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^ d  a°sen's I0,JM Â TEQUERA' T-; GARCIA, C.; LOPEZ-BOTE, C.;VENTANAS, J.

One ̂ Specie g M d lS e d 'r f i f 1'1* 1’ BacJ erial Preparations from Freeze-Dried DIMITROVA t ^ J ^ tUreS ° f  Micrococcus and Lactobacillus
' T^anka, KOZHUHAROVA, Radka and IANKOV, Ianko

Prodncts°n ° f Bactetial Concentrates in the Manufacture of Smoked Beef 

ERESKO, G. A., TIMOSHHUK, I. I. and SHAPOSHNIKOVA, T. M.

Pr° dUCUOn “  Casings by
KISEVA, Rayna ad PAMPULOVA, Jordanka

and Lipolytic Breakdown During the Ripening of Iberian Ham*

A ^ ™ k ™ s ar eUERS- T-; C0RD0BA- J- J-; GRRCI*' ^ e" m:

OpUnSdR «amic and w ater - Exchange Characteristics Determining the 
Casings (Pa9ckse)S ° f  Sausage Drying and Storage of Meat Products in

LYKOVA, A. V.; STEPANCHUK, V. I. and VAGIN, V. V.

M A R w I . ^ c J g a o ^ d 3 m r a m s "  Portuguese Sausa^

830

835

838

842

856

859

867

871

878

883

888

893

896

x i



Study of a Traditional Dry Beef Heat Product: "Uzicka Prsuta" - 
Processing, Quantitative and Qualitative Characteristics 
RADOVANOVIC, Radomir; CAVOSKI, Dusan; VELICKOVIC, Dragutin and 
CARAPIC, Gorica 905

Ultrastructure Analysis in Spanish Dry-Cured Ham: Dry-Cured Effect Upon 
Principal Muscles in Ham During Post-Salting Stage
SAYAS-BARBERA, Estrella; PEREZ-ALVAREZ, José Angel; LOPEZ-ANTON, N.; 
FERRER, J. M. and ARANDA-CATALA, V. 913

The Effect of Chopping Conditions on Dry Sausage Metabolism
VERPLAETSE, A.; VAN HOYE, S. and DEMEYER, D. 920

A Study on the Process of Drying and Ageing of Raw-Dried Sausages from 
Chopped Meat Using a Starter Culture
WASSILEV, Kostadin; KERTELOV, Geno and BOSHKOVA, Kalinka 928

Preparation of Fermented Sausage by Lactobacillus
XIAN-MIN, Meng; SHU-QUAN, Zhang; NAI-YU, Liu and LI-ZHEN, Ma 933

SESSION 9: ANALYTICAL METHODS

Definition and Measurement of Meat Quality
HOFMANN, Klaus 941

Cadmium Contents in Cuban Meat Products
BELTRAN LLERANDI, G.; MENENDEZ, R.; CORDOVA, V.; GARCIA, C.; GARCIA- 
ROCHE, M. O.; PEREZ, L. and TORRES, O. 955

Automated Spectrophotometric Determination of Nitrate and Nitrite by 
Hydrazine Reduction in Aqueous Solutions and in Extracts of Meat and Meat
Products
CZEGLEDY-JANKO, Judith; NAGY, Edith and MIHALYI, Vilma 963

Monitoring Meat Quality
DRANSFIELD, Eric 968

Low Volatile Nitrosamine in Some Cuban Canned Meat Products
GARCIA ROCHE, M. O.; CULIK, J.; ROSSNEROVA, Z.; VESELY, L. and KELLNER,
V. 975

Instrumental Method of Sausage Meat and Finished Sausages Consistency
Control
KOSAYA, T. V.; ABRAMOV, A. N.; TUMENOVA, G. T. and VAGIN, V. V. 982

Use of an Indirect ELISA to Assess Meat Proteins Denaturation by Heat 
MARIN, M. L.; CASAS, C. and ORDONEZ, J. A. 986

An Auto-Analyzer System with Double Channel for the Determination of 
Muscle Protein and Connective Tissue Protein
NAGY, Edith; CZEGLEDY-JANKO, Judith; MIHALYI, Vilma and KORMENDY,
Laszlo 994

x i i



ELISA - A Sensitive and Economical Test for Detection and Quantification of 
Non-Meat Proteins in Heated Meat Products 
RING, Christian

Application of the Laws of Thermodynamics for Fast Evaluation of Water 
Activity in Biological Systems
ROGOV, I. A.; TCHOMANOV, U. Tch. and KAMERBAYEV, A. U.

The 2-Thiobarbituric Acid (TBA) Methodology for the Evaluation of 
Warmed-Over Flavour and Oxidative Rancidity in Meat Products 
SHAHIDI, Fereidoon

Development and Investigation of the New Express Method for the Analysis 
of Meat and Milk Components Concentration 
SVINZOV, V. I. and IVANOV, B. N.

Confocal Scanning Laser Microscopy of Meat Products
VELINOV, Pavel D.; CASSENS, Robert G.; GREASER, Marion L. and FRITZ 
Jett D. '

Fluorescence Microscopy of Meat Products
VELINOV, Pavel D.; CASSENS, Robert G.; GREASER, Marion L. and FRITZ,

WORKSHOP 2: IRRADIATION OF MEAT AND MEAT PRODUCTS

CcridCStoragemma Radiation on Microt>iological Load of Beefburger During 

ABD EL-BAKI, M. M.; EL-ZAYET, F. M. M.; EL-FOULY, M. Z. and YOUSSEF, B.

Effect of Gamma Radiation on the Fatty Acid Composition of Lamb and Pork 
Produced from Radiated Animals
PYOTROVSKA, Elena; VULKOVA, Katya; ZLATEV, Toncho and DANCHEV, Stefan

Effect of Gamma Radiation on the Structural and Mechanical Properties of 
Heat from Radiated Lambs
VULKOVA, Katya; PYOTROVSKA, Elena; DANCHEV, Stefan and ZLATEV, Toncho

1000

1003

1008

1015

1019

1023

1030

1036

1041

X l l l



EFFECT OP EXTRA PRESSURE DURIITG THERMAL TREATMENT OR PHYSICO
CHEMICAL AND HYSTOLOGICAL PARAMETERS OF HAM QUALITY

E*FoQRESHKIN, S.I.KHVYLYA and S.V.RUDENKO
The All-Union Meat Research and Designing Institu te, Moscow,
USSR

SUMMARY: A study into ham products quality during thermal 
treatment as related to extra pressure value (0-0.8MPa) show
ed an in terrelation  between pressure value and organoléptica!, 
physico-chemical, structuro-mechanical parameters and products 
y ie ld . On the basis of results a new regime fo r ham products 
thermal treatment at variable value of extra pressure during 
heating, conditioning-chilling has been recommended.

INTRODUCTION:There is  a tendency here and abroad to ham 
products manufacturing increase including products in polymer 
packs. For giving a desirable form fo r  a product and fo r  ex
cluding "pockets" formation in meat block during thermal treat
ment subpressing of raw material is  used. Besides there are 
data on the influence of extra pressure, during thermal treat
ment, on quality characteristics of a finished product includ
ing its  yield(Belousov et al.,1975* Skalinskij and Belousov, 
1978; Spirin and Vagin, 1980; Bouton et a l. ,  1980).

However a unique opinion on the optimum value o f
subpressing extra pressure does not ex ist. That is why deter
mination of relation  between product’ s quality and extra pres
sure value during thermal treatment is of practical in terest.

MATERIALS AND METHODS: M.L.dorsi (pH 5¿8-6.0) of I I  grade 
pork ch illed  fo r 72hrs was used fo r study. Meat was cut into 
pieces of JOO-350g and massaged fo r 15 min. in Laska mixer 
at brine (density o f 1.16 x lO^kg/cm^) addition o f 13% by 
weight. Cured meat was l e f t  fo r ageing at 0-4°C. Ageing time 
was 24hrs•

Cured raw material was packaged into polyamide-polyethy
lene packs, sealed at residual pressure leve l o f 0 .002-0.003  
MPa and heated in a specially designed equipment according to 
a step-by-step regime. Pressure leve l during heating and cool
ing varied from 0. to 0.8MPa. Tap water was used for cooling.

Quality parameters o f tested samples were determined as 
fo llo in g . Penetration degree change during thermal treatment, 
characterizing product's toughness, was fixed by a penetro
meter MTUMP according to a common procedure. WHC was measur
ed by a pressing method. Mass fractions of dense and liqu id 
parts was determined by test samples weighing before and a fter 
thermal treatment.

Samples fo r hystological analysis were selected before and 
a fter curing, and also a fter ham heating. Tests were made on 
pieces from samples core. These pieces were fixed  in 4% para
formaldehyde solution, osmised and dehydrated according to a 
common procedure. The obtained material was introduced into a
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mixture of epoxide resines epone-araldyte.
,Quantitative parameters of muscle fibers were studied on 

semi-thin slices stained by tolyidine blue. S lices were made 
s tr ic t ly  across the long axis o f a fib e r. By morphometry the 
lollow ing parameters were determined! fibers diameter, their 
perimeter, area of fibers s lice  and degree o f muscle bundles 
apartness as relation of the whole bundle area to the to ta l 
area occupied by muscle fibers.

Results were analysed using t-test(Avtandilov, 1980; Toka- 
jev et a l. ,  1988).

Changes of quality parameters of ham during ther
mal treatment are shown in P ig . 1,2,3 and in Table.
O.QMPa JemPerature up to 40°C and pressure to
le vo ia 2ene^rat:ion degree rises as intensively as higher the 
to 80°r i f a  +-a Pressu-re (F ig .1 ). Further temperature increase 
-oenp-t-pn-M j more than 2*8 times decrease of tested samples 
fo r  thA níí! . Pee aa compared to the in it ia l  state. Besides, 
of Y?1' teraPe:rature range the more intensive decrease
to O.SMPs l 1011 degree was t°und at increase of extra pressure

of c îa^6ed oim iiarly • At temperature range of 0-40°C WHO
th a t^ f1^  treated at pressure o f 0.8MPa was 9.1=00% higher 
ratrne p í ! 2iC0 ° f  extra. pressure. Besides at the given tempe- 
S c r S L e ^ l  +-ÍÍSUld4-PhaSf  sepanation did not occur. At further 
W lo w e re d  mo?e 82£2 md F issu re value to O.SMPa
quid Dhase was Praction o f separated l i 
t io »  S e e d  as 811(1 seParated liqu id phase frac-
t o i EG S a p Strea lSS??ly  “  mOTe was tta * * • « « «  value 
of exception to the abovementioned character of chanp-os

of sample! ir h ! l f t o 4 a tm f” aatai¿ e s !“ eP5 fSo S f T  ',,HG
decree of tougtoeas apd s e p a r a te d ^ ! ! ! !  1 ™  S ™ *“  the
e S  TesfnrT̂  * *  ^ a t h r
. . ^  Siven relations are in good correlation with the ob- 
tained data on changes of ham products y ie ld  depending on 
the values of pressure (F ig .2 ,3 ). ^

From the Fig. 2 i t  is  seen that the:/ y ie ld  of samples heat 
treated without extra pressure is  by 4 .5¿0,7% lower than the 
value fo r  ham products treated at extra pressure of O.IMPa.
bloov f l * stpy» Í 7 the Presence o f "pockets” in ¿eatblock f i l l e d  with liquid phase separated at heating and cooling
At samples slicing juice drips decreasing the actual y ie ld  of 
MSclNPi,° dllctSo Pressure value decrease (0.08, 0.06, 0.04 0 0? 
MPa) leads to increase o f "pockets" number, their size ard* 
therefore, volume. " *

The mentioned disturbances of compactness between separa
te pieces of muscle tissue not only decrease actual y ie ld  and 
organoleptical characteristics o f a product but also lower 
binding of ham pieces during cutting.
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Pressure value increase during thermal treatment from 0.1 
to 0,8 MPa leads to decrease of ham products y ie ld  from 
97.6-0.5% to 67.3^0.8% and increase of their toughness. The 
reason fo r these'changes is  compacting of muscle structure at 
extra pressure rise* the la tte r leading to extracting o f lo —

ly  bAtnextra°pressure value decrease during cooling there oc-
currs y ie ld  r is e (F ig .3 )*  1+.The samples treated at pressure value of O.IMPa with i t
further decrease at cooling had better organoleptical charac- 
tS is t ic s  S d  higher y ie ld ! (That is  why i t  is  interesting to 
study muscle changes at the given conditions. Por this purpose 
samóles treated under pressure and heated were hystologica_ly 
studied. Heating was performed at extra pressures of 0.05, 0.> 
and 0.15MPa. At cooling stage pressure was lowered by ¿3,30

81 During thermal treatment at various extra pressure values 
there was a similar tendency in studied parameters change:_ 
increase of muscl- fibers average diameter, their cross s lice  
area, fib er perimeter and degree of apartness o f a muscle bund
le .  And at decrease of subpressing pressure value the mention
ed parameters change s ign ifican tly  as compared to fche in it ia l
raw material (Table, P ig .4 ). .

Sim ilarly greater changes of tested parameters occur at
decrease of pressure value during cooling. , ^

Described dynamics of changes of muscle fibers structure, 
their quantitative characteristics and muscle bundles apart
ness during thermal treatment under pressure and the obtained 
data on change o f samples penetration degree, y ie ld  and WHO 
te s t ify  to the follow ing. At thermal treatment under pressure 
swelling of muscle fibers is  as more intensive as pressure va
lue is  lower. Muscle apartness decreases. However, as i t  has 
been mentioned above heat treatment without extra pressure^ 
leads to deterioration of product organoleptical characteris
t ic s  and its  y ie ld  decrease. Therefore, i t  is necessary to 
treat sample so that to eliminate unfavourable changes taking 
place at extra pressure and not to allow excessive compactness 
o f muscle structure causing mechanical extraction of water.

CONCLUSIONS: The obtained results te s t ify  to changes of 
Quality parameters as related to extra pressure values at 
thermal treatment. Analysis of studies allow to recommend a 
regime of ham thermal treatment using pressure of variable

According to the regime the value of extra pressure at the 
1st step of heating (tp 40° C) should be maintained at the le 
ve l of 0.4-0e8MPa. At this time an increase o f WHC and penet
ration degree occur. At the 2nd step (up to product readyness) 
i t  is  necessary to decrease pressure value to O.IMPa. Liquid 
phase separation is minimal in this case that pos itive ly  in
fluences" juiceness and therefore product’ s y ie ld .

690



Fig.1 . Change o f ham quality parameters as related to 
pressure value during thermal treatment

~ t iv e lyPreSSUre value»P(;o“0*8MI>al respec-
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F ig ,2. Change of ham products y ie ld  as related to extra 
pressure value during thermal treatment

F ig .3, Change o f ham products y ie ld  as related to extra 
pressure value during ch illing

1-3 -  pressure value,P(0.1MD.8MPa, respectively)
2*,3* ~ pressure decrease at ch illin g by 50%
2” ,3" ~ pressure decrease at ch illin g by 100%,
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Tabie. Change of quality parameters of muscle fibers  at heat treatment under
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Pressure decrease at cooling allows to exclude water ext
raction from meat block and product toughness r is e .

Test samples made according to the given regime had high 
quality characteristics.
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