractable fat obtained by freeze drying followed by vacuum drying, and Foss-let analysis respectively.

neoaf1- wavelen9ths> there were positive correlations between apparent reflectances and fat percentages, and 
annar 2 correlations between apparent reflectances and moisture contents. Of the four wavelengths studied the 
moist 'nt ^eflectance at 1450 nm was the best predictor of % extractable fat (r = 0.88, RSD = 2.98%) and % 
a = 0.84, RSD = 2.57%). The precision of the prediction of % moisture was significantly improved by
measi P 6 re9ression of the reflectance at 1450 nm with that at 1300 nm (RSD = 2.55%) but reflectance 
bflSQAremen^s a^ °l-der wavelengths did not significantly improve the precision of prediction of % extractable fat 
sed on measurement at 1450 nm alone.

has irdicate that measurement of near infrared reflectance at one or more pre-determined wavelengths
Moisti eflMlal f0r in_line composition analysis in industrial meat processing. However the standard Silsoe 
be reav a ® 1" tested in this experiment was not designed for use with meat and before its full potential could 
sensif^i ln mea^ industry it would be necessary to modify instrumental factors in order to increase the 

itivity and repeatability on low reflectance materials.

6:6

I^lJBgasurement of fat content in mince by Video Image Analysis

n e w m a n, p .b .

AFRC Meat Research Institute, Langford, Bristol, BS18 7DY, UK

quality °f *ma9e Analysis (VIA) in the meat industry is expanding particularly in the area of process and
severci contro‘ n,eat products. However, its use measuring fat in particulate meats such as mince has been 

eiy restricted by limitations in particle resolution and sample presentation.

under-oT.d^cribes how the problems of fat smear and discoloration due to drip taint, causing an over- and 
TemDerir lnlf i?n oF Fa* respectively have been eliminated by controlling the conditions of mince production. 
inerpAcoa ° k i meat i"0 between 0C and -5C was most effective. Above 5C problems of drip and smear steadily 

below -5C the meat became too brittle and shattered when minced.

limitpri6! res°iut''on has been greatly improved by incorporating an improved optical system and illuminating with 
separati av® len9th ultra violet light. This causes the fat and connective tissue to fluoresce making their
from f-nQ0lc Ir?m , n straightforward. In practice, fluorescing connective tissue was easily distinguished

the tat by the image analyser.

1 eve?<;Wf!i i° r°tlccable change in level of fat detection during the first 15 minutes after mincing. Thereafter
commercial s °V.^.reaching 50% of starting values after 2 hours. Earlier work has shown that with 
caused h\/ 9uartvties of meat, there is considerable sample variability. A 50% reduction in the sample size, 
result«; L  2? the field of view (in order to resolve 4 mm and 6 mm mince), did not adversely affect the
duced roc i PPpcation of the lipid prediction equation, (derived from earlier work), to the video data pro
in meacori S 1n Ver^ 900d a9reement to those obtained by chemical methods. This method may also be useful 

asuring connective tissue content, and this is currently under investigation.

manufflcin2n 0^.vide9 iniage analysis technology can now be effectively extended to areas of meat product 
"uracture using mince as an ingredient.
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Lactobacillus plantarum and nitrite levels in pork as influenced by tumbling and temperature treatments

H. W. OCKERMAN and K. KWIATEK

Department of Animal Science, The Ohio State University, Columbus, Ohio 43210 and The Ohio 
Agricultural Research and Development Center, Wooster, Ohio 44691, USA.

The effect of intermittent tumbling (15 min on and 45 min off each hr for 18 hr) was 
compared to a non-tumbling treatment at processing temperatures of 3°C and 23°C on 
cured pork tissue inoculated with plantarum. Samples for investigating microbiological 
numbers of L_;_ plantarum were taken at processing times of 0, 12, 15, 18 hr and after cooking 
to an internal temperature of 68°C, from surface (0 to 0.5 cm) and subsurface meat (0.5 
to 1.0 cm) and from nonturabled exudate at each sampling period. The portions of the surface 
and subsurface samples remaining after the microbiological analysis was obtained were mixed 
in equal quantities for analysis of nitrite.

The analysis of variance indicated that tumbling was significant (P<0.05) and that 
linear time and location were highly significant (P<0.01) for microbial plate count for L. 
plantarum. The major differences for microbial numbers were attributed to location with 
numbers significantly decreasing from exudate to surface to internal samples at both 3°C 
and 23 C. Tumbling resulted in higher numbers of L. plantarum particularly in the 
internal tissue of product tumbled 18 hr at 23°C. Cooking to 68°C reduced L, 
plantarum to a nondetectable level.

The analysis of variance of residual nitrite during tumbling and nontumbling 
processing at 3 C and 23 C indicated that tumbling time and tumbling temperature 
interactions were highly significant (P<0.01). After 12 hr of treatment the tumbling at 
23°C resulted in lower nitrite levels than the other 3 treatments. The nontumbled tissue 
processed at 23 C had significantly higher residual nitrite than the other 3 treatments 
after 15 and 18 hrs of processing and after processing and cooking. The cooking procedure 
resulted in a highly significant (P<0.01) reduction in residual nitrite.

6:8

Intensification of production of raw-dried pork meat products using starter cultures 
I. Changes in the structural-mechanical properties of the meat products

KISSEVA, R., DANCHEV, St.! DJEVIS0V, St.

Meat Technology Research Institute, Sofia, Bulgaria 
♦Higher Institute of Food Industry, Plovdiv, Bulgaria

The possibility to intensify the production of raw-dried leg of pork was studied using mixed bacterial 
culture from strains 136 and 167.

Hind quarters from chilled pork injected with brine, containing 1C8 - 109 microbial cells/g of raw material 
were used.

The changes in the structural-mechanical properties were studied by varying the parameters: structural 
strength, plastic strength and tenderness. It was established that the applicable starter culture 
accelerates the moisture loss and contributes to the faster improvement of the structural-mechanical 
properties of the meat products.
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Synthesis of dinitrosyl ferrohemochrome and its characteristics 
*RUBIN, L.J., *SHAHIDI, F., *DIOSADY, L.L. and **WOOD, D.F.
Department of Chemical Engineering and Applied Chemistry, University of Toronto, Toronto, 
^Ontario M5S 1A4, CANADA
Food Research Institute, Agriculture Canada, Ottawa, Ontario K1A 0C6, CANADA

Attempts have been made to develop alternative meat-curing systems. As a first step, it is 
necessary to reproduce the colour of nitrite-cured meats. We have prepared the cooked cured- 
roeat pigment, dinitrosyl ferrohemochrome (DNFH), in good yield and purity (>97%) from the 
reaction of hemin, an iron III porphyrin prepared from beef red blood cells and nitric oxide 
m  buffered solutions, under conditions which will be described.
Red Blood Cells [NO],Base-Hemin --------»-Dinitrosyl Ferrohemochrome (DNFH)Reductant
[>e pigment thus produced is stable in the absence of light and oxygen, or in the presence of 

and absence of oxygen. However, oxygen with or without light, brings about rapid 
aterioration of DNFH. Application of dinitrosyl ferrohemochrome to comminuted meat imparts a 
clean pink colour indistinguishable from that of nitrite-cured meat.
Hemin was solubilized in water using a sodium carbonate solution. Reduction of the hemin iron 
s° its ferrous state was carried out employing ascorbic acid, isoascorbic acid, their sodium 
alts, or sodium dithionite. Two molecules of nitric oxide add on to this reduced hemin to produce DNFH.

6: iC

Ef f
a-dd— P-9 - and their application procedure on some quality properties of canned whole

MODli, p., *SK0BIC, D., DJORDJEVIC, M. and *DRAZIC JADRANKA

*Meff1?VJInst'ltute of Meat Technology, Belgrade, Yugoslavia 
1 Industry "Gavrilovlc", Petrlnja, Yogoslavia

in application and functional properties of non-meat proteins enabled such proteins to be used even
of two fr°uUirts’ su=h as whole meat cuts (ham, roast beef, steaks). In the present paper the effects
e x a m i n e d f f V t e c h n i q u e s  of applying brine which, In addition to the usual ingredients, contained one of five 
well as d r ? « H ^ f  Proieins { ^ I s o l a t e s  PP 500E, SP U.-lll, then functional soy concentrate Sta-Pro 3000, as 

fls aned blood plasma and defatted soy flour mixture)“

Usual innroHiinL0^ exPe^ f t s comprised the normal injection-massaging technique in which brine composed of the 
dispersing .]en^SLWat lu':,ecIed into lean boneless hams by a pickle injector followed by addition of a prepared 
and stav in 1 e{abo!n proteins to the massager. The whole meat cuts alternatively move horizontally
a11 the innrpHLn+SSa9er 20 ^ours- Ir\ the *econd series of experiments vacuum-injection of brine containing 
tumbled unrilfwf was performed on an automatic Langen-Hne B-120/4-N in which the whole meat cuts are vertically 
series) ^  L  St0^ ed for 20 hours- In each of five experimental batches (of both
was used for L f fnnrIne1WI 5 f1 Phe ingredients used was added to 200 kg of meat. Brine without added proteins 
Pasteurlzatinl fnffflr0 baiSfleS'icTfle wholf !ruts were buffed into flat 14 lbs cans and heated by a usual 
evaluation sc w f n CedUfe' days, the final experimental and control products were sampled for sensory

“ci0,1 as well as for examination of chemical composition.

sensory^foopInL^f fI"a1 produf!;s manufactured on automatic Langen-line were of high and even very high 
Among the fifp n!ffe -S° t5?n products manufactured by the usual injection-massaging procedure,
was exerted bv the miftuff If h i A n ^ V 0^  fa''ourab]® effects on the sensory properties of the final products 
hiqh NSI) The^ferlll °d ll S°y fl°Ur] followed bY the S°Y Isolates PP 500E and U.-lll (with
were added Sereaf bfalSfnf If Ihf protein ln„th? f1nal Products was l-«** when the 2% toy isolates
effect of the a l f l f e n M i l f 9 M  $oy CQHGentrate amd mixture, 1t was 1.26%. Such results Indicate that the
adding the individul? nol-mlat prStlils^3 V ^  ® pr°duCts was more dominant than the effect of simply
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Microbiology and technology of Chinese meat products 

LEISTNER, L., SHIN, H.K., HECHELMANN, H. and LIN, S.Y.

Federal Centre for Meat Research, 8650 Kulmbach, Federal Republic of Germany

Chinese meat products, although known from time immemorial, apparently became a subject of meat science only 
recently, LIN et al. (1980, 1981) as well as Ockerman and Kuo (1982) investigated the manufacturing of these 
meats. Our laboratory studied the microbiological stability of Chinese dried meats (Shin ei ¿L.. 1982, 1983; 
Leistner, 1983; Shin, 1984) and Chinese sausage (Lin and Leistner, 1984).

Chinese dried meats; In China, these meat products are highly esteemed for their taste and nutritional value.
They are prepared preferably from hot-boned meat, do not need much energy, and require only simple equipment for 
processing. Depending upon the particular meat species (pork, beef, poultry), and the type of spices added, about 
30 different types of'such meats are distinguishable, for which basically three different technologies are 
employed. In general, these products contain 15 - 35% sucrose, 3 - 5% NaCl, 10 - 20% moisture, and not more than 
lo" - 103 microorganisms per gram. We demonstrated that food-poisoning organisms either do not survive the 
processing of such meats or are unable to multiply in the finished products. If staphylococci or salmonellae 
recontaminate these products after processing, they vanish during storage. Products with an a s, 0.69 are stable 
for at least one month without refrigeration and packaging; they are not even spoiled by xerotblerant moulds. 
Therefore, Chinese dried meats if properly processed are Indeed safe foods.

Chinese sausage: To this product about 10% sucrose and 2% NaCl are added and it is stuffed into thin pork casings 
(25 mm in diameter). The sausage 1s dried for about 5 - 6 hours at 40 - 50°C and 80% RH (decreasing to 60% RH), 
and afterward is stored for one week at about 15°C and 80% RH, or at room temperature. Lactic acid bacteria 
become the predominant flora in the product. Since the sausage already has an a < 0.94 after the drying Process, 
salmonellae do not multiply, but as toxigenic staphylococci could be troublesome, even Chinese sausage is heated 
before consumption.

Once the microbiological stability of traditional Chinese meat products is better understood and optimized, these 
meats should be recommended for general use in developing countries; they could also be of interest for food 
designers 1n industrialized countries as well. However, for people who are not used to sweet meat products, the 
sweetish taste of Chinese meats might be unpleasant. Taking this intoaccount, it would be desirable to replace 
sugar by humectants with a neutral taste in meat products for consumption outside Asia.

6:12
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The effect of starter cultures on stoichiometry and kinetics of dry sausage metabolism.

DEMEYER, D., CLAEYS, E., DENDOOVEN, R. and BIRGITTE VOSS AKER0"
Laboratorium voor voeding en hygiene, R.U.G., 9230 Melle, Belgium

"Chr. Hansen's Laboratory A/S, Copenhagen, Denmark
Starter cultures may affect dry sausage characteristics and change metabolism. We have studied the effect of 
a starter sausage mix (SI) and a lyophilyzed starter culture on lactose (Hansen's CS123) (S2) on sausage qua
lity and metabolism, as compared to a control (C) without added cultures. The basic sausage batter contained 
(% w/w) frozen S. American beef (37.9), frozen pork (31,6), frozen lard (25.3), salt (2.8) containing NaN02 
(0.4) and KN0, (0.2), sodium caseinate (1.4), lactose (0.37), white pepper (0.28), glucose (0.33) and sodium- 
ascorbate (0.02). Materials were mixed in the cutter in the sequence beef, starter, pepper and additives, 
pork, lard and salt. Sausages were filled into Naturin casings (7 cm, 800-1000 g), fermented and dried under 
industrial conditions. A control series was compared to a series with added SI (0.06%) or S2 (0.05%). At 
several intervals during fermentation and drying, texture (hardness and cohesiveness), pH, total carbohydrate, 
lactate, ammonia, free amino N, acetate and carbonyl compounds were determined. The final products were 
evaluated by a non-trained taste panel, in preference tests for colour, firmness, acid taste and general ac
ceptability. Drying, texture development and metabolism were incorporated into a simple kinetic exponential 
model: t
y = a + b (1 - e ~ ) ,  allowing characterisation of kinetics in terms of lag time (a) and rate of change (c). 
Relative contribution of protein and carbohydrate as substrates, and of fermentation and oxidation as path
ways in metabolism, was evaluated using a stoichiometric model.

Initial logarithmic counts for Lactobacilli and Micrococci (log/g) were : L 3.3 & 3.6 (C); L 3.3 & 4.2 (SI) 
and 5.4 & 6.4 (S2). „ pl J „ .
Sensory analysis of final products showed preference of SI over C for firmness, and of S2 over SI and C for 
firmness, acid taste and general acceptability.
Rates of drying, pH fall and texture development were increased by SI and, to a less extent, by S2. Lag 
times were shortened by both SI and S2.
SI accelerates carbohydrate disappearance, lactate formation, proteolysis and ammonia formation compared to 
C. S2 has similar but less outspoken effects.
SI does not change amount of substrate metabolized,nor pattern of metabolism. S2 increases amount of sub
strate metabolized by about 5%, shifts metabolism towards less proteolysis and heterofermentation and 
decreases the contribution of oxidation in overall metabolism.
Carbonyl compound concentration was lower in SI than in C or S2.
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Ig£jinologT^_features of cooked sausage production as affected by the method of hydration of soy isolate 

NADASHVILI, N .Sh., LIPATOV, N.N., EFIMOV, A.V., ZABASHTA, A.G., TITOV, E.I. and MAMIKONYAN, M.L.

The Moscow Technological Institute of Meat & Dairy Industries, Moscow, USSR.

varyinq "the a S+tUdy inî0 effeCbS 0n the Physico-chemical and processing characteristics of
production hydra^0" and addltl°? of soy isolate to comminuted meat used for cooked sausage

uction. Four procedures for sausage emulsion preparation were used:- y

'■ preparation;Pre^aratl0n °f S°y Pr°tel’n iS°late 961 3nd blending with the meat ingredients during emulsion

3* S°y iS°1ate hydration with water in the bowl chopper at the initial stage of emulsion preparation;

4‘ S°y 1S°late hydration with blood plasma in the bowl chopper at the initial stage of emulsion preparation;
• same as in 3, followed with destabilization with the aqueous solution of calcium chloride.

sus •æîïîE'rass a.iÆss. -s' r ^ ' Uî, , .

6.14

^ ¿ t i g a t i o n ^ the influence of a bacterial proteolytic enzyme preparation "Mesenterin 11-11" on the 
properties of cattle meat. ------------- ~-------------------------- -

PANCHEV, St., DIMITROV, D. and KUPENOVA, B.

9h Institute of Food Industry, Plovdiv, Bulgaria

> s e K n an ° n « aS T ' Z l ?  ?Uf ° f the Chan9eS in the hydrophilic properties of veal treated with

of “ Pacity of M. Longissimus dorsi and improves it, r " nJ l ; 1! « I nSreases the water-
cne Mesenterin 11-11" preparation m e  n ? n - i * b juiciness. The most effective concentration

11 PreParatlon was 0-2 - 0-3- enzyme solution, corresponding to 156 to 330 PU/kg of meat.
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H o t s mokinq - heal th  - and e n v i ronment p r o tection  

MULLER, W.-D., WIRTH, F.
Feder al Ce ntre for Meat Re sea rch - Instit ute  for T e c hnology - K ulmbach (Federal Republic of 
G e r m a n y )

In the Feder al  R epublic of Germa ny the c o n c e n t r a t i o n  of b e n z o - a - p y r e n e  (B-a-P) in smoked meat 
p r oducts is lim it ed  to 1 ppb. For reas ons of e n v i ronment p r o t e c t i o n  the e mission of smoke from 
smo k e h o u s e  is also limited. If the limits are e xceeded the smoke must be cleane d after smoking  
in the meat p r o c e s s i n g  industry. No wad ays smo k e h o u s e s  wit h s m o l dering smoke in close d and open 
syst ems  are used to get her with fr iction smoke- and steam s m o k e - g e n e r a t o r s  in open systems. In 
a clos ed  sys te m smoke is not g e nerated with air from the e n v i r o n m e n t  of the s m o k i n g - c h a m b e r  but 
with  ai r/smoke from within the s m o king-chamber. By mea ns  of that smoke is c i r culated betwe en the 
s m o k e - g e n e r a t o r  and s m o k ing-chamber. We studie d how these smoke g e n e r a t i o n - m e t h o d s  meet the 
em is sion limits. For this pur po se we i n v e s tigated for each gene rat or , at which t e m p erature s m o 
ke is eff e c t i v e l y  ge nerated. Then f r a n k furters wer e smoke d in the d i fferent sys tem s with d e f i 
ned tem p e r a t u r e s  of smoke under va ried curing, drying and smoking cond it ion s.  The sau sa ge s were 
a nalyzed for the B-a-P and phenol content  and ev a l u a t e d  s e n s o r ic a 1 1 y . We m easured c o n c e n t r a 
tion and th roughput of o r g a nically bound total carb on  i m m e diately after smoke gene ra tio n, at 
the outlet  of the s m o k i n g - c h a m b e r  and after thermal aft er burning. The same stu die s were carried 
out in a s m o k e - g e n e r a t o r  for s m o l dering smoke in a closed system.
In all s m o k e - g e n e r a t o r s  invest iga te d, the Germa n regul at ion s,  with less than 1 ppb B-a-P in 
the frank fur te rs , could be met. This is achieved by an averag e smoke gen e r a t i o n  t e m p e ratures of 
below 750°C and the len gth  of the pipes from g e n erator to s m o kehouse whic h must be at least 
5 m. We could show that in pipes of this length the high boiling B-a-P con denses. On adapting 
pr oper smoki ng  c o n d i t i o n s  to the di fferent s m o k e - g e n e r a t o r s  the typical smokin g flavour could 
be ac hi eved with all s m o king-methods. The flavour vari ed  only sli ghtly b etween dif ferent smo- 
king systems.
The s m o l d e r i n g - s m o k e  and friction - s m o k e  g e n erators in the open syst em  in an o n e - c a r t - s m o k e - 
house is adj u s t a b l e  to a t h r o ughput of less than 0,05 kg/h of org a n i c a l l y  bound total carbon. 
That is below the upper limits of the Germa n reg ul ations. In the stea m s m o k e - g e n e r a t o r  in the 
open sy stem these li mits are alw ays  exceeded, d e manding a c l eaning befo re  emission. Stea m s m o 
ke can be co n d e n s e d  in smoke washers. The eff e c t i v i t y  of cle aning in ther mic  a f t e r burners d e 
pends on the total carb on c o n c e n t r a t i o n  and the tem p e r a t u r e  of the burner. With the smold ering  
smoke and fr ic ti on  s m o k e - g e n e r a t o r s  in open sys tem s temp e r a t u r e s  above 60D°C are needed in the 
after bur ne r. In the steam s m o k e - g e n e r a t o r  - open syst em  - even highe r temp e r a t u r e s  are n e c e s 
sary to stay be low  50 mg total carb on / m 5 whic h is the limit for a f t e r b u r n e d  smoke emission.
The smoki ng  syste ms  with smo l d e r i n g  s m o k e - g e n e r a t o r s  in close d system s are sup erior to all open 
smoki ng s ystems wit h regar d to low smoke emission.

6:
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Effect of technological treatment on the contents of vitamins B1 and B2 in meat products

TSVETKOVA, E., BEEV, K. and ALEXIEV, N.

Meat Technology Research Institute, Sofia, Bulgaria

The nutritive value of meat and meat products is determined by the contents of fats, carbohydrates, proteins, 
vitamins and mineral substances.

Vitamins are organic substances which cannot be synthesized by the organism and should be introduced with 
food.

The different technological treatments of meat affect differently the contents of vitamins in the finished 
product. A modern technology to preserve the contents of vitamins B  ̂ and B2, is freeze-drying.

The present work follows the contents of vitamins B1 and B2 in raw veal, poultry and veal liver, and their 
alterations upon cooking and upon freeze-drying.

Vitamin B̂  was determined by the thiochrome method.
Vitamin B2 was determined by the lumiflavin method.

Vitamin B̂  loss upon cooking and freeze-drying in relation to the raw material amounts to 18.5 to 22.5 mg" 
for veal; 22.85 to 30 mg% for chicken, and 18.65 to 24 mg" for veal liver.

After cooking and freeze-drying, vitamin B2 loss varies as follows: for veal 14-16 mg%; for chicken 
24-26 mg» and for veal liver 16-18 mg».

The studies indicate that the resulting losses in vitamins B̂  and B2 are due to cooking, while upon freeze
drying, they are minimal. The products obtained can be used in dietetic nitrition.
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- - I t ^ y j n t ^ h ysico-chemical and structuro-mechanical changes during beef curing using electrical treatment 

BOLSHAKOV, A.S., KADAGAEV, F.A., BORESKOV, V.G., KISELEV, Yu.A. and UZHAKHOVA, M.K.

The Moscow Technological Institute of Meat & Dairy Industries, Moscow, USSR.

c u r iig no rho t°b ee febyhbrine " n S t i g a J e d 9 “ amoles ^ ^ - " ’echanical properties during the
"»ssag ingj contro ls were notsubjected  t o e l l c t r i c a l  t r e l t Z l f  rZ! b n n r puraPed .P H o r t0 or Post-e lec tro - 
lr,rs i ’ For The e le c tr ic a l treatment of the te st samDles rnc w nT C j  ln tbe study was longissim us

" « ipp,,ed

the a T i f ,  bT tl"s S - ,e condu,°ns demonstrated
ase of massaging pre-pumped muscles with pulsed current. e h0t sides* this effect being greater in

6U8

^  Pr°J"Ct,°n °f " * j l » “t,ges fee, ground free,, » „ t  o w e .
B K M A ,  N.K., IVASHOV, V.I., TCHUBAKOV, V.P., TAMBOVTSEV, I.H. ,„d M1TASEVA, L.F.-------

^  Moscow Technological Institute for Meat and Dairy Industries, Moscow, USSR.

o‘ci«-^z;ii„o:/si"cu?inor;„r™sfi«suseGjnouis\rnr “ tr e °f r ked »>
time L Sa]|S St the residLla1 pressure of 1.94-2.20 kPa and at tk~G--U"--b °Ck ?eat Was thawed and mi*ed with the 

as 15-20 min depending upon the extent of’grinding.
• ' IMeaL was cnaweo ana mixed with the
the environmental temperature of 17-19°C. Thawing

frozen meat vacuum_thawing combined with sodium chloride addition ^  .
meat i ?eat up t0 the desired levels; this accelerates salt/ln!?? ensure? a/ ast temperature increase of the 
a hinhUlce’ tbus enabling the preparation of a sausane m e a t ^ m w  6 pr?iu n i[rte faction and prevents release of 
^higher yield of c o o k e A a u s a ^ w i t h  a beltIrTonlTsZll "I ttT«Ji!hi.hi S d S ! r_b1ndin9 CaP“ 1ty ^  9iv1n9

«tion S T S !  K f f i S  K e ^ o S S “.? c ° E  condition,
>■9. .nd rendering it possible to decre.se the resdSLi « *  of « *
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Changes in the chemical and physico-chemical features of horsemeat cured under vacuum-mechanical treatment

BOLSHAKOV, A.S., ANVAROV, M.A., KISELYOV, Yu.A., BORESKOV, V.G. and BOBRENYOVA, I.V.

The Moscow Technological Institute of Meat & Dairy Industries, Moscow, USSR

Statistically analysed experimental data are presented, characterizing the levels of the basic components 
(protein, fat, water, sodium chloride, ash) in cured semi-prepared and finished products, which were cured 
according to the conventional technology (without mechanical treatment) or under vacuum-mechanical treatment at 
various pressure levels. Vacuumizing contributes to a higher moisture content in cured semi-prepared products , 
on average 1.5-2% compared to samples cured with mechanical treatment under normal atmospheric pressure.
Finished products cured under mechanical treatment at various baric regimes are more moist (on average by 4.5- 
8.0%) than those cured without mechanical treatment. The application of the mechanical effect permits an 
improvement in protein and fat quality in the finished products by 0.67 and 0.34%, and in cured semi-prepared 
products by 0.82 and 0.33%. Vacuum-mechanical treatment at the residual pressure in the drum of 0.5M05 Pa 
increases protein and fat in the total solids of the finished product by 1.66 and 1.29% respectively and of the 
semi-prepared product by 1.38 and 0.55% respectively. The pattern of changes in pH depending on the residual 
pressure of the vacuum-mechanical treatment is demonstrated, pH being well correlated with the relation of WHC 
to the same parameters. The highest pH rise in the samples tested occurs at the stage of their vacuum-mechanical 
treatment, WHC being simultaneously improved by 20-22%. The analysis of the results suggests that the application 
of vacuum-mechanical treatment during curing of horsemeat influences the quality of cured semi-prepared and 
finished products favourably.

6:20

Specific features of microstructural changes in the muscular tissue during curing under electric current effect

BELOUSOV, A.A., R0SHTCHUPKIN, V.I., AVILOV, V.V., PLOTNIKOV, V.I., *B0LSHAK0V, A.S., ‘MADAGAYEV, F.A. and 
‘PISMENSKAYA, V.N.

The All-Union Meat Research Institute, Moscow, USSR
*The Moscow Technological Institute of Meat & Dairy Industries, Moscow, USSR.

Comparative data on microstructural changes in hot 1. dorsi muscle of young beef animals (140-150 kg liveweight)> 
treated with electric current (220 V, 50 Hz, electric field intensity 220 V/m, for 420-720 s, intervals between 
pulses 0.5 s) before and after brine injection (brine density 1.18; nitrite content 0.1%, sugar content 2.5%, 
injection level 12% of the initial meat weight) are presented. It was found that in case of electric treatment 
after injection curing ingredients are distributed more evenly and penetrate into muscle fibres quicker, this 
being reflected in considerable swelling of the T-system; supercontracted areas and muscle fibres breakages are 
observed to a lower extent; muscle fibres are less deformed; fine-grained protein mass enters the interfibre 
space only slightly. The microstructure of the meat treated with electric current 24-48 hr after brine 
injection is similar to that of chilled meat held in cure for 10 days, as far as the extent of fibre swelling 
is concerned.
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improvement of calf and lamb rennets processing by means of an electroplasmolytic method 

R0G0V, I.A., KATAYEV, V.M., VOLTCHKOV, V.I. and SHEPELEV, V.A.

The Moscow Technological Institute of Meat & Dairy Industries, Moscow, USSR.

5 ^ a dl ^ n T u m b erennIisCt ^  °f experimental and a p i c a l  studies on electroplasmolytic processing

intensities T * 1 the1beh*viour of animal cells the electrical field at various
on the Pieri-^nTie efiecp of the electro-physical and structuro-mechanical characteristics of the raw material 
on the electroplasmolysis process is indicated. The selection of a power source and electroolasmol z 
instruments are discussed. A circuit diagram of the power source (a'puUe generator) is given! Y

K i n g ^ t h e l n L n l i t T o f f p ^  l tW? flat electrodes by means of an electric pulse field ,Drnu: L ne intensity of (2.8-3.2) 10 V/m, at the pulse frequency of 0.8 Hz and pulse duration of (0 1-0 5l*103s 
provides cell membrane destruction and guarantees a 10% increase in the yield o/th ff in ^h ed product

6:22

I t U u a m y _ o f  ham products prepared from bacon pork as effected with processing technology 

BOLSHAKOV, A.S., *G0L0VATENK0, N.A. and *TIM0SHTCHUK, I.I.

n h BMnuC0W-TeCMnolo9ical Institute of Meat & Dairy Industries, Moscow USSR 
he Ukraman Meat & Dairy Research Institute, Kiev, USSR. ’

thekobj!!t"of°the !tudym°kT ^ arawbme!t i^in ie r? ^’ P ^ P ared1 from boneless bacon pork ( with rind on) served as 
weight) containing salt’ suqar sodi!m nitrii» * d 3 ¡"u1 ticomponent flavoured brine (to 20-25% of its 
and acetic and lactic acids in’optimum portions. ’ phosphates> sodium caseinate, flavouring VNIIZH-43M,

is demonstrated. After^njection^the^ea^ishsub^^^6? or?a"olePtic characteristics to the finished products 
brine added, followedby^keeping in cure t 0 ™ ld massaging for 15 min. with 5-10% of the above
according to the traditional regimes. P d3ys 3t 2-4 C' The samPles are then thermally processed

Pork according tohthe^e^eloped^echnologyhis within°1•l"’the am!no ff"iSh?d produ?ts PrePared from bacon
essential acids are concerned) being close to the nhvrtni.n! T  3Cld proflle (especlally as far as the 
organoleptic parameters (consistency colour S i t ?  1  requiremeiits of man; these products have high 
their quality, the perox de number was 0 00^5% ! !nd 5 ‘- / he .samples St0red at 5'6°C for 15 days retained 
Up to 21 days no coiiforms, Proteus or anaerobes’w!re ^  ^  the 35 f°r fresh f3t‘ When kept

manufactured6^ 6^ ! ^ ^ ! ^ 6! ! ^ ^ ! ^  to the fonowin97 °h smoked:and-cooked and smoked-and-baked products 
massaging, keeping in cure, thermal processinq^ontr X r t i n n T ^ " 46^ 0" -“V ?  mul ticomponent flavoured brine, 

quality finished products.  ̂ mechamzation of the process and providing
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Mathematical modelling in meat processing 

MACDOUGALL, D.B. and ALLEN, R.A.

AFRC Meat Research Institute, Langford, Bristol, BS18 7DY, UK.

Processing meat into products frequently involves comminution and blending operations which may be followed by a 
heating stage to cook or stabilise the product. The variables which give individual products their distinctive 
character are numerous. Species, age of the animal, cut and composition of the meat, are to some extent 
controllable, as are addition of water, salt, polyphosphates, nitrite and spices, all of which have important 
roles in product quality. Factors less readily controllable are events associated with slaughter, chilling, 
conditioning and frozen storage, and those attributable to live animal stress causing gross differences in meat 
structure. Accurate prediction of the consequences of the events associated with carcass treatment and product 
composition could result in improvements in processing procedures and thus increase economic efficiency.

To study some of these interactions, the physical properties, colour, shear and cooking loss, of a meat product 
were used to create mathematical models based on Sheffe's mixture concept. A finely comminuted sausage whose 
composition was varied within the constraints of lean meat (60 to 90%), fat (0 to 30%) and water (10 to 40%) was 
used to derive the models. To study the effects of differences in meat structure on product quality, muscle was 
selected from normal and stress prone pigs and chilled at controlled rates. The derived models for colour were 
in agreement with the rationale of the Kubelka-Munk analysis of absorption and light scatter. The variance 
accounted for in the special cubic model for meat diluted by fat and water on the shear values of the cooked 
product was generally >90%. The coefficients for the terms in the models successfully described the effects of 
differences in the structure of the raw meat and the properties of cooked product. In addition, tripoly
phosphate and salt (0 to 0.2% and 0 to 4.0% respectively) were varied in a central rotatable design to derive 
equations relating their interactive effects on the cooked meat:fat:water comminute.

6:24

Modelling and optimization of the amino acid profile of multicomponent meat systems

LIPATOV, N.N., ROGOV, I.A., EFIMOV, A.V., MAMIKONYAN M.L., MIKHAILOV N.A., TITOV, E.I. and *VYS0TSKY, V.G.

The Moscow Technological Institute of Meat & Dairy Industries, Moscow, USSR 
*The AMS Institute of Nutrition, Moscow, USSR

Some aspects of modelling and optimizing the amino acid profile of multicomponent meat products are considered. 
For this, universally accepted methods of linear algebra are used. The basic equations to quantitatively 
evaluate the effect of altered ratios of protein components upon the amino acid composition of meat products 
are presented. The simplest principles of the optimization of the amino acid profile are formulated. Some 
difficulties arising in their implementation are discussed. The data are illustrated with several typical 
examples based on concrete practical experience. On the whole, the results of the work carried out allow:-

modelling of the amino acid profile of the proteins of multicomponent combination meat products with 
respect to the kind and level of protein-containing raw materials in a composition;

- calculation of the amount of every ingredient in the formulation on the basis of the kind of the
protein-containing raw materials and on the values of the conditional coefficients of the amino acid score 
of a combination meat product.
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1 —  n9JE4P^city (WHC) of meat - a possible parameter in heat process calculations?

SUVAKOV, D.M., RADETIC, M.P. and PANIN, T.J.

Yugoslav Institute of Meat Technology, 11000 Belgrade, Yugoslavia

and msnn6 ]"’PO’"tant variables of the basic equations for the heat process calculations developed by Ball (Ball 
portinn of ts the temperature response factor / , i.e. the number of minutes required for the straight
on WHC fuatoy. u ° 9ar1thmic time-temperature curve to traverse one log cycle. To prove the dependence of / 
curina innv-oH-iDni /m capacity) e19bt experiments have been carried out with mixtures of ground beef or pork with 
7 3, heiah? 7d 1>.PolYph?!phat®s\ an^ various levels of added water heated in cylindrical cans (diameter
also been uspH fil dry).’ PSE (pale, soft, exudative) pork mixtures and pH adjusted ones have
80PC until 7 0V  bbe / determination. Heat processing was carried out in a thermostatic water bath at 75° or 
minutes intov„=,iWas raach®d ln Pde geometrical centre. Temperature was recorded by Ellab thermocouple at 5 
Paper ri i /  values w!r® ca!cul?,£d by the method of Bal1 and Olson (1957). Grau and Hamm (1972) filter
was used fnr th ° uwas USed t0 determine WHC. pH-meter Model 29 (Radiometer Copenhagen) with combined electrode 1 usea tor the pH measurements.

M^xtures^^nntain^Sh0¡!,! ihatT^ 1̂ dePer|dant on WHC of the mixtures of meat, curing ingredients and added water, 
relationship hlc cu hig^ r 1evels of ?dd?d water have shown decreased / values. In most experiments this 
comparison tn the „~Wn iineaIu0rnrra r y  linear patterns. DFD pork mixtures have been heated at slower rates in 
decrease of the r or pbe PBB ones, but even here the increased amounts of added water have caused a
(without additinncii uS° pH ’U tbe ranga 5,11 t0 had no significant influence on / values. Ground beef 
contrast t o t h l ^ L 3 T2rbeni sh?wed bbe slowest temperature rise during heating (/ =60 minutes), in
influence of the ami |d Tor 48 i0UrSei^u=j5^'b^‘ Edition of a 0.5% polyphosphate preparation lowered the 
°n decreasina f w iM t S  °f added water which decreased / values. The influence of percentage of added water 

«¡creasing / values was also dependant on the post mortem time.

correct^the^urine^h01"1 used bo consume more time, the authors are of the opinion that it is more convenient to 
the / values S y operab1n9 with a percentage of added water because its amount nearly linearly decreases

6:26

R.U.G., Gent, Belgium

activity in industrial sausage production
N-V.avi!^, L> Van Steenkiste:,: J.P. and Demeyery"D.
"LaboratoriNm611 TeruBel̂ e ' 3950 Waarschoot, Belgium
::::LaboratoriumVvnnrHVnIhne en Tachn?lo9ie van Eetwaren van Dierlijke Oorsprong,

It has V d 9 6n Hy9i§ne’ R'U'G"  rlel1e’ Be1gium
l% NaC l / r H J T o S03381hforWate> nCR Q w n  ^  in ? n ^ aUSag? can be calculated following a = 1.0014 - 0.6039 
confirmation of the factor n Witn -695 (Demeyer, 1979). This formula however was not basecK on experimental 
other than NaCl contr-ihm-inn ' ref|ccting a concentration of NaCl equivalent to water soluble compounds 
theoretical NaCl eouivalpntc9tn A so> no correction was used for the increasing contribution of such
duction conditions and haun -intr„W, be^ause of drying. We have determined the correction factor for our pro- 
Were compared with measured values1""^ 3 correctlon for drying. Values calculated using the corrected formula 
Resuvts;

ductivity chanqes iR^tTnntr'^flr^^i0«’ ^ V as determined using two instruments, based on measurement of con-

*• - * 8  w . 0;:i “  ionta,n,n9io: »•
¿0  nanges (Rotronic A(

¿3» 30 and 40 % w/w i^ h yj" "l,AUUre:> Ul '"edt ̂ ou/du DeeT/porK) containing i u ,
^(Jtamate) a constant value fnr a PnCQQne+°n Sn?6/ addltlves (glucose, caseinate, ascorbate, spices and

b bS  i f a » S S i i i f S c t o r  ^ ¡ I ° t o 90.0189 (m6an ^  * S° ’ " = 42) W3S °b ta i" ed' ™ s allows cal-

lowingeformuia! c o r ^ S d % S i ad ^ n 5 ^ 2 Cdiv!lSJed?UlValentS behaVe identical t0 NaC1 durin9 dryin9> the fo1’
aw = 1.0014 - 0.6039. \ NaC1 n  + 0-0189A, ... „ . .

' + tr ) (1) With A = in it ia l  % HgO in batter, B = in it ia l  % NaCl inPatter Vai r T 1T2Ir ’ &---1 ^ 1 wltn H = lnlt
7 diff 65 °r 3wWere measured US1n9 a Rotronic apparatus

such accuracvaofan n L at<-diff®rent drying stages with: a uracy of prediction is comparable to prediction^
0wmg a_, = o.gpqa a A n nccr n2

(awrni) and calculated following (1) (awc> for

Predicti
3w m r  0-9294 awm2

w ^ = 1-0719 a - 0.0680 Rc = 0.96 RSD = 0.0042. 
awml by e■9■ an isopiestic measurement (a „) fol- 

. .. 0-0666 R^ = 0.95 RSD = 0.0031 (n = 18).

T, Q!wml by awc usi"9 estimates for A (50 %) and B (3 %) on 18 sausages was 

This' s SV  3wc ' °-3093 R = 0.93 RSD = 0.0038. 

rection factor 0.0189. ap^on maY he related to erroneous estimates of A and B and/or changes in the cor- 

Demeyer, D., Fleisw. 59, 973-974 (1979).

wml
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A study into the quality of young buffalo meat and its rational use in sausage production 

KOTCHARLI, E.S., ALIYEV, S.A., SHUKYUROV, N.N., ASLANOVA, V.A. and BLINOVA, L.V.

The Baku Branch of the All-Union Meat Research Institute, Baku, USSR

The morphology, chemical composition and the physico-chemical properties of the meat of young buffaloes grown 
at a feed-lot in the Azerbaidjan SSR were studied and compared with the characteristics of young beef derived 
from cattle of the local malokavkazskaya breed. It was found that, as far as the characteristics studied are 
concerned, the meat of well-fattened young buffaloes is not inferior to young beef: there are significant 
differences in higher yields of trimmed buffalo meat, a lower content of intramuscular fat, in a more intensive 
colour of the muscle tissue, and in a higher water-binding capacity; also the nitrogen level of the 
extractives is significantly higher.

The results obtained indicated the suitability of processing buffalo meat into various products similar to those 
prepared from beef.

6:28

6:

EFFECT OF NITRATE LEVEL ON THE CHEMICAL AND MICROBIOLOGICAL PROPERTIES OF SAUSAGE DURING STORAGE

FAWZI A.SALEM1 , MOHAMED M. ABD EL-BAKI3, HUSSEIN K. EL-MANAWATY2 , AMANI A. EL-DAHLOUSTY2 , AHMED A. ASKAR1,
AFAF I. KHAZBAK2
1. Dept, of Food Sci,Faculty of Agric, Zagazig Univ.Egypt.
2. Dept, of Food Tech,Horticultural Res. Institute, Giza, Egypt.
3. Faculty of Agriculture, Suez Canal University, Ismailia, Egypt.
Sodium nitrate is widely used during meat curing. In addition to its anticlostridial activity nitrate has been 
used in some meat products for acquirement of desirable colour and flavour. Nitrate is not so toxic as nitrite 
but it acts as a reservoir for nitrite via conversion reactions by reducing bacteria. On the other hand, nitrr 
can react with secondary and tertiary amines to form nitrosamines which were found to be toxic (carcinogenic, 
teratogenic and mutagentic). For this reason an attempt was carried out to minimize the amount of residual nit

rite in sausage.

In this work the sausage prepared from conventional ingredients with additions of 10, 20 and 30 mg.NaNo^/lOO g® 
was stored at 4°C for one month and samples were with-drawn after 1,10,20 and 30 days and analyzed for moisture 
content, nitrite content, total volatile nitrogen , ammonia, TBA, total microbial count (TC) and organoleptic 
properties (color, aroma and taste) before and after cooking.

After 1 day storage the nitrite content was 8.2, 4.30, 87.1 and 127.3 mg/Kg. sausage: for samples prepared with 
additions of 1,10,20 and 30 mg. nitrate respectively.

Added NaCl and/or spices appeared to contain some nitrite. Only the sample prepared with 30 mg. nitrate had a 
very slightly higher residual nitrite than permitted by the Egyptian Food Regulation (maximum 125 ppm). After 
10-30 days storage all samples, either fresh or cooked had lower amounts of nitrite than that permitted, owing 
to the progressive reduction of nitrate upon storage. At any given period of storage the higher the level of 
added nitrate; the lower the microbial load, total volatile nitrogen, ammonia and TBA.

Color, taste and aroma were improved by increasing quantity of added nitrate. Neverthless, no considerable dif 
erences were found in color, aroma and taste scores among samples prepared with 20 and 30 mg. nitrate.

A concentration of 20 mg. nitrate /100 gm. sausage was recommended for production of sausage with adequate or
ganoleptic properties, high storage stability and a low residual nitrite.
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and processing characteristics of low-dose irradiated or frozen bovine muscles intended for cooked 
_sausaqe production ------------------------------  ---------— --------------------------------------

GROZDANOV, A.S., DIMITROVA, N., DILOVA, N., TANTIKOV, M. and NESTOROV, N. 

Meat Technology Research Institute, Sofia, Bulgaria

Dierpck?ann raw materials were obtained from the hindquarters of four second-grade carcasses. All meat 
oarkaLc U~700 9 each) were mixed t0Sether and distributed into 24 vacuum packages, each weighing 2.5 kg. The 
storsno =+/6no ra"d?m1y assigned to one of two treatments : (i) low-dose (300 krad) irradiation followed by 
storage at 0° ± 0.5°C; (ii) freezing and storage at -18°C.

samDlpri Potion of each storage period (7, 30 or 60 days), three packages of each treatment group were 
remaim'n k P* water-binding and microbial determinations, and six sausage batters were prepared from the 

ining beef raw materials plus post-rigor (24 h) pork and cooled pork back fat.

cycles- oft°ra9e7n °w-dose irradiation reduced the number of microorganisms present in meat by at least 2 log 
hiqh Ip u oIwx i n / \  n storage at G°C, however, viable microorganisms, mainly lactic acid bacteria, reached very 
materiale ,,„*•* * '  cpncomitant decrease in pH, and the high juice loss rendered the irradiated beef raw
siqnifirantiw1H S  storage and processing. The microbial status of the frozen meat did not change
•yuiTicantly during the 60-day storage period.

siqnifirani-iur)osn9ncirkSldua  ̂ rntnte> and the tat and moisture content of the finished sausages did not differ 
lower flawnn^ ^0.05) between treatments; products made from the irradiated raw materials, however, were assigned 
Storage ;icores than those from the frozen meat (6.7 vs 8.0 and 6.3 vs 7.3, respectively),
beef raw materialshan 3° ^  affected adversely the Processing characteristics of both the irradiated and frozen

intended'^fn^rAeioii1' ’rradiated and cooler stored beef raw materials have no advantages over the frozen ones when 
beef Dre-hipnric r sausage manufacture. Preliminary results in favour of the low-dose irradiation of pre-rigor 

pre Diends for sausage production are also reported.
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te

-■0ilijcatjmi_of_deboning of meat for sausage production 

JABL0isKI, Z.

Meat and Fat Industry Research Institute, Warsaw, Poland.

As a^esul^of6such^piprtip9 t®chno]°9y “hich is currently in use, deboned meat must be accurately selected, 
connective and a d W o  4 ?radesi?t por^ ?nd beef are obtained, each varying in the content of muscle,
^  p se tlssues- Tbe cutting, deboning and selection activities are labour-consuming.

Pi shed productsnCrModificatinnI En°?hCti°?*.?ften Sa!iSkS impr°Per Siding, thus affecting the quality of the 
catcasses designated fnrf^Mcppp to the cutting and deboning operations were carried out. The order of the 
debon1ng was rationalized S39e product1on on the cutting lines was changed, grading was simplified, and

sausage°product1onS ouaiit^lf^hp elaborati(?n °f the aPPr°Prl'ate new recipes and the technology of the 
Deboned pork was divided inti ^  e obtained from specified parts of carcasses was characterized.
As 95 d1Vlded lnt0 lean and fatty grades, and deboned beef into sinewy and non-sinewy grades.

the modifications to the deboning procedure, pronounced savings in labour were achieved.
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Predicting the effect of fat thickness and distribution on the heating times of joints of rolled meat 

BURFOOT, D.

AFRC Meat Research Institute, Langford, Bristol, BS18 7DY, UK

Most fundamental studies of heat and mass transfer during meat cooking have assumed that joints may be 
represented by spheres or infinite slabs or cylinders with homogeneous properties. In practice, the heating of 
joints can rarely be characterized by heat flow in a single direction and 1-dimensional approximations are 
invalid. Furthermore, meat joints usually consist of fat and lean, the thermal properties of which differ 
considerably over the temperature range experienced during cooking so that the assumption of homogeneity is also 
unjustified.

In the present studies, 2-dimensional finite difference approximations to the heat conduction equation were 
developed for a finite cylinder using a combination of the methods of Dusinberre and Newman. These approxi
mations were used to study the effect on cooking time of fat layers of various thicknesses located at the 
surface or centre of lean cylinders of meat.

Since previous work has shown the need to account for the shrinkage of meat during cooking it was estimated 
experimentally by cooking whole cylinders (16cm long by 8cm diameter) of bovine M. eemitendinosus or beef fat in 
a natural convection oven at 175°C. The length and diameter of each cylinder was determined before (X-|) and 
after cooking and used to calculate a shrinkage ratio (Xj + X2 / 2 X1) for fat and lean both radially and 
longitudinally. These factors were used to scale the initial dimensions used in the cylindrical models. 
Predictions for cooking cylinders in a natural convection oven at 175°C showed that cooking times, from a uniform 
temperature of 10°C to a centre of 74°C, were in all cases within the range 63 to 75 minutes. Joints with a fat 
layer on the outside cook slower than joints with an equivalent thickness of fat at the centre. Similarly with 
two joints of equal volume fractions of fat and lean, the joints with surface fat cook slower.

Substantial percentage differences, defined as [(predicted-experimental) x 100/predicted], of 8% and -38" for 
whole fat and lean cylinders respectively, were found between experimental and predicted results. A further 
model which enables thermal properties to vary with temperature and consequently location has also been 
developed. This model did not clearly reduce the difference between experimental and predicted cooking times 
which were 33" for whole fat and -37" for whole lean cylinders. The most likely causes of these differences are 
considered to be the assumptions made in the model and the use of inappropriate thermal properties and/or heat 
transfer coefficients.
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Contact steam heating of mechanically separated poultry meat

SHUMKOV, E.G., MITROFANOV, N.S., KHOLODOV, V.V., ‘BOLSHAKOV, A.G., ‘BRAZNIKOV, A.M. ‘NIKIFOROV, L.L. and

Scientific and'Industrial Poultry and Glue and Gelatine Center "Complex", Moscow, USSR.
‘Moscow Technological Meat and Dairy Science Institute, Moscow, USSR

The cooking process of mechanically separated poultry meat was studied in a steam contact coagulator with 
distributed steam injection under conditions of continuous heating of the samples being tested. The heat 
capacity (c), heat conductivity (x) and temperature conductivity (a) of mechanically separated chicken and duck 
meat differ because of differences in the chemical composition of the meats.

The expenditure of steam for the heating of mechanically separated chicken and duck meat in a thermal coagulator 
calculated using experimental values of c and X , conformed closely to actual values of steam expenditure. The 
water content of steam heated meat is increased because of the steam condensation, and as a result the relative 
fat content is decreased. Fat and water content calculated values represent permissible errors from actual for 
industrial practice values.

Heating above 70°C leads to qualitative changes in the structure of mechanically separated meat, a suspension is 
formed for which the limits of fluidity or the utmost shear strain cannot be determined, i.e. the structure, in 
the normal sense of the word, is absent. The subsequent fine grinding of the structureless suspension leads to 
formation of minced meat with pronounced solid-like properties for which the numerical values of the maximum 
shear strain are a bit higher than for raw meat. Experimentally achieved thermophysical characteristics and 
reological data for mechanically separated meat can be used for calculation and prognosis of cooking processes.
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jjgyglopment of cooked products preserved by freeze-drying 

BEEV, K., TSVETKOVA, E. and ALEXIEV, N. 

eat Technology Research Institute, Sofia, Bulgaria

Experiments were conducted to develop cooked products preserved by freeze-drying.

To preserve nutrients to a maximum extent, product cooking was effected at a temperature of 90 - 100cC. In 
nis Way, protein hydrolyzatlon is prevented, and also the deamination of some amino acids, which occurs upon 
anH i0Ver 100 c- Three types of raw materials were used to develop the cooked products: veal, poultry meat 
cnnu- llver- The raw material structure of particle size of up to 20 mm proved the most suitable for both 
-in * 9 ann freeze-drying. During freeze-drying, comparatively mild treatments were applied: freezing, from 
u to -45°C; maximum heating, up to 70°C; final drying temperature, from 30 to 40°C.

Dooked products preserved by freeze-drying are characterized by the following chemical indices: water content, 
“-3.17%; protein content, 68.59 - 84.88%; fat content, 6.89 - 11 .89%; protein digestibility, 94.74 - 98.38%.

cnn+reduced fat content and the low water content, and also the high protein digestibility and the high protein 
ntent of these products makes them extremely valuable for dietetic nutrition.
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