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SUMMARY:An oppotunity by n itrogen  freez in g  method o f 3-days lambs carcassas discussed  

in  the a r t ic le

In Production: The region o f Kazakhstan i s  a comparatevely new and p ersp ective  area ot

breeding o f Astrakhan sheep.Kazakhstan takes the f i r s t  place by the to ta l  number o f  

Astrakhan sheep in  the former USSR and produces 36,3% o f caracu ltcha  f e l l s .

The authors Bolshakov A .S , e l . a l . 1983,Bolshakov A .S .e t  a l.1 9 8 3  prove the expediency to 

u t i l i z e  the ca rca sses  o f Astrakhan lambs azed no more than 15 days a fte r  tak ing o f f  ^ e 

j e l l s  for  the food aims.But up to the present time such an u n t i l iz a t io n  had no p ractic 0̂  

a p p lic a t io n .lt  i s  connected f i r s t l y  w ith the fa c t  that the slau gh ter o f lambs usually  

takes place in  the regions far  from meat manufacturing p la n ts , w ithout any refr ig era tin g  

equipment and as a r e s u lt  i t  i s  im possib le to keep the raw m ater ia l for i t s  fu rth er Pr0°£ 

s in g .I t  should be a lso  mentioned that the mass slaughter o f lambs takes p lace w ith in  0 

short period o f  time-one or one and a h a lf  month.

The a p p l i c a t i o n  o f  n o n - t r a d i t i o n a l  c r y o g e n ic  r e f r i g e r a t i n g  t e c h n o lo g y  u s in g  l i q u i d  

n i t r o g e n  ( i n  th e  r e g io n s  o f  b r e e d in g  and tr e a tm e n t  o f  lam bs) w i l l  make i t  p o s s i b l e  to  

s o l v e  the problem o f  u t i l i z a t i o n  o f  a d d i t i o n a l  meat r e s o u r c e s  ta k in g  in t o  a cco u n t  the 

s e a s o n a l  p r e v a le n c e  o f  l a m b s 't r e a t m e n t .

The c r y o g e n ic  method p r o v id e s  q u ick  f r e e z in g ,w h i c h  a l lo w s  to  in c lu d e  the p r o c e s s  o f  

f r e e z i n g  i n t o  the g e n e r a l  t e c h n o l o g i c a l  c h a in  o f  lam b6' s l a u g h t e r .

S u b je c t  and Method Study o f  c a r c a s s e s  o f  3-da.ys A strakhan lambs 

The s la u g h t e r  to o k  p la c e  on a m echanized  p r o d u c t io n  line.Vrhen th e  j e l l s  were taken  o f f  

th e  la m b s ,th e  e n t r a i l s  were tak en  ou t and th e  t o i l e t  was made.Then the c a r c a s s e s  wer0 

c u t  i n t o  b a ck -lu m b a r , s h o u ld e r  and s p i n a l - c o s t a l  p a r t s .

In th is  paper there are presented the r e s u lt s  o f u n t i l iz a t io n  o f the back-lumbar and
1 Hishoulder parts o f  the c a r c a sse s .A fte r  the primary treatment on the l in e  one part of *■ 

was frozen by cryyougenic method w ith liq u id  n itrogen  in  a three-zone experim ental P̂  

the o th er -in  an a ir - fr e e z in g  p la n t.

The samples were frozen down to-18°C in  the cen tre .d u ra tio n  o f free z in g  was 15 and 2® 

m inutes for  the n itrogen  and a ir  methods accordingly.T hen the samples were packed i*1 

"polymeric film .B efo re  the a n a ly s is  the samples were defrozen under the temperature 

2-4°G during 24 hours.

The s tu d y  o f  q u a l i t i e s  o f  meat was made by the methods p e r m it t in g  to  e v a l u a t e :  

a b i l i t y  to  r e t a i n  w a t e r -a c c o r d in g  to  m ethods o f  Cray R.andHammR.modified by V o lo v ih 3 

V .P . and Kalman;B.Ya.

The hardness was determined by the device 'Instron';pH -by PH-meter w ith g la s s  e le c f f
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ass lo sse s  during freez in g  were determined by the weight method on the base o f d i f -
|e re

ce of mass o f  the samples before and a f te r  defreezingjm ass lo s s  during b o ilin g -
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WeiSht method on the base o f  d iffere n c es  o f  mass o f  the samples before b o ilin g  and 

er The samples o f o f the back-lumbar and shoulder parts were put in to  a v e s s e l  

water in  the v a tio  1:1 and b o iled  under the temperature o f 100°C during 40 minutes,

R esu lts and D iscussion
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quality o f ready meat product i s  in fluenced  by a number o f  before slaughter and 

er slaughter factors.O ne o f th e  main fa c to rs  i s  the age o f anim als.At the same time 

a fter slau gh ter  treatment the regime o f free z in g  the biochem ical s ta te  o f  meat at 

m°ttent o f free z in g  in  flu en ce g rea tly  the q u a lita t iv e  va lu es o f meat.Alony with  

values o f a u to ly t ic a l changes as the content o f ATP and KP,the store o f g lic o z e n ,  

a* t iv ity  o f myozine ATP,the important id es  o f  g lic o ly z e  i s  the change o f pH which 

Serve as a c o n tr o lle r  o f  a u to ly t ic a l  va lues at the stazed  o f tech n o lo g ica l and 

1&eratiry treatm ent o f lam bs'carcasses.A s there i s  no data o f  the change o f  pH in  

rature fo r  the meat under stu d y ,th e  authors made a s e r ie s  o f  t e s t s  to determine pH 

the f i r s t  hours a fte r  slau gh ter o f  the lambs in v e s tig a te d  (Table 1)

Table 1
ailge

0 Q u a lit ie s  o f  lambs meat depending on the time,when samples were taken a fte r
u§ h te r.

Û(J
■L'tie

s under Srudied parts o f lambs a f te r  slaughter.m in  
45___________________________120_______

back-lumbar shoulder back-lumbar shoulder 

6,41+0,03 6,48+0,05 5.87+0.04 5.78+0.04

iaes

N s|j

showed,that 45 min la te r  a fte r  slau gh ter the value o f pH in  la th s ' carcasses

22,0+0,31 25 ,0+0,28  26 ,2+0,33 28,1+0,25

4,23+0,18  4,20+0,21 7,10+0,31 7 ,23+0,28

'«8 at
the le v e l  o f  6 ,4 1 -6 ,4 8  2 hours la te r  a fte r  slaughter pH value achieved the mea-

°f  5 .8 7 -5 ,7 8 .
auth,

■8

0rs consid  er Lori R .A .1973 (3) that the f a l l  o f pH i s  a r e l ia b le  indez of

the g l ic o ly z e  p rocess.
the

V t er
g the data o f  te s t in g  (ta b le  1) i t  i s  evident that during the f i r s t  hours a fte r  slau

there i s  an in te n s iv e  course o f a u to ly t ic a l  processes a rapid g ly co ly ze  pro-
,V|h ich

eh the
V i

Provides for  the low ering o f  pH value than 6 ,0 in  2 hours a fte r  s la u g h ter , 

temperature o f the carcass exceeds 20°C.
i

e data obtained w ith the r e s u lt s  o f  t e s t  o f the authors (Oluzkiv e t . a l  1984)
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fo llow in g  d efreezin g  the m usiular t is su e  i s  f ix e d  on the bone and can not be s e p a r a t e d  

from it.T h e  r e s u lt s  o f  study o f meat o f 3-days lambs frozen in  a ir  and in  n itrogen  are 

showed in  Table 2 .

Table 2 .

Q u a lita tiv e  indeces o f defrozen shoulder parr o f  carcasses o f 3-days Astrakhan lambs 

depending on the way of fr e e z in g .

Indeces Before freez in g Way o f freez in g

a ir  cruogenic

Water 

e n ta ile d ,  

% to meat

6 9 ,1 8+o,40 58,72+0,33 59,13+0,38

PH 6.48+0.03 5.82+0.04 5.80+0.05
Hardn ess % 4 .20+0.18 4.80+0.28  4.52+0.51

Mass lo s se s  

under fr e e z in g ,%
1,64+0,12 0 ,85+0,15

The data showed i s  the f in a l  r e s u lt  o f changes, which take p lace in  the muscular tissu e  

during the process o f freez in g  and d efreez in g .

o f  coo lin g  of 3-months and la m b s,it i s  e v id e n t,th a t for the samples under study the 

value o f pH 5,87 under the a ir  temperature 15°C was chieved 8 hours la te r .A t the same 

time there was determined the 4alue o f mass lo s s e s  during the heat treatment o f sample® 

at the d if fe r e n t  stages o f endurance o f lambs carcasses a fte r  the slaughter (Table 1)* 

The te s t in g  showed,that the value o f mass lo s s e s  during the het treatment depended on ^  

moment o f taking o f the samples for  the study,and was the least(22-25% ) for the sampleS’ 

b o ile d  45 min la te r  a fte r  the slaughter as th is  value was 26-28% in  the sample boiled 2 

hours la te r  a fte r  the s la u g h ter .

The data obtained accords to the r e s u lts  o f determ ination o f the tenderness o f  meat 

which was made using the method o f YVaener-Bratsler,where th is  index was evaluated by ^ e 

'e f fo r t s  o f cu ttin g '(T a b le  1).The data obtained accords to the r e s u lt s  o f fletermination 

o f the pH value mass lo s s e s  under the heat treatm ent depending on the time o f taking  

o f  samples for  testin g .T hu s the minimal cu ttin g  e f fo r ts  were determined for the sampleS 

taken 45 min a f te r  the s lau gh ter .L eter  the value o f e f fo r t  o f cu ttin g  was in creasin g  

in  1,7 times independently o f  the lambs' age and the parts o f the stud ied  ca rc a ss .

So ,the a n a ly s is  o f the obtained data leads to the fo llow in g  co n sid era tio n s.

The samples o f  meat w ith the in te n s iv e  a u to ly t ic a l  changes near to the i n i t i a l  stage of 

s t i f f n e s s  by the biochem ical s ta te ,a r e  taken fo r  freez in g  at the en d o f the slaughter 

l in e .A t  the same time i t  should be mentioned that at the moment o f freez in g  and the
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k
c°rding to the data obtained (Table ) the value pH of the defrozen meat decreases in  

0tI1Parison w ith the in t ia l  v a lu e . I t  i s  ev id en tly  the r e su lt  o f the in ten s iv e  g l ic o ly c a l  

^ fo rm a tio n  during d e freez in g . According to the data Pavlovsky P.E. PalminV.V. 1975 

rntensiveness o f g l ic o ly c a l  tranfotm ation in  the defrozen m u scles.frozen  in  the 

sh-kiH ed s ta te  i s  in  2-3 times h igher,than  in  unfrozen,which i s  ev id en tly  the con- 

quence of the going out o f the enzumes from the structures.T here were not determined 

 ̂ ^ ffference between the va lu es o f pH depending on the methods o f freezing.T he obtained
fein B

^ ile -
prove.that in  the given  range o f speeds o f freez in g  the in crease o f process speed

c°Ur
Of

e~tk an sition  from the a ir  to  the cryogenic freez in g  doesn 't in flu en ce s u b s t ia l ly  the 

Se of g l i c o ly t i c  transform ations during d efreezin g  o f meat and the f ix ed  d ifferen ce
the q u a lt it iv e  values o f the q u a lita t iv e  changes o f lambs' meat i s  determined b# the

shoulders part o f 3-days carcasses o f lambs in  a ir  decreases the water enta in ing
( h i

by 15,1% w hile during free z in g  in  n itrogen  the change o f  th is  value was 14,5%

\ l i v e l y  to the i n i t i a l  meaning (Table 2 ) .

'he

M-

"ed of fr e e z in g .

Shalysis o f  the te s t  data show s,that the speed o f freez in g  and the moving o f  pH 

Ue to the acid  side in flu en ces  the water e n ta il in g  a b i l i t y  o f  meat.Thus the freez in g
t h e

% dat

e de

it,
5»fo
cre

a in  Table shows that the freez in g  o f meat immedeately a fte r  i t s  free z in g  i s  conne 

with the decrease of pH value reduction o f water en ta in in g  a b i l i t y  as w e ll as the 

crease o f i t s  tendenness which revealed  in  the increase o f the e f f e c t  o f c u tt in g .  

r the shoulder part o f carcasses o f 3-days lam bs,frozen in  a ir  the hardness o f meat 

ased by 14,3% w hile fo r  the sam ples,frozen in  n itrogen-by 7,6% according to the 

meaning.The obtained data o f determ ination o f water en ta in in g  a b i l i t y  and theV

^dn esa o f meat depending on the stud ied  mehtods o f freez in g  are co-ord inated  w ith the
V tE
it ,le

;°hb

•Q.

Cs o f determ ination o f lo s s e s  o f meat ju ice  during d efreez in g .

ev ident that the process o f freez in g  in  the studied  range o f speeds o f fr e e z in g ,  

ined with the further slow defreezing,m akes i t  p o ssib le  to minimize the undesirable  

13 connected w ith the p o ss ib le  o f occurance o f the e f f e c t s  o f cold con traction  while 

ezing o f  samples,which records the authors conclusions (Honikal K.Q.1979, Honikel
Han om R .1983)

Conclusions

6 base o f obtained r e s u lt s  o f cryogenic frozen  lambs carcasses qu a lity  the fo llow in g  

Usions were made:
LN% t
\ *f rozen by cryogenic method,has the same q u a lity  indeces as the meat frozen by the

^  *ehtod .
V i ,Lic a t
Hr

ion og cryogenic technology in  the region  o f mass slau gh ter for the furthe p rocessi

'^»storage and rea liza tion ,m ak es p o ssib le  to so lve  the problem on u t i l i z a t io n  of
n i t l a

anal meat resources taking in to  account the seasonal prevalunce of mass slaughter
v ■‘•smbs.

38th ICoMST Clermont-Ferrand France 1992 1249




