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Ch*üâ£ges_ in  ATP o f p r e - r ig o r  vacuum -packed m eat as r e l a t e d  to  r e f r i g e r a t i o n  p a ram étrés  
glSHKIKA H .N ., KANEVSKAYA A.V.A ll-U nion  Meat R esea rch  I n s t i t u t e ,  Moscow, USSR
chiu ^ g e s  in  ATP a t  r e f r i g e r a t i o n  and co ld  s to ra g e  i s  one o f th e  main p a ram étrés  c h a r a c te r -  p meat q u a l i ty  t h a t  i s  ta k e n  in to  acco un t a t  r a t i o n a l  reg iem es o f p r e - r ig o r  vacuum- ,j?cked b e e f  c h i l l i n g  developm ent-. ATP deco m po sitio n  a t  p r e - r ig o r  meat c h i l l i n g  was s tu -  (j a u t o l y t i c  changes o f vacuum -packed m eat as r e l a t e d  to  r e f r i g e r a t i o n  regiem e were U ^erm ined.t  o f I  c a te g o ry  "Red S teep "  s t e e r s  o f  w ith o u t rope  m ain tenance was in v e s t ig a te d .  Ave- c a rc a s s  w eigh t was 140-160 kg . age -  16-18 m onths. S tu d ie s  were made on s e m ite n d i-  ri?^S rouj:1d bo ttom  m u sc le . The l a t t e r  was s e le c te d  ta k in g  in to  acco un t anatom ic p e c u l ia — s, ' ' l e s o f  i t s  s t r u c tu r e  -  lo n g i tu d in a l  d i r e c t io n  of m uscle f i b r e s .  T es t was made on 5 eers w ith  s e l e c t io n  o f sem iten d in o su s  round bottom  m uscle of r i g h t  h a l f  -  t e s t  I  and ¡je l o f t  h a l f  -  t e s t  2 . Time i n t e r v a l s  were 1 ,3 ,6 ,9 ,1 2 ,1 5 ,2 4 ,4 8  ho u rs a f t e r  s la u g h te r .  S, at - s h r in k a b le  f i lm  Pov iden  was used f o r  p a c k in g . Samples were packed in  an hour a f t e r  f i g h t e r  under vacuum. R esidue  p r e s s u r e  in  packs was 1 3 ,2  g* P a . H eat sh rin k ag e  was R e filled  in  h o t w a te r  98°C f o r  2 -3  s e c . .  S am ples' tem p e ra tu re  in  th e  deep was c o n t r o l le d  ¿y 4 a meat  te m p e ra tu re  m easuring  d e v ice  w ith  th e  accu racy  -0 .5 °C . A u n iv e rs a l  ionom eter ¡¡*'?4 was used f o r  pH m easurem ent in  w ate r e x t r a c t  1 :10  a f t e r  s ta n d in g  f o r  30 m in u te s , j^h eless  re a d y - to -c o o k  p ro d u c ts  a re  m anu fac tu red  in  a packed form  w ith  a  p o r t io n  w eigh t s O.5  kg to  1 .0  k g . For th e  need  of' 15  t e s t s  f o r  one experim en t (from  one an im al)^ P l e s  were packed  as a p o r t io n  o f 0 .2  kg , ta k in g  one sample f o r  each in v e s t i g a t io n ,  f ç ^ i g e r a t io n  reg iem es were de te rm in ed  in  advance / 1 / .  Comparing s u r fa c e  and in  th e  c e n t -  6s te m p e ra tu re s  o f 0.2  and 1 kg sam ples p ro c e s s  c h a ra c te r  i d e n t i t y  a t  th e  s e le c te d  re g ie m - e<i Was p ro v e d . 2 r e f r i g e r a t i o n  reg iem es were used f o r  vacuum -packed m eat sam ples in  s h i r r -  Packs: t e s t  I  -  slow  c h i l l i n g  in  a chamber w ith  n a tu r a l  a i r  c i r c u l a t io n  a t  0-^2°C to4°C in  th e  deep ;t e s t  2 -  p r e l im in a ry  h o ld in g  o f packed meat sam ples f o r  16 h o u rs  a t  12r14°0 fo llo w e d  w ith  c h i l l i n g  up to  4°C a t  a i r  te m p e ra tu re  0r-2°C.I s a m p l e s  were s to re d  a t  a i r  tem p e ra tu re  0-r2°C.tvgpPial ATP v a lu e ,  i t s  accu m u la tio n  and deco m po sitio n  are  judged by th e  d i f f e re n c e  b e t -  in o rg a n ic  P c o n te n t a f t e r  h y d ro ly s is  and i n i t i a l  P c o n te n t in  s o lu t io n  w ith  r e c a lc u -  l>ya°h f o r  ATP c o n c e n t ra t io n  / 2 / .  At P c o n te n t d e te rm in a tio n  f o r  each in v e s t ig a t io n  p a -  f6/;-l-e l  m easurem ents r e p e a t a b i l i t y  was m u lt ip le  to  average r e s u l t s  g e t t in g ,  w ith  th e  d i f -  
2̂  ehce betw een th e  l a t t e r  b e in g  no more th a n  10 mg of P p e r  100 g o f  t e s t e d  m uscle / 3 / .  
s ® r a t e ,  5000 rpm , and tim e , 15  m in u te s , o f  c e n tr ifu g in g , p ro v id in g  s u f f i c i e n t l y  com plete H j j^ a t io n  o f r e s id u e  and f i l i a t e  were s e le c te d  a t  th e  p ro ced u re  s p e c i fy in g . P was d e t e r -  ^ Ded by a p h o to m e tr ic  method / 3/  a f t e r  two tim es  w ashing of th e  r e s id u e  w ith  a lc o h o l and i^s d i s s o l u t i o n  in  0 .5 n  HC1. B efore  sam ples p a in t in g ,  a cco rd in g  to  G olovkina and P e r s h i -6q / 4/ f suspended p a r t i c l e s  were d e te rm in ed  by s o lu t i o n s ’ c e n t r i fu g in g  f o r  20m in. a trpm. C a l ib r a t io n  g raph  was p l o t t e d  u s in g  th e  r e s u l t s  of t e s t s  w ith  s tan d a rd  s o lu -  
5 °as  o f p o ta ss iu m  d ih y d ro o rto p h o sp h a te  o f th e  known c o n c e n tra t io n  / 3/  f o r  a c e l l  w ith  fyS® l i g h t  a b so rb in g  l a y e r .  S o lu tio n  c o lo u r  i n t e n s i t y  was de term in ed  on p h o to c o lo r im e te r  w ith  a  r e d  l i g h t  f i l t e r  a t  wave le n g th  630 - 10 nm. T es t d a ta  were p ro cessed  by tr i-K "  com puter u s in g  m a th em atica l s t a t i s t i c s  methods /5 /*( ..the ex p erim en t i t  was found t h a t  pH s ig n i f i c a n t l y  changed d u rin g  2 days s to rag e  t -  a t  f= 8 , *6 =0 . 95) a t  th e  s e le c te d  v a r i a n t s  o f t e s t .  
m, h em a tica l r e l a t i o n s  o f pH changes on tim e were d e te rm in ed :” B 0.8  e-0 ,0 8 5 !  5.65  -  t e s t  I
111;  0,9  e“° * ° 9^+ 5.55  -  t e s t  2 .c0jl0 r a p id  pH change i s  obsorvod a t  moat h o ld in g  bo fo re  c h i l l i n g  f o r  16 hours a t  12414°C VpiParing to  im m ediate c h i l l i n g  o f p r e - r i g o r  packed m eat. A p p a ren tly , t h i s  i s  connected  a more in te n s iv e  g ly c o ly s i s  a t  in c re a s e d  te m p e ra tu re s , change more i n t e n s iv e ly  a t  m eat c h i l l i n g  w ith o u t p re lim in a ry  h o ld in g . These d i f f e r e n -  are  s i g n i f i c a n t  to  24 ho u rs a f t e r  s la u g h te r  (F ig . I ) .  In  th e  case  o f sam ples h o ld in g  Ma? ° s i t i v e  te m p e ra tu re s  ATP d eco m p o sitio n  r a t e  slows down. T h ia , o b v io u s ly , may be ex -  to ^4ed by p r e v a i l in g  p ro c e s s e s  o f  ATP r e s y s n th e s i s  from c rea tin ep h o sp & a te  in  com parisons^J-ts  d eco m p o sitio n  in  th e  in c re a s e d  te m p e ra tu re s  c o n d i t io n s .  ATP changes in  th e  t e s t e d  es 316 i d e n t i c a l  a t  th e  f u r t h e r  s to ra g e  a f t e r  24 h o u rs .Qe® a t ic a l  r e l a t i o n s  o f ATP changes on tim e a re  found:2 .4 5

ATP = 2 .6 5   ̂ -  ipQ -e- -U .2 5 ( f  4~ 5 ) “  t e s t  1

Av ATP = 2 .6 0 1 + 40e
2 .4 0

-0 .3  ( y - T T -  t e s t  2 .
(9 fhge v a lu e s  o f  ATP d eco m p o sitio n  r a t e  f o r  th e  sam ples w ith o u t p re lim in a ry  h o ld in gof ATP p e r  h o u r)  and w ith  i t  (8 . 8% o f  ATP p e r  ho u r) a re  d e te rm in e d (F ig .2 ) . D ecrease th e  average  ATP d eco m p o sitio n  r a t e  i s  e x p la in e d  by "d e lay "  ph ase  o f  th e  p ro c e ss  a t  P ie c e s  h o ld in g  f o r  16 h o u rs  a t  12414°C. However, maximum v a lu e s  o f ATP deco m po sitio n  e» i r r e s p e c t iv e  o f ,  sam ples c h i l l i n g  re g ie m e s , re a c h  16% o f ATP p e r  h o u r .
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P i g .2 . ATP d eco m p o sitio n  r a t e  change in  th e  sam ples of p r e - r ig o r  vacuum- packed b e e f  (% /h rs) as r e l a t e d  to  p o s t  mortem tim e
1 -  c h i l l i n g  a t  0--2oC w ith o u t p re -h o ld in g ;2 -  c h i l l i n g  w ith  p re -h o ld in g  f o r  16 ho u rs a t  12i-14°C fo llo w ed  w ithf i n a l  c h i l l i n g  a t  Or2°C.
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¿Rile com paring th e  o b ta in e d  experim ent d a ta  to  th e  p u b lish e d  J o l l e y 's -  H o n ik e l 's  and Hamm's r e s u l t s  / 6/  i t  shou ld  be p o in te d  o u t t h a t  d i f f e r e n c e s  in  raw m a te r ia ls  ( in  r e s pect to  b re e d , age . fe e d in g  and m uscle ty p e ) ,  m ethods o f packaging  and in v e s t ig a t io n  Caused , m a in ta in g  i d e n t i c a l  d i r e c t io n  of p ro c e s s e s , same d i f f e r e n c e s  in  i n i t i a l  and f i -  nal  pK and ATP v a lu e s ,  in  ATP deco m po sitio n  "d e lay "  phase tim e usin g  s im ila r  reg iem es p r e - r ig o r  packed b e e f  m uscle r e f r i g e r a t i o n .  xhe in v e s t ig a t io n s  found d i f f e r e n c e s  in  a u t o l y t i c  p ro c e s s e s  i n t e n s i t y  o f  p r e - r ig o r  v a -  Suun-packod meat as r e l a t e d  to  th e  tr e a tm e n t re g ie m e s .f^ o - r ig o r  paokod moat h o ld in g  f o r  1o ho u rs a t  i;!-t1/l°C bo i'o ro c h i l l i n g  u c c o lo ru to s  g ly c o ly s is  and d e c re a se s  ATP deco m po sitio n  a t  th e  i n i t i a l  s ta g e  o f a u t o l y s i s .*acuun-packed b ee f  h o ld in g  b e fo re  c h i l l i n g  f o r  1U ho urs f a t  12f1R°C s t i p u l a t e s  some spec i e  p e c u l i a r i t i e s  o f th e  p ro c e ss  connected  to  th e  "d e la y "  phase p f  ATP d eco m p o sitio n .
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