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CONTRIBUTION TO THE STUDY OP INFLUENCE OP AUTHOLITIC 
PROCESSES UPON THE QUALITY OP FROZEN MEA.T

w There was in Yugoslavia a sudden increase after the
^  ^ke number of modern meat packing plants, equipped

of c°Td stores of corresponding capacity. The processing 
a great deal of products is carrying on in air conditioned
Cla* Beside this, in our country is built up a considerable 

^Prlgerating plants, in which hasir'nc} other foof 
the meat is also stored.

When putting these refrigeration plants into operation.,
°Us problems arose. First of all, it was already observed at +unG beginning that the experiences and technological pro-

to l "  bought in from abroad, could not be always applied 
Yu^oslav conditions. Problems appeared on cooling and

of meat destined for consumption, as well as with 
devoted for processing of a variety of meat products.

ibd Special attention was called by the Yugoslav meat 
bstyy methods of freezing and defrosting of meat*

«iQpt

c°nditions in large modern meat n-.aki.ng plants enabled

* «XJL,
th,

clently an accurate control of the shrinkage of moat and 
duality. We have already learned two years ago that the

9^hg mode of freezing which is largely applied all over
is not only unrational with regard to the rentability

O  oi,ten could be almost catastrcphical for the meat quality 
1 GourBe the same methods have been accepted by Yugoslav 

industry and are still in the usage.
On the other hand, in the recent years there appeared 

publications treating different methods of freezing 
^frosting of meat and their effects /l, 2, 3, 4, 5, 6, 7»
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8* 9, lo and 14/. Amone these publications, the papers pub- 
Wished by Bendall, Marsh, and Callow treating the problems of 
influenco of autholitic processes on the quality of frozen 
019 are of a speeial interest for the praotice.

F i g u r e  1
bosses of drip by defrosting of meat frozen at -26°C 

/after slow and quick defrosting/

-  2 -

®3Qhdt .1Jf— .__ > neat frozen previously cooled
X  _____  X  -  -  X  neat frozen without previous cooling
a - immediately after defrosting 
b - 3 hours after defrosting
o - 24 hours after defrosting

. Taking into consideration the above mentioned in the
^oalav institute of Meat Technology and in some meat packing 
J anta were made numerous investigations about more important 
®tora, which influence the properties of frozen and defros- 
Seat and its keeping quality. It could be observod indeed 
the time interval between killing of animal, i.e. the stageQJ aUtholitic processes and freezing of meat is of a great im- 

for the quality and keeping quality of meat. The 
of defrosting mu3t be chosen in dependence to the stage 

dUtholitic processes.



F i g u r e  2
losses o f d r ip  o f s low ly  and q u ick ly  de frosted  meat, 

frozen  a t -26°C -  by pressing method —

^w®ndt . ■'-<—~ • meat frozen p re v io u s ly  cooled
x -  -  x -  -  x moat frozen w ith o u t previous co o ling

a -  before fre e z in g
b -  imm ediately a f te r  d e fro s tin g
o r  3 hours a f te r  d e fro s tin g
d -  24 hours a f te r  d e fro s tin g

/

• The fig u re s  1, 2, 3 and 4 show the in flu e nce  o f fre e z in g  
* * 2 S / in t e r n a l  temporature o f meat -  18°C/ to  the so ca lle d  

warm moat, i , e .  to  the meat imm ediately a f te r  k i l l i n g  of 
6 **nimal and a lso  to  the p re v iou s ly  cooled meat,

These in v e s tig a tio n s  were made always w ith  the same 
lo  breed, sex, age and fa tte n in g . Several se ries  o f expe- 

esv̂ s were performed,

Tho f ig u re s  obviously show th a t regard less to  the mode 
e s ting  /s low  or q u ick / -  tho fre e z in g  o f body warm 
•Q. p r io r  to  appearance o f r ig o r  m o rtis , gave b e tte r  

^•^8« In  such a way tre a te d  meat losses more less  d r ip

of



F i g u r e  3
bosses of drip by thermal treatement of slaw^kr ««jo- 

q u ick ly  defrosted meat, frozen a t -  ? £ cC

- 4 -

♦

■f
i
«*

X - - X - - X
meat frozen  p re v io u s ly  cooled 
meat frozen  w itho u t previous co o ling

a r  before fre e z in g
b r  imm ediately a f te r  d e fro s tin g
c r  3 hours a f te r  d e fro s tin g
d -  24 hours a f te r  d e fro s tin g

^ I h g  d e fro s tin g  /  f i g ,  1 / and keeps b e tte r  the meat ju ic e  
m echanically /  f i g ,  2 /  or the rm a lly  /  f i g ,  3 /  tre a te d .

The in v e s tig a tio n s  performed in  p ra c tice  gave analo- 
R esu lts , Consequently, i t  may be concluded, th a t fre e z in g  

m®at immediately a f te r  the k i l l i n g  of animal, i . e ,  p r io r  
6 ^ g in n in g  o f r ig  

t  Of ATP are h igh 
* ^eing de fros ted .

or m ortis  (  when both pH and the quan-r 
J  g ives the meat o f b e tte r  q u a lity  a f -

n

When comparing the re s u lts  obtained by quick and slow 
b a t in g  i t  may be s ta ted  th a t the beef frozen  p r io r  to  

m o rtis , w i l l  su re ly  g ive b e tte r re s u lts  by the use of
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F i g u r e  4

Sw elling in  d is t i l le d  water of s low ly  and q u ic k ly  
defrosted  neat, froze n  a t -26°C

U 3®ad i «a.
X - - X - - X

meat froze n  p re v io u s ly  ooolod 
meat froze n  w ith o u t previous coo ling

ft r  before fre e z in g
b -  imm ediately a f te r  d e fro s tin g
ft r  3 hours a f te r  d e fro s tin g
d -  24 hours a f te r  d e fro s tin g

3 lov? mrvl^  ^ °a° o f d e fro s tin g . On the co n tra ry , the d e fro s tin g  of
-j , , ^ i c h  is  frozen  a f te r  being p re v iou s ly  cooled, what is

w  j .

C iv  ^ p rac-tice> oan ^e done e ith e r  by slow or quick mode
5 the same re s u lts .  I t  is  very w e ll po in ted out in  f ig u re s
* *hd 3.

Considering the above mentioned experiments we are 
^  inced to  g ive the advantage to  the fre e z in g  o f meat not 

V1°Us,ly  cooled and s low ly  de frosted .

°btlifted
I t  w i l l  be a lso o f some in te re s t to  discuss the data

in  experiments which were ca rr ie d  on in  order to  f in d
^h ich  fre e z in g  temperatures are optim al to  avoid the
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Skater deterioration of colloidal properties of meat. The 
faults of these experiments are shown on figures 5 and 6. The 
bailments have been performed paralelly on meat frozen

F i g u r e  5
bosses of drip of meat frozen up to various 

temperatures and slowly defrosted

Mediately after the killing of animal /prior to rigor mortis/ 
^  also on meat cooled for 24 hours prior to freezing.. In all—  

there wa« shown that the freezingJ KT..-flffifl$— ,noJL.kg- 
again better rapnita. We may realize from the figure that 

^  lowey the temperature of freezing was - beginning from 
'5 G Up to -33°c - the lesser loss of drip is either by
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F i g u r e  6

Swelliag in distilled water of slowly defrosted 
meat, frozen UP to various temperature«

\

W e n d i »—  , r meat frozen previously cooled
x --  x  __  X meat frozen without previous cooling

Rasing method / fig* 5 A/, heating / fig* 5 B / or defros­
t s  / fig, 5 0 / was examined. Examining the ability of , 
Sv?QUing of frozen meat, which.was frozen at various tempe- 
*atures, it was realized that -5°C and -10°C gave some better 
*6eUlts, but there are almost no differences in swelling of 
^ ^ ^ Q ge pT a t^> iq °7 ^2Q 0. - 2 5 ^ - 3 0°  a n d _ r2 l5 & ^ .

of

The above mentioned results have shown that — regarding 
it would be necessary to give up the method of precooling

meat prior to be frozen in the freezing tunnel. On the con- 
a*y> the freezing of meat should take place immediately 
9r the animal is killed, but at any rate prior to rigor 

dp way is much more economical, because such mode
8 not require cooling rooms. It would only be necessary to 

^ iQhgQ the frequency of killing, i.e, that within 3 or at 
4 hours a sufficient number of animals is killed which
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••Responds to the capacity of the tunnel. This mode of 
**eesing oan he applied in the abattoirs which are supplied 
*tth tunnels and cold stores for frozen meat. But this mode 

freezing could not be applied to refrigeration plants 
have to be supplied with meat from lone distances.
Regarding the conclusions of some other» and especially 

^Slish authors, it is necessary to point out that there is 
^  risk that by eventual aecurence of rigor mortis the 
linkage of meat eould be increased. It must be pointed out 
tll&t the rigor mortis in such a meat is usu-ially not very 

expressed, furthermore is almost not remarkable.
The obtained results raise also the doubt that a 

teilPGratUre below -25°C does not diminish the quality of 
***** and its colloidal reversibility. But, we do hope, that 
Either studies will allow to give our final views.

C o n c 1 u s  i o n .

1* Freezing of beef immediately after the killing of 
^knals - thus without previous cooling - has a favorable 
^luence to the maintenance of its quality and structure.

any ra ie  tll0  meat ^as frozen  p r io r  the r ig o r  m ortis
0e«h*e.

» 2. Defrosting of meat, which was frozen before the
•Sinning 0f the rigor mortis has to be carried out slowly 
^  shows the advantages in respect to the quick mode of 
b o a t i n g .

3. D e fro s tin g  of moat a f te r  the beginning of r ig o r  mor- 
ia ^ y  be c a rr ie d  out s low ly  or q u ick ly  w ith  the same success,

4. The lower the fre e z in g  temperatures are, the lesse r
Q*iorations of colloidal properties of meat - of course 

same maintaining conditions.



1* Batc.Smith E.O.: "The Quick-Freezing of Meat. A Review^of'some Scientific ^B^ts", Modern R e i t e ­
ration, November 16th, 1944, 47, ¿-fe7.

Bate Smith E,C,s’’Muscle and Meat", Food Investigation Mis­
cellaneous Paper, No 4/51»

3* Bendall J.R., Marsh B.B.i"The Biochemistry ^ / ^ J ^ d ^ r i n -Tissue in Relation to Loss of Drip ¿urin0 
Freezing", Food Investigation Miscella­
neous, Paper No 35/51*

4* fallow E,H* * "Prosen meat" /Journal of tte science'of Poodand Agriculture, No 4, PP 145->15o, 1952,
Ci§ov G.B.t "Voprosi teorii zamorazivanija piscevah pro-

duktov", Moskva, 1956.
6< Drozdov K „  Januäkin K.i "Vlxanlje vromonl hranenija^mjaoa

do z amor a z iv a m  j a na svojstva . razmorazivanii^”, "Hnsntr- i.. j>,
PPv4§-5Iv 1954,

7‘ D*©zdov N,, JanuSkia N.t "Vlijanije temperaturi zamorazava- ^nija na svojstva razmorozenovo mjasa , MJcS 
naja industrija No 6, pp 4o-51, 1954.

8* G°lovkin N.A«, Cizov F.3., Skoljnikova ^F*, Sagan O.S.:"K teorii razmorazivanija mjasa , j.rudi,
Tom V, p 64, 1954*

^  Ramm R* *"AdenosintriphosphorsSure und ihre Bedeutung fürdie FleischqualitSt". Die Fleisch Wirt­
schaft,No 2, p 8o» 1958.q  C  Heil, u ̂  M  v  f Jr 7

aspej Tn^ w i "Verbesserung der Wirtschaftlichkeit dos ln&> u., ^go3sorunStoens gtoiachtwarmos
Einfrieren von Fleisch", Dtsch. oc-lacj 
u, Vieh.Ztg. No 8, p 272, 1958.

U ’K«Uort Dr.B.i "Der Einfluss der Oefrlersesohwindiptelt ■auf die Entstehung von Gefrierverand.r.
,t,-e n  im Muskelgewebe, Fleisch u.Milchnyg.,

H 22, p 198, 1923.
1?*»oran 1<s i,post_mort8m and refrigeration ohanees in ™at".

Journal of the Society of Cnemical Xnaustry 
No 21, Vol.LIV, May 24, P 149, 193^.



£  L Z ,

••16 —

lî.Piettre M, x «Conservation par le froid des denrées d'ori­gine oarnde" , Paris, 195"«
Sa® % Bn^cl!a^rSiil^^tuliSi5

Ko 4» p 39» 1959.

azi-




