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The influence of elevated fat content and brining process con
muscle tissue from old cattle on the thermostability of collagen was

the object of the study.

With the age of animals an expansion of the transversal size of the
Muscle fibres surrounded with the connective tissue is observed. The
bonds made of areolar tissue can accumulate fat droplets which cause
displacement of all other cellular elements to the periphery where the
Cytoplasm appears as a narrow rim.

Collagen in its initial phase of biosynthesis occurs as soluble in diluted
8queous solutions of neutral salts, acids and bases, and in buffer
solutions, e.g. in a basic phosphoric buffer. The apparent symptqm of
changes occuring in the collagen structure with the age of anim'le 1s.the
gradual disappearance of soluble collagen and its transform'fmon into
aged collagen, soluble only after long-lasting treatment in strong
denaturation medium.

According to Pawlowski and Palmina [4], during heating of collagen
In the water medium and in the diluted water solution of neutral salts
8t 60°-67°C a deformation of the collagen fibres occurs manifested by
@ rapid heat shortening to 1/3 to 1/4 of their initial Iength. Particularly
in the shortening of the aged collagen, greater tension. is observed and
the soluble collagen does not undergo dissolution during thermohyd.ro-
lysis. Both phenomena — the occurence of great hydrothermal shor'.cenmg
tension and the slight content or even a lack of soluble collagen, in the
€ase of the hydrothermal denaturation of the aged ‘collagen can be
€xplaineqd by a relatively high degree of crosslinking of its molecules.
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which makes 14.53%0 of the total protein content (21.03%). The amount
of collagen in the muscle from animals of 3rd quality grade was 3.54%
i.e. 16.6%0 of the total protein content (20.38%b).

The thermohydrolysis resulted in diminishing the amount of collagen
due to its partial solubilization resulting in gelatine formation. In the
hot tissue of animals of 2nd quality grade, the amount of collagen after
thermal processing decreased by 0.24%0 i.e. by 7.18%0 in the proportion
of total collagen content, whilst in the muscle of animals of 3rd quality
grade the latter figure was only 5.47%0 (Table).

The muscle tissue chilled to +4°C after slaughter demonstrated
certain differences in the collagen content prior to and after thermo-
hydrolysis of muscles of animals of both quality grades. The amount
of collagen subjected to thermohydrolysis was 23.29% (group of 2nd
quality grade), and 18.50%¢ (group of 3rd quality grade). Also in this
case the presence of larger amounts of fat in the muscle tissue might
contribute to the acceleration of thermohydrolysis of collagen.

After 72 h refrigerated storage of control samples subjected to thermal
processing (K, muscles of 2nd grade animals) a substantial decrease of
hermostability was noted expressed in 37.60"/0 thermohydrolysed collagen
calculated in the proportion to total collagen content, whilst in the
-muscles of animals of 3rd quality grade this part of collagen attained
only 9.73%. Such differences, as in the muscle tissue of higher fat
content (2nd quality grade), were not observed in the muscles of 3rd
quality grade between the first and third day of refrigerated storage.

The effect of polyphosphates on the increased swelling of muscle
tissue proteins was réported in the literature [1, 5, 7] and therefore large
positive changes in the thermohydrolysis of collagen, due to brining
procedure were expected. However, only small part of collagen was
subjected to thermohydrolysis as compared with the control samples.
It can be assumed that the polyphosphates in the brine are responsible
for the changes in the structure of the sarcoplasma proteins and have
no appreciable effect on the transformation of scleroproteins, i.e. collagen.
The experimental results have confirmed this assumption.

Certain differentiation of the thermohydrolysis was observed in the
_ muscle tissue after 72 h treatment with brine. It was found higher
(22.75%) in the non-chilled muscle (B,) from ond quality grade cattle
than in the chilled one (16.14%0). Opposite experimental results were
obtained in the thermohydrolysis of collagen in the muscl'es of 3rd
quality grade. Only 9.98% of the total amount of collagen in the hot
meat was subjected to thermohydrolysis, and the reaction of collagen to
the thermal px:ocessing of chilled meat was considerably higher (20.77."/0).

Data in Table show ‘that brining of muscles of old animals did not
increase its tenderness as compared with the control non—brine?d sarr.lple.

The experimental results indicated that collagen contained in the
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Collagen content in the muscle tissue (%)
Mean value non-brined muscle brined muscle
Standard deviation | Kind of | quality v Kind of | quality
sample grade -after] 16 h or 24 h after 72 h or 96 h sample grade after 72 h or 96 h
A B C A B C A B C
I

x 337 ) 3.13 | 024 1.97 1.23 0.74 2.40 1.85 0.55

Ko 11 ] Bo 11
T8 0.02 | 0.03 | 0.03 0.03 0.01 0.03 0.02 0.06 0.05
x K I 319 | 244 | 0.75 2.46 1.92 0.54 B,. I . 2.59 2.16 0.42
s 24 0.13 | 0.13| 029 | 0.37 0.26 0.11 0.22 0.05 0.19
x K, I 3.5 | 3.22 | 0.32 2.64 2.50 0.14 B 1 2.17 1.97 - 0.20
s 1.46 | 1.41 | 0.07 0.48 0.49 0.03 0.50 0.57 0.07
x ' K I 2.89 | 235 | 0.54 2.40 1.89 0.51 Bya I 2.12 1.68 0.44
s 0.03 | 0.04 | 0.0t 0.02 0.01 0.01 0.05 0.01 0.05

A — prior to thermohydrolysis
B — after thermohydrolysis
C — difference
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muscle tissue from animals of 2nd quality grade was more susceptible
to thermohydrolysis than that of 3rd quality grade animals. The
differences were apparent in the muscles examined immediately after
slaughter as well as after 24 h chilling and 72 h refrigerated storage.
This was found both in the brined and non-brined tissue (Fig.).
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Fig. The ratio of the thermohydrolysed to the total collagen content in the muscle
tissue

In the chilled muscle tissue taken from carcase of cattle of 2nd
quality grade, 22.30% of collagen was thermohydrolysed and 18.46%0 in
that from cattle of 3rd quality grade. The same relationship was observed
after 72 h refrigerated storage of meat. :

The effect of brine on the decrease of the thermostability of collagen
Was more pronounced in the muscle from cattle of 2nd quality grade
than in that from 3rd quality grade, i.e. sample B, of 2nd grade: 22.75%
and B, of 3rd grade: 9.98%b. |

The differentiated susceptibility to thermohydrolysis of cqllagen in
the muscles of various fat content can result from the structure of the
adipose tissue, which is the transformed connective tissue. It is poss?ble
that fat penetrating into the collagen fibres makes them more susceptible
to thermohydrolysis. The high thermostability of the hot meat K, and B,
of 3rd grade animals can result from a higher susceptibility of coll:flgen
fibres to the hydrothermal shortening of the aged collagen. Besides,
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a greater shortening tension may occur in this kind of meat as compared
with the muscle tissue containing more fat, which decreases this tension.

CONCLUSIONS - | -

1. Thermostability of collagen was found greater in fh’e muscle tissue
of cattle of 3rd quality grade irrespectively of the procedure after
slaughter (hot or chilled muscle tissue).

2. The thermohydrolysis of. collagen measured in- the non-chilled

muscle tissue was lower than after 72 h of refrlgerated storage, both with
or without brining of meat.
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HYDROTERMICZNA OPORNOSC KOLAGENU MIESNI BYDLECYCH
»CIEPLYCH” I WYCHLODZONYCH

Instytut Technologii Zywno$ci Pochodzenia Zwierzecego AR w Poznaniu
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Streszczenie

Celem badan bylo stwierdzenie czy wzrastajgca zawarto$é tkanki ttuszczowej
w mieéniach jest zwigzana z wielko$cia termohydrolizy zawartej w nich tkanki
lacznej oraz czy zastosowanie soli peklujgcych do mieéni ,cieptych” i wychtodzo-
nych moze oddzialywaé¢ na hydrotermiczng oporno$é kolagenu.

Do$wiadczenie przeprowadzono na mie$niach karku 8-12-letnich krow, ktoére
réznily sie' stopniem ottuszczenia. Analizowano miesnie ,cieple” i wychlodzone do
4°C, po 24 h schladzania. Wplyw solanki peklujgcej na hydrotermiczng oporno$¢
kolagenu badano po 72 h peklowania.

Badania wykazaly, Ze termohydroliza kolagenu jest wyzsza w tkance mieénio-
wej Zawierajgcej wiecej $réd- i okolomie$niowego tluszczu (klasa 2) anizeli
w mie$niach zawierajgcych wiecej tkanki lgcznej (klasa 3). W mies$niach klasy dru-
giej po 72 h przechowywania w temp. 6°C, 37,6% kolagenu ulegalo termoh)’.'
drolizie, podczas gdy w mieéniach klasy trzeciej tylko 9,7% czyli o 27,9% mnie].
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Gdy peklowaniu poddano mieé$nie cieple, po 72 h procesu w mieéniach klasy dru-
giej 22,7% kolagenu ulegalo termohydrolizie a w przypadku mies$ni 3 klasy — 9,8%a.
Przeprowadzajac badania na mies$niach uprzednio wychlodzonych wielkoéé¢ termo-
hydrolizy kolagenu wynosita: 16,1% w mieé$niach klasy drugiej i 12,9% w mieéniach
klasy trzeciej.

Wstepne wyniki badanh prezentowane w tej pracy sugerujg, ze zaréwno zawar-
tos¢ tluszczu w tkance miesniowej bydla oraz temperatura migéni wplywaja na
wielko$¢ termohydrolizy kolagenu.



