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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

688



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 .
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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-

691



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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