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3 —  D i p h o s p h a t  u nd T r i p o l y p h o s p h a t  im M . l o n g . d o r s i  v o m
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*t>8l̂̂ NFASSUNG
lo De,: Abbau v on D i p h o s p h a t  (DP) u nd T r i p o l y p h o s p h a t  (TP) im

^1 'S n J . a _ ._ _  r_ a nV»^ P o  CD

“ ■j-u s s  d er F l e i s c h q u a i i t a r  inoxmaic '
Z u s etzens (1 od e r  48 S t . p o s t  mortem) un d  de r  E r h i t z u n g  

°äer erhi t z t  auf bzw. 60°C, 65°C un d  72°C) w u r d e  geprüft. 
Ana,

■vjoau v o n  D i p h o s p h a t  (d p i  u na ---  ....
J6tllSSimus d o r s i - M u s k e l  v o n  S c h w e i n e n  w u r d e  u n t ersucht. Besonders
* El« l u s s  d er F l e i s c h q u a l i t ä t  (normale od e r  P S E ) , d er zeit- 

™»kt r . . . . .
(t<>h
Dl, , our “»”• --- - -- -
. nderungen d es W a s s e r b i n d e v e r m ö g e n s  (WBV) n a c h  D P- u nd TP-
Usat2

' Wurd e n  g l e i c h f a l l s  gemessen.
t. er Z«satz v on DP f ü hrte zu e i n e r  g r ö s s e r e r  Z u n a h m e  d es W BV
, lets 
ta»s,

^ o ! ! 'PUlSCh (pH45 ------  —
t>0, ert) lagen k e i n e  d e u t l i c h e  U n t e r s c h i e d e  im E f f e k t  b e i d e r
ypho;

-—'-i. vun Uf i- UI1J- UC A 3 -------
,, lsch 4er n o r m a l e n  Q u a l i t ä t s g r u p p e  (pH45 6,0; n i e d r i g e r  

”S® lsslonswert; h o h e r  GOFO-Wert) w i e  Zusatz v on TP.
»• „ + 5 ,5 ; h o h e r  T r a n s m i s s i o n s w e r t ;  ni e d r i g e r

45 -

«j l0sPhaten vor. In d en b e i d e n  Q u a l i t ä t s g r u p p e n  wurde, hin- 
kH[itlloh des Z e i t p u n k t e s  d e r  DP- od e r  T P - Z u s a t z e s  po s t  mortem,

^ WeSentliche U n t e r s c h i e d e  in d e m  W B V  beobachtet. 
l„ /  S°Wle Tp w u r d e  in n o r m a l e m  F l e i s c h  s c h neller a b g e b a u t  wie 
,«»tlt|SE'P l e l 3 c h . Ei n e  b e s c h l e u n i g t e  D P - H y d r o l y s e  in d en schlacht- 
l1(* her3 estellten P r o b e n  w u r d e  nur ln d e r . n o r m a l e n  F l e i s c h q u a -  
elr[etS3ruPPe f e stgestellt. A u c h  n a c h  E r h i t z u n g  b is auf 72°C w u r d e  
klHje“eltere A b n a h m e  d es R e s t - D P  G e h a l t e s  n i c h t  v ö l l i g  u n t e r 

e s  6 TPase A k t i v i t ä t  w a r  in d e n  b e i d e n  Q u a l i t ä t s g r u p p e n  höher 
A), Phase Aktiv i t ä t .  Im G e g e n s a t z  aber zu D P a s e  wa r  d i e  T P a s e

"äh: 'ität 48 S t u n d e n  po s t  m o r t e m  h ö h e r  als 1 S t unde p o s t  mortem. 
4t T P - H y d r o l y s e  n a h m  di e  DP M a n g e  a l l m ä h l i c h  zu, um 

O * 16“  h l e i s c h  in n e r h a l b  v on 72 S t u n d e n  u nd in P S E - F l e i s c h

lrend

SerErh;
von 120 s t u n d e n  w i e d e r  v ö l l i g  zu verschw i n d e n ,  
ung b is auf 72°C trat w ä h r e n d  d e r  d a r a u f f o l g e n d e n

Än9 bei + 4°c k e i n e  w e i t e r e  A b n a h m e  d es Res t - T P  G e h a l t e s  ein.

► Ins t i t u t  d ' H y g i è n e  et de T e c h n o l o g i e  d e s  D e n r é e s  A l i m e n t a i r e s  
d ' O r i g i n e  A n imale, F a c u l t é  de M é d e c i n e  V é t é r i n a i r e ,  U n i v e r s i t é  
de Gand, Belgique.
J . V A N  H00F
L ' H y d r o l y s e  de D i p h o s p h a t e  et d e  T r i p o l y p h o s p h a t e  dans le 
m. L o n g i s s i m u s  D o r s i  d u  Porc.
R E SUME

L ' I n f l u e n c e  de q u e l q u e s  f a cteurs sur l ' h y d r o l y s e  de d i p h o s p h a t e  
(DP) et de t r i p o l y p h o s p h a t e  (TP) a été é t u d i é e  dans la v i a n d e  
p o r c i n e  (m.longissimus dorsi). L ' A t t e n t i o n  s'est p o rtée en p a r t i 
c u lier sur l'inf l u e n c e  de la q u a l i t é  d u  t i s s u e  m u s c u l a i r e  (PSE ou 
normal), sur le d é l a i  e n t r e  l'aba t t a g e  d es a n i m a u x  et l'a d j o n c t i o n  
des p o l y p h o s p h a t e s  à la v i a n d e  (1 o u  48 heures) et le trait e m e n t  
t h e r m i q u e  (viande c r u e  o u  c h a u f f é e  à 60°C, 65°C o u  à 7 2 ° C ) .
En plus, les v a r i a t i o n s  d a n s  la tene u r  en e au liée, dues à la p r é 
s ence de DP o u  de TP ont é té mesurées.

C o m p a r a t i v e m e n t  au TP, l ' u t i l i s a t i o n  d u  DP a u g m e n t a i t  d a v a n t a g e  
le p o u v o i r  de liai s o n  d ' e a u  dans les m u s c l e s  normaux. P a r  contre, 
d a n s  les m u s c l e s  PSE, l'effet d es de u x  espè c e s  de p o l y p h o s p h a t e s  
était à p eu près identique. Ta n t  da n s  les m u s c l e s  P SE q ue normaux, 
le m o m e n t  de l'add i t i o n  a près l'aba t t a g e  n'a v a i t  pas d ' i n f l u e n c e  
not a b l e  sur la liaison d'eau.

L ' H y d r o l y s e  d u  DP é t a i t  pl u s  r a pide da n s  les m u s c l e s  n o r m a u x  
q ue da n s  les m u s c l e s  PSE. Se u l e m e n t  da n s  les m u s c l e s  normaux, 
l'hyd r o l y s e  d u  DP se te r m i n a i t  pl u s  r a pide d a n s * é c h a n t i l l o n s  p r é 
p a r é e s  1 h e u r e  au lieu de 48 h e ures après l'abattage. M ê m e  a près 
é c h a u f f e m e n t  à 72°C, l ' h y d r o l y s e  du DP r é siduel n ' é t a i t  pa s  c o m 
p l è t e m e n t  arrêtée.

De m ê m e  qu e  p o u r  le DP, l'hyd r o l y s e  du TP se t e r m i n a i t  é g a l e 
m e n t  pl u s  tôt da n s  les m u s c l e s  normaux, t a ndis q ue l'act i v i t é  de 
la T P a s e  m u s c u l a i r e  était pl u s  é l é v é e  q u e  c e l l e  de la DPase.
P ar ailleurs, l ' a c t i v i t é  d e  la T P a s e  é tait n e t t e m e n t  supér i e u r e  
48 h e u r e s  après l'abattage, q ue 1 h e u r e  a près celui-ci.

Le DP, r é s u l t a n t  de l ' h y d r o l y s e  du TP, s ' a c c u m u l a i t  pend a n t  
u ne p r e m i è r e  p h a s e  m a i s  d i s p a r a i s s a i t  à n o u v e a u  da n s  un d é l a i  de 
72 h e u r e s  (viande normale) ou d e  120 h e u r e s  (viande PSE) après 
l ' a d d i t i o n  de TP.
A p r è s  un é c h a u f f e m e n t  jusq u ' à  72°C, l ’h y d r o l y s e  d u  TP r é s i d u e l  
n ' é t a i t  p as c o m p l è t e m e n t  arrêtée.
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lk-down of d i p h o s p h a t e  (DP) a nd t r i p o l y p h o s p h a t e  (TP) 
i o n gissimus d o r s i  m u s c l e s  w a s  followed. A t t e n t i o n  was 

:ciaiiy to th e  effe c t  of d i f f e r e n t  factors, such as the 
%  p0^aIity type (normal v e r s u s  P S E ) , t he ti m e  of add i t i o n  of 
(')l'h«atIPh° SPhates (lh v e r s u s  48h p o s t  mortem) a nd heat i n g 
C^ b g 6sed Ve r s us h e a t e d  at 60°C, 65°C a nd 7 2 ° C ) .
^ t ttonin W a t e r h o l d i n g  c a p a c i t y  (WHC) , f o l l o w i n g  DP or TP

at di f f erent times po s t  mortem, w e r e  al s o  measured.it th
6 n°rmal m e a t  q u a l i t y  g r o u p s  (pH.c 6,0; l ow tra n s m i s s i o n -

X  ' hl9h
TP. How

iow

GOFo-value) DP was more e f fe c t iv e  in increasing WHC 
/ever, in the ^SE-meat (pH45 ±5,5; high transmission 
GOFo-value) d iffe ren ces  between both polyphosphatestot ; — ' -------------

°  v i°us. A lso, d iffe ren ces  rela ted  to  the time o f Qtl ( l ° r 48h p o s t  m o r t e m ) , c o u l d  no t  be measured.

s w a s  h i g h e r  in n o r m a l  than in PSE-meat. On l y  In 
1,1 the meat q u a l i t y  g r o u p  the ra t e  of b r e a k - d o w n  w a s  higher 
"«at, Sa»P le
tw. "9 t D „„Vhe hyar

Prepared w ithin 1 hour post mortem, 
in ternal temperature o f 72°C was unable to in h ib it

<*roly s i s  0 £ Dp ¿yj-tng s t o r a g e  at +4°C.

'n.Aht:
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TPa
w a s  al s o  h i g h e r  in n o rmal t h a n  in PSE-meat. 

i a c t i v i t y  w as h i g h e r  than DPase, w h ereas, in 
s ^ DPase, T P a s e  a c t i v i t y  i n c r e a s e d  w i t h  time post

Se""lltaheotin9 hy d r ° ly sis of TP, DP a p p e a r e d  a nd i n c reased 
a6Ct'h>s<i(j0USly w tth f u r t h e r  h y d r o l y s i s  of TP. DP, however,
^ 120 b ga^n and d i s a p p e a r e d  a p p r o x i m a t e l y  w i t h i n  72 h ours 

°Urs f°r t he n o rmal a nd t he P S E - m e a t  r e spectively.
•ng i
.¡a an i n ternal t e m p e r a t u r e  o f  72°C c o m p l e t e l y  

E. further h y d r o l y s i s  of r e s i d u a l  TP d u r i n g  s t o r a g e  at

Á p  A 3 a H  : o o j  ,
"icTi'TyT of- rwricowe ou TexHOJiorn b s h  o T B a p e H  b s h  a h p j i h k o  
o o p c n p o H r  . iaxyjibTeT á m p  re uc e e  Ky h a s  . PeiÍKcyHMBepcHTeT P e H T  .

P a c n a u  npudaBJiCiiHoro jík .'oc-foTa w T p u n o nn^ociiiaTa b C B U H U H e  »

,lp0 r . H j i K C b  HCCJioflOBa:ii;n o pacna.ie flH$oc¡paTa /J13/ h  t p h i i o j i m- 
Tioc r:aTa / T  )/ b  o M p o n a ’/cc-" c n H H U  c b h h b m . I'ccjieAOBaHHH
(SuJih  B uacTHOCTi; Han-nrwiGHU na ojinanne HenoTopbix S a K T o p o B  , k r k  
—  »r.-c^Ba vn e a  /TICG-m h c o  hjie oOuKHOBetiHoe /, B p e M e H H  n p H 6 a 3 a e H K H  
/  o'!im yjui copoi: b o c o :¡i. u a c o B  nocjie y 6 o n /  h  T e M n e p a T y p u  
/  cî'po KJiK u a r r c T O  .o C C , 6 5  k  7 2  r p a ^ y c o B  U  /  . Kpoiie t o t o  Ô hjih 

ifaMepeHU m 3 :jon o h  i-':!. POAC V- BHOHsaioneS c n o c o Ö H O C T M  MH c a  .
B  K S M O C T n e u h o '' rpynnbi o ö H K H O B e H H o r o  M a c a  / pH ^ ^ i 6 , 0 ,  

n M 3 ¡can t  n a h  c m  :í c c h o  m', an c t o i c m o o b  k  b h c o k s h  r s $ o -  c t c k m o c t b  /
— -, ft JJU3snr.o Co;:wsce yBeaicHOHMe BOMOCBH3MBOfon(ê  cno-

co<5 :o c t k  Me¡.¡ npiiéanjieune T . .
3  rCD-v.r.cc /  +5 »5 , B u c o K a n  TpaHCMMCCHOHHa.H c t o h m o c t b
y¡ HK3KaH Tr O-CTOKMOCTb / 0C3,!'.o"ÍCTBI10 flByX nOJIHV-OC jOTOB HC 
O ;10 CBÍI3aBQ©my'0 c n O C O Í H O C T b  tíUJIO npM<5JlK3HTeni,HO O S H K a K O B O ©  . 

ri0 na6jno;;aHHCB h  pa3ji:i,i:.n 3 yESJii:uciiHM BoaocBH3UBaiome?? c n o c o é -  
n o c T H  Bcnc;!.cTB::c p a 3 H u x  u o u e H T O B  npaCaBnciiMH o <5o m x  nonii;)oc jaTCB 
rManoJuis ■. nvot:c-:oy,HJ! C j c T p o o  3 m h ce oébiKiioBCimoro icaMOCTHa 
;I- ■ n fie; - .. •- . : T e a  :¡t o t  r:iF.por.:;3 C A e n a n c a  C u c t i  e B c ero,
Kor/ia JZJr' npiíCan^SH 5 mji o a h h  e m g c t o  copoic b c c o m i - m b c o b

n 0 C jie yeen. . r o r c , - t o C:-; BnoJiHC o c T a H O B H T B  rr.cnafi ocTaTO*tiroro 
jjj :;c.rpeBaiiKe a o  7 2  r p a A y c o B  ' ::e Cu n o  A o c T a T o q H N M  .

Taic;:e r:i;,poBM3 T í  npoKCxoAiui C'Mcx’p o e  r 
o 6 u k :;o 30¡u i o v. :.::;c c  u c m  b nC2-:.::¡ce .
rioii 3ce:: KcnbiTaiiünx aiCTüsriocTb Ti?-a3bi d u n a  ciuibHee vei.i a K -r:inj:ocTt 
ji'— a 3 u. B  OTxr.MMe c t  ;. o c m  o k t m b h o c t b T.>-a3u d u n a  ci.AfcHO ¡ 
c o p O K  B O c e M b  n a c o 3  n o e n e  y O o n  qe w  o a h h  nac n o c n e  aero.
3 o  n p e u H  rnflponK3a T c o n o p x a H M e  ti.) b m h c c  n o c T e n e a H o  B o s p o c n o ,  
3 8 T 0 M  C K C p O  J^.ICIIbüIHJlOCb r.OJtllOCTbK) MCUe3J10 B T C I C H H 6  7 ‘- ^ O C O B 
/ b  m h c c  odLiKiioseiiHoro K a u c c T B a /  mjim cooTseTCTBeiiHO B T e ñ e n  ico 
1 20 g a c o n  / b TICC-Míice/ noojie npufiaBheHHn T .  . H a r p e s a H H e a  
tinca no 72 rpanj’O OB ¡X n a n m e H i m *  pacnan. ocTatogiioro T  •> B - o m : e
OCTaiíOBKACH.
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D e p a r t m e n t  of Me a t  H y g i e n e  a nd M e a t  T e c h n o l o g y , ***
F a c u l t y  of V e t e r i n a r y  Medicine, State U n i v e r s i t y  of Ghent, Bel g i u m
J . V A N  HOOF

B r e a k - d o w n  of D i p h o s p h a t e  a nd T r i p o l y p h o s p h a t e  in Pork.

I N T R O DUCTION

(TP?lya i e Swide?v' esP e c i a l l F d i p h o s p h a t e  (DP) and t r i p o l y p h o s p h a t e  (TP), a re w i d e l y  used in m e a t  p r o cessing. However, d ue to e n z y matic 
and ch e m i c a l  hydrolysis, b r e a k - d o w n  of these p o l y ^ h o s p h S e s  may 
o c c u r  w h e n  a dded to m e a t  e m u l s i o n s  (1 , 4 , io, 16, 1 7  1 8 ) ^
Th e  ra t e  of b r e a k - d o w n  and h e n c e  t he v a l u e  of t he analyt i c a l  
p r o c e d u r e s  for the d e t e r m i n a t i o n  a nd i d e n t i f i c a t i o n  o f  t he p o l y 
p h o s p h a t e s  used, ha v e  be e n  shown to be rela t e d  to t he ty p e  of 
p o l y p h o s p h a t e  (1 , 10) a nd o t h e r  fact o r s  such as pH (1 0 ) 
t e m p e r a t u r e  (1 , 9 ) a nd c o n c e n t r a t i o n  of m o n o -  a nd b i v a l e n t  cati o n s

A l t h o u g h  t he ra t e  of b r e a k - d o w n  is b e l i e v e d  to be spec i e s  d e p e n d a n t  
' 4 u w o r k  has be e n  do n e  w i t h  r e g a r d  to pork. No i n f o r 

m a t i o n  has be e n  p u b l i s h e d  c o n c e r n i n g  the e f f e c t  of the meat
i ‘e ' n o rmal v e r s u s  PSE-meat, on m u s c l e  p o l y p h o s p h a t a s e  activities.

r ? r i B S S f l on9 i s s i m u s  d o r s i  muscle, N E R A A L  a nd HA M M  (10) showed 
thin D P a s e  J d t i v i t y  is h i g h e r  in p r e - r i g o r  me a t  (pH o p t i m u m  7.0) 
than in p o s t - r i g o r  meat, w h e r e a s  T P a s e  a c t i v i t y  i n c r eases d u ring 
the t irst 2 or 3 d a y s  po s t  m o r t e m  (pH o p t i m u m  5.7). T h e y  also 
found T P a s e  m o r e  s e n s i t i v e  a g a i n s t  heat d e n a t u r a t i o n  th a n  DPase 

t i‘e Y ° rk ° f ° th e r  i n v e s t i g a t o r s , t h e s e  results ind i c a t e  that the a l c a l i n e  D P a s e  fr a c t i o n  p r e s e n t  in the sarcop l a s m 
5 1 ’ " J  be P r e d o m i n a n t  in beef. On the o ther hand, a l t o u g h  m u s c l e  

A T P a s e  has a pH o p t i m u m  of a b o u t  6.7, th e  a c t i v i t y  of T P a s e  in 
be e f  shows some r e s e m b l a n c e  to m u s c l e  A T P a s e  a c t i v i t y  (12, 17, 18,

In the p r e s e n t  e x p e r i m e n t  D P a s e  a nd T P a s e  a c t i v i t y  w a s  studied 
in pork. B e s i d e s  the e f f e c t  of the m e a t  q u a l i t y  type, the 
i n f l u e n c e  of the time p o s t  m o r t e m  and t he inac t i v a t i n g  a c tion of 
h e a t i n g  w as investigated.

M A T E R I A L  A N D  M E T H O D S
T w e l v e  Belg i a n  L a n d r a c e  pigs w e r e  sel e c t e d  30 to 45 m i n u t e s

s l a u g h t ®f a nd d i v i d e d  into o ne of b o t h  m e a t  q u a l i t y  grou p s  
(PSE o r  normal) b y  p H - m e a s u r e m e n t s  in the l o n g i s s i m u s  d o r s i  muscle. 
T he p r e l i m i n a r y  s e l e c t i o n  w a s  c o n f i r m e d  by m e a s u r e m e n t  of the 
w a t e r h o l d i n g  c a p a c i t y  (WHC) (5), t he G O F O - v a l u e  (13) an d  the 
t r a n s m i s s i o n  v a l u e  (2) 24 h o u r s  post mortem.

On e  p a r t  of t he l o n g i s s i m u s  dorsi w a s  g r o u n d  w i t h i n  1 ho u r  post 
mortem, the o t h e r  p a r t  48 h o u r s  later. Bo t h  w e r e  m i x e d  w i t h  1 %
? L a L a9 U J O U ? s o Ju “ on ° f N a 4P 2°7 or Ha p °  and s t ored at +4°C.T he a m o u n t  of p o l y p h o s p h a t e s  a Sdld to a ! l 3m 4 §t samples, e x p ressed

2U5' w a s  0.3%.

(*) T he w o r k  w as s u p p o r t e d  b y  a g r a n t  fr o m  the I W O N L , B r u s s e l s , 
Belgium.

At d i f f e r e n t  times up till 120 hours a f t e r  th e  additionW« —— 7-1--- 1- - . . . .  . . U. TC*'
0«- ----------- j. nuuj.a a r r e r  cn e  auu~-—  .

the polyp h o s p h a t e s ,  u n h e a t e d  samples w e r e  e x t r a c t e d  with T 
d e t e r m i n a t i o n  of the res i d u a l  amou n t s  of DP a n d/or TP in ttlgt 

F r o m  the longi s s i m u s  d o r s i  m u scles, p r e p a r e d  48 hours P°* 
mortem, sam p l e s  ( + 150 g) we r e  a i r - t h i g h t  p a cked in pVC-ka9 ' 
heat e d  for 15 m i n u t e s  at 60°C, 65°C a nd 72°C w i t h o u t  any de' 
and then c o o l e d  an d  stor e d  at +4°C. U p  till 5 da y s  foll°win^nd/°r 
this procedure, samples w e r e  also ex a m i n e d  for residual Dp 
TP. T he a m o u n t s  of bo t h  p o l y p h o s p h a t e s  w e r e  d e t e r m i n e d  b y  * tfle 
T L C - m e t h o d  d e s c r i b e d  by N E R A A L  and H A M M  (9) . 2 4 H ours afte ffl0ie5' 
p o l y p h o s p h a t e  addition, W HC w as m e a s u r e d  in the unheated s a w

R E S U L T S  A N D  D I S C U S S I O N
D P a s e  a nd T P a s e  a c t i v i t i e s  we r e  m e a s u r e d  by the rate o f  'o'i 

do w n  o f  DP and TP in t he me a t  samples. B r e a k - d o w n  is exprf® * \ Y i  
r e sidual amount, in percent, of the p o l y p h o s p h a t e s  m i  

a dded tot th e  me a t  (= 1 0 0 %).
1-Meat q u a l i t y  c h a r a c t e r i s t i c s  of the se l e c t e d  m uscles ^

M e a n  pH. , G O F O  and t r a n s m i s s i o n  v a l u e s  (n=3) as well aS 
are shown in table 1. ^

WHC (24h P ° s' 
+ poiyph<

PH45 G ÖF0-
value value control lh p.m-

5.45 28.0 60.6 49.9 57.5
5.35 37.7 55.0 48.1 53.9

w 5.45 31.0 50.5 43.1 49.2
-o(1) aQ X 5.42 32.2 55.4 47.0 53.5TJ
Tf io 6.03 71.0 7.3 44.1 56.3
d)

u 6.30 64.3 5.3 48.0 59.7
6.10 77.7 9.0 55.9 61.2
6.14JSa X 71.0 7.3 49.3 59.0

0 5.45 52.0 75.2 47.8 54.5
a

PS
E 5.50 52.5 90.7 48.2 49.9

aV 5.45 22.6 54.0 39.6 47.5
aEh X 5.47 42.4 73.3 45.2 50.7

10 5.90 58.0 2.5 54.4 61.7
6.30 48.0 12.5 52.3 58.1

0
c

6.30 57.0 3.5 48.4 53.9
X 6.17 54.3 6.2 51.7 57.8

T A B L E  1 : Me a t  q u a l i t y  c h a r a c t e r i s t i c s  of t he selected ^  
d o r s i  muscles. pH = pH v a l u e  45 minu t e s  V ° s 
WH C  is e x p r e s s e d  as perc e n t  w a t e r  bound to

Th e  inc r e a s e  in W HC d ue to the a d d i t i o n  of DP w as mo r e  
p r o n o u n c e d  in the n o r m a l  ( 9% inc r e a s e  ) than in the PSE - m e a t  
q u a l i t y  g r o u p  ( 5 to 6% i n c r e a s e ) .
A d d i t i o n  of TP re s u l t e d  in an inc r e a s e  o f  a p p r o x i m a t e l y  5 to 6% 
in bo t h  m e a t  q u a l i t y  groups.

In a c c o r d i n g  to the w o r k  of o t h e r  i n v e s t i g a t o r s  wi t h  beef (3), 
it c an be c o n c l u d e d  that a l s o  in p o r k  DP is m o r e  e f f e c t i v e  in 
i n c r e a s i n g  the W HC th a n  DP, provid i n g ,  however, the m u s c l e 
p r o t e i n s  a re not b e i n g  denaturated.

In c o n t r a s t  w i t h  t he resu l t s  of ear l i e r  e x p e r i m e n t s  (11, 16), 
ti m e  of a d d i t i o n  of b o t h  p o l y p h o s p h a t e s  had no d i s t i n c t  effe c t  on 
WHC.
2 - H y d r o l y s i s  of DP a nd TP in u n h e a t e d  pork

9 p l!}Yd E 2 i Y 2 i 2  w a s  high e r  in the n o rmal (Fig.l) than in the PSE- 
meat (Fig.2). T i m e  of a d d i t i o n  of the p o l y p h o s p h a t e s  po s t  m o r t e m  
al s o  a f f e c t e d  th e  r a t e  of DP h y d r o l y s i s  in t he n o rmal meat 
q u a l i t y  group. In the me a t  sam p l e s  from this group, pre p a r e d 
w i t h i n  1 ho u r  post mortem, 50% of the a d d e d  DP w e r e  alre a d y  
h y d r o l y s e d  w i t h i n  5 m i nutes, w h e r e a s  a c o m p l e t e  b r e a k - d o w n  
o c c u r e d  w i t h i n  5 to 24 hours. W h e n  DP w a s  a dded 48 hours post 
mortem, c o m p l e t e  h y d r o l y s i s  w as o b t a i n e d  o n l y  9 to 72 after 
addition.

(B) I P0STRI00S ADDITION (48h P.M.)

the P S E - m e a t  DP h y d r o l y s i s  w as c l e a r l y  delayed. However, 
d i f f e r e n c e s  in the rate of h y d r o l y s i s  d u e  to the time of 
addition, w e r e  not o b v i o u s  (Fig. 2A, 2 B ) .
A l t h o u g h  l ow i n titial pH m a y  r e d u c e  D P a s e  activity, th e  lower 
a c t i v i t y  of D Pase in t he P S E - m e a t  m a y  be c a u s e d  m a i n l y  by 
part i a l  e n z y m e  d e n a t u r a t i o n  d ue to the " t h e r m o - p r o t o n i c  stress"

st »°rT P l H Y d E2lY§is: T P a s e  a c t i v i t y  i n c reased wi t h  time P° wera (6)' 
and d e c r e a s e d  w h e n  P S E - c o n d i t i o n  occured. T h e s e  chang ^

al s o  d e s c r i b e d  for A T P a s e  a c t i v i t y  in p ig m u s c l e  P ° s t h e e f 
T h e  resu l t s  a l s o  i n d i c a t e  that in pork as we l l  as 
T P a s e  a c t i v i t y  is h i g h e r  than D P a s e  activity. ormal

D e p e n d i n g  on the ti m e  of a d d i t i o n  of TP to thf r0iysi? 
m e a t  samples, i.e. 1 or 48 h ours p o s t  mortem, TP b y  ect* 
c o m p l e t e d  u l t i m a t e l y  w i t h i n  5 h ours an d  30 m i n u t e s  re v 
(Fig. 3A, 3 B ) . m e  c ^ e

In the PSE - m u s c l e s ,  t he t i m e - c o u r s e  in c r e a s e d  in s° 
u p  to 24 h o u r s  (Fig.4A, 4 B ) . nt f r „ c e
A l t h o u g h  the pH o p t i m u m  for T P a s e  (pH 5.7) is d i f f er® c0rda 
that for A T P a s e  (pH 6.9), the resu l t s  p o i n t  to some 
b e t w e e n  b o t h  e n z y m e  systems.
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h y d r o l y s i s  of TP, DP a p p e a r e d  and i n c r eased inversion- 
j6asUrej" the TP content. M a x i m u m  DP c o n c e n t r a t i o n s  we r e  
* the ^ betw e e n  2 and 6 h o u r s  for the n o rmal me a t  (Fig.5A, 5 B ) . 
J?ctea j*?st~ r igor p r e p a r e d  samples (48 h ours post m ortem), DP

ca] to ® ° ~98% of t he m a x i m u m  a m o u n t  (=100%, s t o c h i o m e t r i c -  
cu i ated fr o m  t he a d d e d  T P ) .

DP, however, d e c r e a s e d  a g a i n  and d i s a p p e a r e d  a l most w i t h i n  
72 h o u r s  a fter a d d i t i o n  of TP.

In a c c o r d a n c e  w i t h  t he h y d r o l y s i s  of DP d i r e c t l y  a d d e d  to 
th e  meat, h y d r o l y s i s  of p r o d u c e d  DP w as d e l a y e d  in the PSE- 
g r o u p  (Fig.6A, 6 B ) . W i t h  e x c e p t i o n  of o ne sample, DP d i s a p p e a r e d  
o n l y  96 to 120 h o u r s  a f t e r  add i t i o n  o f  TP.

3-H y d r o l y s i s  of DP and TP in h e ated po r k  (Table 2)
As in beef, T P a s e  in p o r c i n e  l o n g i s s i m u s  d o r s i  m u s c l e s  is 

m o r e  se n s i t i v e  agai n s t  h e a t i n g  than DPase, th e  former b e i n g 
c o m p l e t e l y  i n a c t i v a t e d  at 72°C.
T he resu l t s  al s o  i n dicate th a t  d u r i n g  h e a t i n g  at t e m p e r a t u r e s  
betw e e n  60°C a nd 72°C, c o n s i d e r a b l e  loss e s  of the added 
p o l y p h o s p h a t e s  o c c u r .

P o l y p h o s p h a t e
n0 r )

D i p h o s p h a t e T r i p o l y p h o s p h a t e

Q u a l i t y  g r o u p
DP h y d r o l y s i s  

normal PSE
j TP h y d r o l y s i s  
¡ n o rmal P SE

DP h y d r o l y s i s  
n o r m a l  PSE

29.5 27.1 ! 76.4 55.3 41.7 75.7
Heat i n g  60 C b 40.0 59.5 J 85.0 7 5 . 0 73.4 78 . 0

24.8 3.4 ¡ 74.6 53.6 56.0 62.6
65°C b 39.4 26.5 1 78.0 61.0 64.3 7 4 . 0

15.4 14.6 j 71.2 48.4 38.8 53.1
72 °C b 24.0 22.2 i 72.7 48.8 50.4 54.9

T A B L E  2 : M e a n  h y d r o l y s i s  (n=3) in p e r c e n t  of initial a m o u n t s  
of DP a nd TP in p o r c i n e  l o n g i s s i m u s  d o r s i  m u s c l e s  of 
d i f f e r e n t  m e a t  q u a l i t y  type (PSE or n o r m a l ) . 
a = imme d i a t e l y  a f t e r  heating.
b = a f t e r  h e a t i n g  a nd sto r a g e  at +4°C for 5 days.
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