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In th

e
g"loac:lanufacture of canned meats, heat treatment is an important part of the tech-
tl.lction ofprc,’cess. The correct application of high temperatures conditions the pro-
Lve ang 1gh quality sterilized canned meats: ones with highly preserved nutri-

nedlglogical values, and also the destruction of the microorganisms found in

e roduct,
tg"&rd:hgd Of the heat treatment of canned meats depends not only on the requirements
Tl);:s (5). € storage life of canned products, but also on their organoleptic quali-

3
,;i\‘e h:'::iauthors established the texture of meat after heat treatment to depend on
ie Choicng temperatures applied (1200 or 1309C) rather than on heating time.
qn the ie.°f thermal treatment should be such as to avoid undesirable consequences
T;;:lity o;‘uiged Product: c):hemical, physical or sensory changes deteriorating the

ne € product (3).
gg’ ’ :\i:ﬁa =value u}()on the heat treatment of canned meats depends on many fac-

Wy 88 aW-value, pH, microbial contamination, method of heating, the way of
1y Msey }é?at, etc. (4). The effects of this treatment on the morphological changes
/‘{/aﬂd dat 188ue, the major component of canned meats, have been studied insufficient-
o 2 the mgx On this problem are scarce. According to Skalinski and Belousov (1978)
to the metiCrOStmcture of muscle tissue upon heat processing is directly dependent
atﬁncreas °d of treatment. After cooking, they found histologically muscle fibres
latio, $ in density, and to decrease in diameter. Their cross and longitudinal
18 well expressed or weakened. Among muscle fibres and under the sarco-

Leny,
Upg, 2» ;
eg:“ grglﬂne‘erain protein mass appears.
Crg oF me tn& more marked microstructural changes are observed. In the surface lay-
Q‘aza 'tria%-m“scle fibr?a are fully attached to each other, with no longitudinal or
UDonn Magy i;°g~tDeepgr in, under the sarcolemma and among muscle fibres, a fine-
Chg s detected.
q::hng (:‘;ashng ofomeat, irrespective of the treatment and the way of heat pro-
Ly % Ong, I 1200~ 170 C), two zones are clearly differentiated: a surface zone and a
Lyy S one 8;11 the surface zone, muscle fibres are slightly stained,they stick close-
Ong °ther, cross striation has almost completely disappeared. In the deep-
The :;:bres' Cross striation is generally preserved. A fine-grain mass occurs on mus-
feot.
‘Il},t:%trﬁz:“°f heat treatment to an internal temperature of 60°, 700, and 80°C on the
muﬁe Preg Te 0f beef muscles are described by Cheng and Parrish (1976).
le ent work, we set ourselves the task to study the morphological changes of

t
I:terial Ssue Setting in upon the sterilization of cans of pork and beef.
angd
Beo Stery Methoas

tiumil'l N&tif-d canned meat products were manufactured, Pork in Natural Juice, and

Play Ate Juice. The products were packaged in two sizes of lacquered white
Depr: With ksv 140 g or 220 g. The pork and the beef were cut in a grinder using a
T Tmeg usj:dney-shaped openings, to a particle size of 3-5 cm. Can filling was
th thepy Ng an automatic doser and filler, FKF, a product of the Vemag company .
140%‘“ < treatment applied in both sizes of cans, 140 or 220 g, was such as to
Mllu% Cang ~Value of 8-10, but the time of obtaining that effect was different: for
Temp 88 4, t’}e action of the sterilization temperature of 121,1°C was shorter by 3

O SPaty o8 in the 220

r g cans.
f"’;ﬁe%m‘ :teeaSHrement was done using thermocouples in the geometrical centre of the
t i Tem

iﬁht Tilization effect, P, was read off using the ELAB apparatus, a Danish
len‘llierosper§tul‘e registration was done at intervals of 5 minutes.
"Ez-e frg Copic analyses were made on samples of muscle tissue sized 1 x 1 x 1 cm,

glla orrozend’.‘ff?rent locations within the can of sterilized beef or pork. The samples
ttS,Ar a thiln 1s0opentane, cooled in liquid nitrogen. Out of them, cryostatic secti-
Sl%a' At‘terck’_‘eas of 10 microns were prepared using a Cryostat Minotome, made in

%ple;’ere o 1xing, the sections were stained with hematoxylin - eosin. Stained sec—
£

efePVed using a Docuval - Carl Zeiss light microscope.

ectron microscopic studies were made in sizes of 1 x 1 x 2 mm, taken 3 2?




from different locations in the cans of sterilized pork or beef and were fixedffer
5% glutaraldehyde for 2 hours, post-fixed in osmium tetroxide in a Miloning b¥ ough
of a pH of 7,2-7,4 for 2 hours at a temperature of 4°C. After having passed thrbed-
an ascending order of alcohols and through propylene oxide, the samples were eme
ded in Durcupan ACM. Ultrathin sections prepared using an LKB III ul tramicrotom® &e
after being contrasted with uranyl acetate and 1lead citrate after Reinolds)
observed using a Tesla-613 electron microscope at 80 kV.

Results and Discussion

. the
The light microscopic studies of pork from 140 and 220 g cans indicate that, lnt;at
process of sterilization, the high temperature denaturation of muscle prot?lnss
occurred, resulted in different degrees of destructive changes in muscle flbre'ave
In the longitudinal sections from 140 g cans it can be seen that muscle fib?e:ionis
a well pronounced longitudinal direction, they are swollen, their cross stri2 e
only weakly showing in places, if any, along their length places can be Obs?rveg
where destructive changes are strongly pronounced and parts of the muscle £ibr
have turned into a finely granulated protein mass (Fig. 1). K
The destructive changes described are considerably more pronounced in the Port
220 g cans. Muscle fibres are also swollen to a different extent and have l?sto a2
cross striation, but here, significantly greater parts of them have turned 1P (Fi&
finely granulated protein mass and the integrity of fibres is strongly imPa¥r§1 10
2). With regard to quality, muscle fibre destruction in large cans is identiC omnced
the one in smaller cans. Quantitatively, however, it is considerably more Proz hﬂﬁ
embracing larger sectors. This can be explained by the greater duration of th
temperature action to achieve a definite F effect in the core of the cans-'zationl
Y ding

fro?
tned’

The microstructural changes of beef in 140 g cans in the process of sterill
are characterized by the following: muscle fibres have preserved their longt £ion
direction and bright spaces of different width appear among them. Cross stri2®;
has either disappeared completely, or is expressed to a different extent, bu,nscu
ter pronounced when compared to pork. Destructive changes have affected Someteiﬂ
fibres and in those places they have been reduced to a finely granulated pro
mass (Fig. 3). . O
The destructive changes of beef muscles from 220g cans are qualitatively 1denedquaﬂ
to those described for 140 g cans, and have the same trend, only more express
titatively, as in pork (Fig. 4). con 05
The ultrastructural changes of pork and beef muscles occurring under the iilctthefo1
heat denaturation in the process of can sterilization, are characterized bY
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Fig. 1. Section from a sample of canned pork Fig. 2. Section from a gampl
: ce?
in a 140 g can ned pork in a 220 &
Magnif. 25 x 3.2 Magnif., 25 x 3.2




By
8. 3
3 veéction from a sample of canned Fig. 4. Section frua a sample of cannea
beefAin a 140 g can beef in a 220 g can
Magnif, 25 x 3.2 Magnif. 25 x 3.2

Wing.
tﬂu 8: the fractioning of Z-lines, the aggregation of actin protofibrils to the ex-
£

myofigr_COmplete degradation and brightening of isotropic sectors in scme sarcomeres
éFig_ 53 S are closely sticking to one another with almost obliterated boundaries
e .
honru°t1Ve changes in myofibrils vary depending on the duration of heat denatura-
A 4

ingiys
muatglvldual sectors of the meat cans, myofibrils are converted into a finely gra-

Con omogenous protein mass (Fig. 63.

1 Lusiong

: lwo By

?Zes Sterilized canned meat products were manufactured of pork and beef in two can

3. In' 1,40 € and 220 g. 3
“Va, Uese ?egt treatment, a sterilization temperature of 121,1°C was achieved, and
3 ° -10

e 5 -
gest p§$@1ng on the temperature reached and the time of its action, a gradation of
ir°as stlye changes in muscle fibres is observed, from the disappearance of their
Jmividu:iatlon to the degradation and conversion into a finely granulated mass in
i Thg Sectors.
g“izat595tructive changes occurring as a result of heat denaturation upon the ste-
i§0 S Oon of the canned products, are more marked and cover larger sectors in the
PO eP?“?: compared to those in 140 g cans. This could be of substantial importance
a*h‘.nre(lillzed canned meats in larger volumes (1, 3, 5, or 10 kg) are tested or manu-
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