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at brine (dens;tj of 1416 x 10-kg/cm”
weight. Cured meat was left for ageing
was 24hrs.

Cured raw material was packaged into polyamide-polyethy-
lene packs, sealed at residual pressure level of 0.002-0.003
MPa and heated in a specially designed equipme according to
a step-by-step regime. Pressure level durzﬂg 1eating and cool-
ing varied from O. to O.8MPa. Tap water was used

sure value during thermal treatme is of practical interest.
MATERTALS AND METHODS: M.L.dorsi (pH 5:8=6.0) of II grade
pork chilled for 72hrs was used for study. Meat was cut into
pieces of 300-~350g and massago% o .5 mine in Le er
) add LLJ OIL C
£ 8 ¥

for cooling.

Quality parameters of tested samples were determined as
folloing. Penetration degree change during thermal treatment,
characterizing product's toughness, was fixed by a penouvum
meter MTIEMP according to a common procedure. WT“ a nauurm
ed by a pressing method. Mass fractions of dens i
parts was determlned by test samples weighing bpior
thermal treatment.

Samples for hystological analysis were selected before and
after curing, and also after ham heauing Tests were made on
pieces from O”leeu 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. :

Qualititative parameters of muscle fibers were studied on
semi~thin slices stained by tolyidine blue. Slices were made
strictly across the long axis of a fiber. By morphometry the
following parameters were determined: fibers diameter, their
berimeter, area of fibers slice and degree of muscle bundles
apartness as relatic of the whole bundle area to the total
area occupied by muscle fibers. "

Results were analysed using t-test(Avtandilov, 1980; Toka-
Jev et al., 1988).

RESULTS ¢ Changes of quality parameters of ham during ther-
mal treatment are showm in Fige. 1,2,3 and in Table.

At increase of temperature up to 40°C and pressure to
O0.8WPa penetration degree rigses as intensively as higher the
level of extra bpressure (Fige1). Further temperature increase
to 80°C led to more than 2.8 times decrease of tested samples
penetration degree ag compared to the initial state. Besides,
Tor the given temperature range the more intensive decrease
of penetration degree was found at increase of extra pressure
to O.BMPa.

WHC changed similarly. At temperature range of 0-40°C WHC
of samples treated at pressure of O.8MPa was 9.1-0.3% higher
that at absence of extra pressure. Besides at the given tempe-
rature range liquid phase separation did not occur. At further
increase of temperature to 80°C and pressure value to 0.8MPa
WHC lowered more th by 22.0%0.4%. Fraction of separated li-
quid phase was 43.7%0.6%., WHC and separated liquid phase frac-
tion changed as intensively as more was the pressure value
during thermap treatment.

An exception to the abovementioned character of changes
of penetration degree, separated liquid phase fraction and WHC
of samples is heat treatment at pressure of O+IMPa when the
degree of toughness and separated liquid phase increase was
lower and of WHC rise higher than at heat treatment without
extra pressure.

The given relations are in good correlation with the Ob-
tained data on changes of ham products yield depending on
the values of pressure (Fig.2,3).

From the Fig. 2 it is seer that they yield of samples heat
treated without extra pressure is by 4¢5~0.7% lower than the
value for ham products treated at extra pressure of Q.1MPa.

It is explained, firstly, by the presence of "pockets" in meat
block filled with liquid phase separated at heating and cooling.
At samples slicing Juice drips decreasing the actual yield of
ham products. Pressure value decrease (0.08, 0.06, 0.04, 0,02
MPa) leads to increase of "pockets" number, their size and,
therefore, volume.

The mentioned disturbances of compactness between separa-
e pieces of muscle tissue not only decrease actual yield and
organoleptical characteristics of a product but also lower
binding of ham pieces during cutting.
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Pressure value increase during thermal treatment from Oe1

to 0,8 lMPa leads fo decrease of ham products yield from

97 .6%0s5% to 67+3~0.8% and increase of their toughness. The

reason Tor these changes is compacting of muscle structure at

extra pressure rise, the latter leading to extracting of loose-

ly bound water.
At extra pres

17T

value decrease during cooling there oc-

sure
i

currs yield ris Yo%) w

The sample ted at pressure value of O.1MPa with it
further dec: nt cooling had better organoleptical charac-
teristics and higher yield. That is why it is interesting to

er T
study muscle o5 at the given conditions. For this purpose

S ) o

samples treated under pressure and heated were hystologically
studied. Heating was performed at extra pressures of 0.05, 01
and O.15Pa. At cooling stage pressure was lowered by 25,50
and 75%e

During thermal treatment at various extra pressure values
there was a similar tendency in studied parame ters changes
increase of muscl- fibers average dlameter, their cross slice
area, fiber perimeter and degree of apartness of a muscle bund-
le. And at decrease of subpressing pressure value the mention-—
ed parameters change significantly as compared %o the initial
raw material (Table, Figed).

Similarly greater changes of testec
decrease of presgure value during co 1i

Described dynamics of changes of muscle fibers structure,
their quantitative characteristics and muscle bundles apart-

-

) A

5s during thermal treatment under pressure and the obtained
‘ta. on change of samples penetration degree, yileld and WHC
stify to the following. At thermal treatmenht under pressure
111ing of muscle fibers is as more intensive as pressure va-
lue is lower. Muscle apartness decreases. However, as it has
heen mentioned above heat treatment without extra pressure
leads to deterioration of product organoleptical characteris—
tics and its yield decreases Therefore, it is necessary to
treat sample so that to eliminate unfavourable changes taking
place at extra pressure and not to allow excessive compactneas
of muscle structure causing mechanical extractlox of water.

" 7

J

d

CONCIUSIONS: The obtained results testify to changes of
quality parameters as related to extra pressure values at
fhermal treatment. Analysis of studies allow %o recommend &
regime of ham thermal treatment using pressure of variable
values.

According to the regime the value of extra pressure at the
1st step of heating (tp 40°C) should be maintained at the le-
vel of O.4-0&é8MPa. At this time an increase of WHC and pene t-
ration degree occur. At the 2nd step (up to product readyness)
it is necessary to decrease pressure value to 0+1MMPa. Liquid
phase separation is minimal in this case that positively in-
fluences juiceness and therefore product's yield.
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Fige2e Change of ham products yield as related to extra
pressure value during thermal treatment
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1=3 ~ pressure value,P(0.1~0.8Pa, respectively)
2',3' - pressure decrease at chilling by 50%
2", 3" —~ pressure decrease at chilling by 100%.
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Table. Change of quality parameters of muscle fibers at heat treatment under

pressure
Cont- Thermal treatment under Presture

Parameters el P=0,5* ; P = 0.1 P = 0.,15*

Muscle fiber area, 3.12 T 32,14 3,71% 4,35t 3 40t 3 g3* 3 0ot 3,03 3,32% 3,58k

x 10”mem 0.35 0429 0420 0337 0.31 0.32 0.34 0.3 0«27 5,29

Muscle fibgr peri- 2.13%  2,14% 2,4% o gt 5 ot o 35t o 4ot 2A9% T ouzad N sok

meter, x10° mem 0.14 12 014 Q.18 0415 0,16 0617, 0,16  0.19 0.8

Muscle fiber avgra- 7.07%  7.33% 7,5t g 38t 5 35t 5 gt g qut 2.45L 7,50t 5 oq%
o ge diameter,x10 cmc Q.38 077 0464 0471 0,72 0.66 069 072 Oe71 0468
w

Muscle fibers apart-1.43%  1.20% 1.,20% 14,35% 4,44t 4,47t 4,49t i L DR oo Iy

ness 0e12 0411 0414 0411 0410 0,09 0.00 0,12 G4, 0,10

* P - pressure value during heat treatment, MPa
**1-3 - pressure decrease during cooling ( by 25,50 and 75%, respectively)




Pressure decrease at cooling allows to exclude water ext-
raction from meat block and product toughness rise.

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

REFERENCES:

~ Avtandilov G.G. Introduction to gquantitative patologic mor-
phologys M., Meditsina, 1980 «

~ Belousov A., Plotnikov V., Bolshakov A., Kudryashov L. (1975)
Myasnaya Industriya SSSR 11832=35

- Skalinskij E., Belousov A.Insleat microstructure.Pizshevaya
promyshlennost,M.1978.

- Spirin E., Vagin V. (1980) Proceedings of VNIIMP, 34-40

- Tokajev E., Bondarenko S., Prijmak G.(1988) The All-Union
Research Conference "Development ways of production and pro-
cessing of animal raw materials in AIC s stem" ,141-143.

- Bouton P., Harris P., Macfarlane J.(1980) Food Science 453
276=278 .

694




