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Summary
, Meat ch ick en  b r e a s t  p a t t i e s  were p re p a re d  in  th e  p re se n c e  o f  d i f f e r e n t  r a t i o s  of

Phosphate s a l t s  i . e .  t e t r a  sodium pyrophosphate  ( t e t r a  SPP)j T r i  sodium pyrophosphate  ( t r i  
P) and sodium  a c id  p y rophospha te  (SAPP). Cooking w eigh t l o s s ,  d iam e te r  re d u c t io n , cooking 

te n s i ty ,  t h io b a r b i t u r i c  a c id  (TBA), pH va lue  and w ater h o ld in g  c a b a c i ty  (WHC) were d e te rm i- 
fo r  th e  in v e s t ig a te d  sam ples. The a v a i l a b le  d a ta  proved  t h a t  th e  a p p lie d  r a t i o s  o f th e  

esPonced phosphate  s a l t s  im proved th e  c o o k a b i l i ty  p r o p e r t ie s  o f  th e  cooked ch icken  b re s t  
P a t tie s  as w e ll  as th e  WHC o f  th e  uncooked sam p les. On th e  o th e r  hand, th e  a p p lie d  phosph- 
, e s a l t s  m inim ized th e  r a t e  o f  f a t  o x id a t io n  (which r e p r e s e n ts  as  TBA v a lu e s ) in  bo th  th e  
^cooked and cooked ch ick en  p a t t i e s .  However, th e r e  i s  a no n o t i c i a b l e  v a r ia t io n s  in  pH 
slugs . a £ren(j  which may be r e l a t e d  to  th e  b u f f e r in g  e f f e c t  o f  th e  m eat c o n s t i tu e n ts .  
t a t i s t i c a l  a n a ly s is  a s su re d  a l l  th e  p rev io u s  r e s u l t s .

^ P roduction
Precooked p o u l tr y  m eat p ro d u c ts  th a t  i n t e r i n g  to d y 's  th e  consumer m arket a t  a ra p id

^ste  a re  s u s c e p t ib le  to  q u a l i ty  changes upon s h o r t  term  r e f r ig e r a t e d  s to r a g e .  Treatm ent o f 
°cessed  p o u l t r y  w ith  p o ly p h o sp h a te s , in  com bina tion  w ith  s a l t ,  has shown b e n e f ic ia l  e f f e  

f o r  th e  i n h ib i t i o n  o f  o x id a t iv e  changes and f la v o u r  d e te r io r a t i o n s  t h a t  occu r i 
? and Young 1987; S h a h id i e t  a l ,  1987). P o ly p h o sp h ates  have a ls o  been used  in  me 

-ions to  in c re a s e  w a te r b in d in g  c a p a c i ty  and to  improve o th e r  t e x t u r a l  q u a l i t i e s  (
and Young 1987; S h a h id i e t  a l ,  1987). P o ly p h o sp h ates  have a ls o  been used  in  meat formu- 

j ^ io n a  to  in c re a s e  w a te r b in d in g  c a p a c i ty  and to  improve o th e r  t e x t u r a l  q u a l i t i e s  (Sofos 
; • However, i t  h as  been su g g ested  th a t  th e  in f lu e n c e  o f  p o ly p h o sp h a te s  on meat te x tu re
i S due , in  p a r t ,  to  t h e i r  a b i l i t y  to  in c r e a s e  pH and io n is  s t r e n g th  (IS O ), to  c h e la te  d iv a -  
f ent m eta l c a t io n s  and to  i n t e r a c t  w ith  meat p r o te in s  (T ro u t and Schm idt, 1984). Among th e se  
U nctions, o n ly  th e  c h e la t io n  o f  m e ta l io n s  h a s  been c i t e d  as a c p o s s ib le  mechanism fo r  th e  

, nt io x id a n t  e f f e c t  o f  p h o sp h a tes  (Sofos 1986; Younathan 1985). On th e  o th e r  hand, s tu d ie s  
r^Ve shown t h a t  a d ju s t in g  pH to  h ig h e r  l e v e l  red u ced  th e  o x id a t io n  r a t e  in  ground raw p o u l- 

y meat (Chen and W aim aleongora-ek 1981).
d In  r e c e n t  y e a rs  th e r e  h as  been p re s s u re  from consumer g roups f o r  l e g i s l a t i o n  to  r e -
8 t h e  amount o f  sodium in  p ro ce sse d  foods due to  th e  p o s s ib le  c a u s a l  r e l a t io n s h ip  between 
0ciium in a ta k e  and h y p e r te n s io n . However, in  m ost p ro d u c ts  lo w e rin g  th e  s a l t  l e v e l  leads to  

t  n° t i c e a b l e lo s s  o f  f u n c t i o n a l i t y  as e x h ib i te d  by th e  in crem en t o f  cook ing  lo s s  and ieduced  
3a?tU ra l P r o p e r t ie s  (S o fo s , 1983). The u se  o f  p o ly p h o sp h a te s  as a p a r t i a l  rep lacem ent of 

in  d i f f e r e n t  m eat p ro d u c ts  h a s  been s tu d ie d  f o r  many y e a rs  (Papper and Schmidt 1975). 
nough p h o sp h a te s  can e f f e c t i v e l y  r e p la c e  s a l t  in  most m eat p ro d u c ts ,  t h e i r  e f fe c tiv e n e s s

^®Pends on th e  ty p e  o f  phosp h a te  s a l t s  (S h u lts  e t  a l . .  1972) and th e  c o n d it io n s  under which 
ou v a re  used  ( Puolanne and T e r r e l l ,  1983). From th e  p rev io u s  view p o in ts ,  i t  was aimed t h r -  

3Uch worke to  see  th e  e f f e c t  o f  d i f f e r e n t  ty p e s  o f  phosphate  s a l t s ;  i . e .  t e t r a  sodium 
/ ^ 0Phosphate  (T e tra  SPP), t r i  sodium pyrophosphate  (T r i  SPP) and sodium a c id  py rophosphate  
bApl>) on th e  cooking  p r o p e r t ie s  (Cooking lo s s  %, D iam eter re d u c tio n  and cooked d e n s ity )  .

S^SjjRlAls AND METHODS 
m a te r ia ls ;

Whole b r o i l e s s  were produced  from a M iddle E a s t Company, E lk a l io b ia  G o verno ra te .
b r e a s t  m eat w ere removed, sk in e d  and debonded a f t e r  which th e  b r o i l e r  b r e a s t  meat was

®ld a t  -2 0  C o v e rn ig h t and th en  c o a rs e ly  ground (chopped) th rough  a 1 .5  cm (d ia m e te r )p l a t e .
* P re p a r in g  th e  te s t e d  t r e a tm e n ts ,  each 2 kg o f  th e  ground meat were m ixed w ith  2% s a l t  a 

(f?  200 mL o f  th e  resp o n sed  food  g rade  phosp h a te  s o lu t io n s  w ith in  th e  r a t i o s  g iv e n  in  Table 
t t - ’ The P rev io u s  in g re d ie n ts  w ere mixed w ith  a food  m ixer f o r  1 min and th e n  form ed in  p a - 
t  l e s s ty l e  o f  abou t 100 g each  u s in g  a 10 cm round p l a s t i c  p l a t e  o f  kobba m ach ine . The p a - 
u^le s  sam ples were w eigh ted  (raw  w eigh t) and tem pered a t  -18 C f o r  10 min to  a s s u r e  a un ifo rm  
g u t i a l  te m p e ra tu re  and p o r t io n  o f  which were th e n  cooked on a w ire  ra c k  o v e r  aluminum t r a y  

150 C f o r  abou t 25 m in. a f t e r  which th e y  were cooked and m easured f o r  t h e i r  w e ig h ts , t h i -  
^ h e s s  and d ia m e te r . Cooked as w e ll  as uncooked sam ples were packaged in  a m o is tu re  p roof

9s and s to re d  a t  -18 C f o r  f u r t h e r  a n a ly s i s .EU
^Qth o d s o f  a n a ly s i s ;

The m o is tu re  c o n te n t and pH v a lu e s  were c a r r ie d  o u t acco rd in g  to  AOAC(1980).
~ Cooking lo s s ,  d iam e te r  re d u c t io n  and cook ing  d e n s i ty  were c a lc u la te d  by th e  eq u a t-  

io n s  o f  Young e t  a l .  (1 9 8 7 ).
booking lo s s  = 100 x 

c°oked d e n s i ty  = -----

raw wt -  cooked wt 
raw wt

________ Cooked w eigh t
^D iam eter re d u c tio n  = lOOx 10 -  cooked d iam eter

10.0

"»PI

T f ( r a d iu s  o f  p a t t i e s )  ( th ic k n e s s  o f  p a t t i e )
T h io b a rb i tu r ic  a c id  (TBA); T h io b a rb i tu r ic  a c id  was m easured in  th e  in v e s t ig a te d  s a -

Ss a s~ d e sc r ib e d  by Vyncke (1970) and th e  d a ta  was g iv en  as abso rbance  a t  538 nm.
iw  W ater h o ld in g  c a b a c i ty  (WHC): The w a te r h o ld in g  c a p a c i ty  was based  on th e  method

t l o ned~by Grau and Hamm m ethod(1957)and m o d ified  by V o lo v in sk a ia  and M erkoolova( 1958).
Sa, S t a t i s t i c a l  a n a ly s i s : M u ltip le  r e g r e s s io n  and a n a ly s is  o f  v a r ia n c e  f o r  f u l l ,  r e g re -
( l9 8 i \Were c a r r ie d  o u t by th e  SAS com puter program  which was a p p lie d  a c c o rd in g  to  Helwig 
Agr ? 3) u s in g  th e  286 PC/AT 80286 com puter; A v a ila b le  a t  th e  e x p iry  D ate  p r o j e c t ,  F a c u lty  o f  

c u l tu r e ,  Ain Shams U n iv e r s i ty .
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RESULTS AND DISCUSSION .
The meat and m eat p ro d u c ts  a re  c h a ra c te r iz e d  by s p e c ia l  cooking  p r o p e r t i e s  which c 

u ld  be summerized in  th e  fo llo w in g  th re e  a s p e c ts ;  i . e .  cook ing  lo s s ,  d ia m e te r  reduction  
and cooked d e n s i ty .  S u b se q u e n tly  i t  i s  im p o rtan t to  im prove th e s e  p a ra m e te rs  i n  o rd e r  to 
a c h ie v e  h ig h e r  q u a l i ty  o f  c h ic k e n  b r e a s t  p a t t i e s .  In  such  c a se , t r i a l s  w ere c a r r i e d  out 
by u s in g  food  g rad e  p h o sp h a te  s a l t s  and th e  a v a i la b le  d a ta  a re  g iven  in  T a b les  (2 -5 )  and 
F ig u re s  (1 -4 ) .

R egard ing  th e  e f f e c t  o f  t e t r a  sodium pyrophosphate  and sodium a c id  py rophosphate  “ 
th e  cook ing  lo s s  %, T ab le  (1) showed th e  s u p e ru r i ty  o f  th e  com bination  e f f e c t  o f  ( t e t r a  5 
+ SAPP) o v e r  th e  c o n tr o l  sam p le . F o r in s ta n c e , th e  cook ing  lo s s  % o f th e  c o n t r o l  sample; 
" tr e a tm e n t  A" t h a t  was 43.21%  was im proved and reached  around 38% f o r - th e  o th e r  treatm ents^
( B ---- G) t h a t  c o n ta in in g  p h o sp h a te  s a l t s .  So, th e  in v e s t ig a te d  phosphate  s a l t s  had  m im ^
zed th e  lo s s  % w ith  abou t 12% as  seen  in  th e  same t a b l e .  W ith re s p e c t  to  th e  d ia m e te r  redu
c t io n ,  th e  same t a b l e  in d ic a te d  th a t  th e  p re se n c e  o f  th e  phosphate  s a l t s  ( T e tr a  SPP+SAPP)
w ith in  th e  g iven  r a t i o s  m in im ized  th e  sh rin k ag e  p a t t e r n  o f  th e  ch icken  b r e a s t  m eat p a t t i e® 
as seen  in  F i g . ( l )  which showed th e  d iam e te r re d u c tio n  l e v e l  o f  th e  t e s t e d  sam ples in r e l3'  
t io n  to  th e  c o n t r o l .  However, th e  cooked d e n s i ty  showed a s im i la r  t re n d  in  w hich h ig h er  
v a lu e s  a r e  g iven  f o r  th e  r e c ip e s  c o n ta in in g  th e  p re v io u s  phosphate  s a l t s .  f

On u s in g  o th e r  p h o sp h a te  s a l t s ,  such as (T r i  SPP + SAPP) th e  co o k in g  l o s s ,  diamete
re d u c tio n  and th e  cooked d e n s i ty  were a lso  im proved as seen  in  T able  (3) and F ig u re (2 ) -  
However, H a rg e tt  e t  a l .  (1980) r e p o r te d  t h a t  sodium a c id  py rophosphate  (SAPP) i s  cu rre n tly  
used  by th e  sausage  in d u s t r y  to  a c c e le r a te  developm ent o f  cu red  meat c o lo r .  On th e  o th er 
hand SAPP had no d e te r m in ta l  e f f e c t s  on te x tu r e  and may caused  a s l i g h t  im provem ent in  f 1 . 
vor by enhancing  b e e f , s a l t  and seaso n in g  f la v o r s ,  as  w e ll  a s  by d im in ish in g  f a t  f la v o r  3 
m o u th fe e l. U nlike a lk a l in e  p h o sp h a te s , SAPP a lo n e  d id  n o t im prove m o is tu re  r e t e n t i o n  or 
cook y i e l d s .

I t  i s  w e ll a c c e p te d  now th a t  cooking lo s s ,  d ia m e te r  re d u c tio n  and c o o k in g  densiy  
a re  one g roup o f  p a ram ete r w hich  a c t in g  as a sou rce  o f consumer accep tan ce  o r  d i s s a t i s f y  
t io n  o f  b r e a s t  m eat c h ic k e n  p a t t i e s .  S ubsequen tly  e x c e s s iv e  improvement in  th e s e  cookab i' 
l i t y  p r o p e r t ie s  a re  o f  g r e a t  im p o r ta n t;  a t re n d  which was s u c c e s s iv e ly  a c h ie v e d  by using 
th e  in v e s t ig a te d  p h o sp h a te  s a l t s  p re v io u s ly  g iven  in  T ab le  ( 1 ) .  Such c o n c lu s io n  i s  in  Pa*\ 
l l e l  to  t h a t  o f  Young e t  a l .  (1987) who proved t h a t  STPP (from  0 .0 , 0 .3  and 0 .5 )  p lu s  NaCt 
( 0 .0 ,  1 .5  and 3 .0 ) co u ld  be o f  v a lu a b le  in  im proving th e  appearance  o f  cooked p o u l t r y  nie3 
p ro d u c ts  by red u c in g  s t r i n k a g e .  They a ls o  m entioned th a t  th e  p rev io u s  a d d i t iv e s  improved 
m o is tu re  r e t e n t io n  and have  a n o t ic e a b le  e f f e c t  on th e  te x tu r e  q u a l i ty  o f  th e  p a t t i e s .  in 
th e  absence  o f  NaCl, th e  STPP in c re a s e d  th e  p ro d u c t c o h e s iv e n e ss , s p r in g in e s s  and chewine 
wt th e  h ig h e s t  phosphate  l e v e l ,  b u t ,  i n  th e  p re se n c e  o f  NaCl, th e  phosphate  te n d e d  to  i n  ̂
e a se  th e s e  t e x t u r a l  a t t r i b u t e s , e s p e c ia l ly  c o h e s iv e n ess  and chew iness, a t  low er phosphate

The a p p lie d  phosp h a te  s a l t s  g iv en  in  T ab le  (1) a ls o  m inim ized th e  r a t e  o f  f a t  o3Ĉ t s 
d a t io n  which r e p r e s e n ts  as  TBA v a lu e s  as seen  in  Table ( 4 ) .  T h is  means t h a t  p h o sp h a te  33 
c o u ld  be se rv e d  as an a n t io x id a n t  d u r in g  th e  cook ing  o f  th e  ch ick en  p a t t i e s .  T h ese  re s u l   ̂
a r e  in  acco rd an ce  w ith  Ang and Young (1989) who a ls o  added t h a t  th e  a n t io x id a n t  fu n c tio n  
STPP was more im p o rta n t d u r in g  s to r a g e  o f  cooked sam p les. O th e r p o s s ib le  f u n c t io n  o f  P* 
p o ly p h o sp h a te  s a l t s  was b ased  on t h e i r  a b i l i t y  to  in c r e a s e  th e  pH v a lu e  o f  meat p ro d u c ts  
(T ro u t and Schm idt, 1983); and i t  i s  w e ll known th a t  h ig h e r  pH slow down th e  o x id a t io n  P 
c e s s .  s

W ith such view  in  mind th e  pH v a lu e s  o f  th e  i n v e s t ig a t e d  sam ples were m easured  3 
seen  in  T ab le  (4) which in d ic a te d  t h a t  th e r e  i s  no n o t ic e a b le  v a r i a t io n  in  pH v a lu e s  W1 
in  th e  a p p lie d  phosphate  s a l t s .  Such la c k  o f  change in  th e  pH o f  th e  ch ick en  b r e a s t  P. 0 
i e s  was due to  th e  b u f f e r in g  e f f e c t  o f  th e  m eat c o n s t i t u e n t s .  S im ila r  c o n c lu s io n  was 
by Ang and Young (1 9 8 9 ). On such a b a se  a n t io x id a n t  e f f e c t  o f  th e  a p p lie d  p h o sp h a te  s a l  
was due to  i t s  m e ta l- c h e la t in g  a b i l i t y  more th a n  to  i t s  in f lu e n c e  on pH. c0-

The WHC o f  th e  c o n tr o l 'c h ic k e n  p a t t i e s  was low er th a n  th a t  o f th e  o th e r  sam ples ■ 
n ta in in g  p h o sp h a te  s a l t s .  S u b se q u e n tly , th e  a p p lie d  p h o sp h a te  s a l t s  was m ost e f f e c t i v e  3 
im proving  WHC o f  th e  ch ick en  p a t t i e s  c o n ta in in g  2% NaCl. S im ila r  c o n c lu s io n  was g iv in g  * 
Young (1987) who m entioned th a t  th e  WHC o f  th e  p a t t i e s  c o n ta in in g  2% NaCl d id  n o t  d i f f e 
from  th o s e  c o n ta in in g  the  low er l e v e l  and so STPP was m ost e f f e c t i v e  in  im prov ing  WHC 3°ct 
m eat p ro d u c ts  c o n ta in in g  l e s s  th an  3% NaCl. However, Hamm (1970) has summ arized th e  eff® 
o f  p h so p h a te  on th e  in crem en t o f  WHC (w a te r h o ld in g  c a p a c i ty )  and presum ably  o th e r  f un __ 
t io n a l  p r o p e r t ie s  such as b in d in g  s t r e n g th  as b e in g  due to  a r e a l  in c r e a s e  in  b o th  pH v 
lu e s  and io n ic  s t r e n g th ;  th e  a b i l i t y  o f  p h o sp h a te s  to  b in d  to  meat p r o te in s ,  and th e  a . . ex\ 
o f  p h o sp h a te s  to  d i s s o c i a t e  actom yosin  in to  a c t in  and m yosin . S im ila r  c o n c lu s io n  was g1 ^  
by Schm idt and T rou t (1982) was s t a t e d  t h a t  a l l  o f  th e  p h o sp h a te s  used in  meat p ro d u c ts  ^  
c re a s e  b o th  pH and io n ic  s t r e n g th ;  a t re n d  which depend upon th e  type and c o n c e n tra t io n  
p h o sp h a te .

The m u lire g re s s io n  a n a ly s is  g iven  in  T ab le  ( 6) in d ic a te d  th e  p re se n c e  o f  h ig h e r  
c o r r e l a t i o n  c o e f f i c i e n t  betw een th e  t e s t e d  p a ram ete rs  (co o k in g  lo s s  %, d iam e te r  r e d u c t i  
%, cooked d e n s i ty ,  m o is tu re , WHC and TBA v a lu e s )  and th e  a p p lie d  p hospha te  s a l t s ,  i . e -  
( t e t r a  SPP + SAPP) and (T ri SPP + SAPP). However, th e  e s t im a te d  s ta n d a rd  e r r o r  g iv e n  
th e  same t a b l e  a s s u re  such t r e n d .

CONCLUSION:
The r e l a t i o n  betw een u s in g  d i f f e r e n t  r a t i o s  o f  t e t r a  sodium p y ro p h o sp h a te  + ^

a c id  p y ro p h o sp h a te  and th e  c o o k a b i l i ty  p r o p e r t ie s  o f  th e  cooked ch icken  b r e a s t  p a t t i e s
J  4 « «  4.  a  a  m m  m  m  a m  mb a  a  ^  a  *3 1 4 m  BA  *v*~ A « r  A m  a  m  4— /  m  4 a  4 m  4 4 m  a ,  \  4 m  V v a  4— 1a  a  a  a  L  4 BA A  1 a  a  a  a  BA i  1 1 A  I  i l  0  ̂

sodiUIfl 
ih

d ic a te d  th e  p re se n c e  o f  a r e a l  im provem ent (m in im izing ) in  b o th  cooking  l o s s  and D iameT'vfo' 
A s im i la r  p a t t e r n  was n o t ic e d  when tr is o d iu m  p y rophosphate  + sodium  a c id  P"r e d u c t io n .
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pacif a t e  was a p p lie d  th ro u g h  p ro c e s s in g  o f  th e  in v e s t ig a te d  sam p les. The w ater h o ld in g  c a -  
of „ Y o f th e  uncooked ch ick en  p a t t i e s  showed a ls o  a pronounced improvement as a fu n c t io n  
yphos l£3 tlle  a p p lie d  phosp h a te  s a l t s .  On th e  o th e r  hand, th e  p o s s ib le  fu n c t io n  o f  th e  p o l 
ls tyS? i t e  s a ^ ts  was b ased  on th e  a b i l i t y  to  in c r e a s e  th e  pH v a lu e  o f  m eat p ro d u c ts ; and i t  
Salte i l  hnown t h a t  h ig h e r  pH slow down th e  o x id a t io n  p ro c e s s .  However, th e  a p p lie d  p hospha te  
tha tS ^ S°  n ^ tr o iz e d  th e  r a t e  o f  a f a t  o x id a t io n  which r e p r e s e n ts  as  TEA v a lu e s .T h is  means 
pa t t ^P^°sP h a te  s a l t s  co u ld  be served  as an a n t io x id a n t  d u r in g  th e  cook ing  o f  th e  ch icken

^SSO^EDGEMENT:
Agr i  a u th o rs  would l ik e  to  thank  P ro f .  D r. M.A. AB ALLAH, Food S c i .  D e p t., F ac. o f

Ain Shams U n iv e r s i ty  f o r  g iveng  us th e  o p p ro tu n i ty  o f  a n a ly z in g  th e  d a ta  s t a t i s t i -  
Ay by th e  SAS program .
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Tar-e .1): Satis* of food grade phosphate salts used m preparing chicken oreast patties.
Treatments

Phosphate salts Treatments
Phosphate salts

Tetra SPP X SAPP% Tri SPP % SAPPX
A C.O 0.0 AA C.O 0.03 0.5 C.O 33 0.5 0.0c 0.4 0.1 CC 0.4 0.10 C.3 0.2 DO 0.3 0.2z 0.2 0.3 £E 0.2 0.3r 0.1 0.4 FF 0.1 0.4
5 0.0 0.5 GG 0.0 0.5

Tetri SFP : Tetra sodiumpvrr phosphate.SArr : Sodium acid pyrophosphate.Tr- SPP : Tri sodium p\rop.nosphate.
X.3. : Treat.'•ents A to G cr AA to GG were based or. the research of. : Treat-tents A to G < .Yarey et al. 19S3.

Table (4):

Phosphate-
treatments

Effect of using tetra sodium pyrophosphate + ium acid pyrophosphate on some properties of 
ked and uncooked chicken breast patties.

Uncooked samples TBA values mg--------------------------------- onaldhyde/kg 9

sod'
COO'

Mol'amPle
Mois- Dry- WHC ---------- "'TTvedture matter *** % Unkooked c°°_^

A 56.25 43.75 6.20 30.92 0.71 0.85 0.70 0.70 0.69 
0.69 0.60 - cñ

B 59.95 40.05 6.45 39.95 0.65C 59.93 40.07 6.31 39.90 0.64D 59.95 40.05 6.25 39.92 0.65E 59.94 40.06 6.21 39.93 0.64F 59.95 40.05 6.15 39.94 0.65G 59.93 40.07 6.05 39.95 0.63 0.

Table (2): Effect of using tctia sodium pyrophosi hate + sodium acid pyrophosphate on the cookability properties of cooked chicken brvaot pat11oi.
Tested parameters

Phosphatetreatments Cooking loss
Irr.pro- % vement ______ level

Di amotor reduction Cooked density
ImprovementI inpro-v emont g/cr.i

43.21 38.05 3(1.0738.08 38.1038.09 38.07

11.94 3 1 .87 11.07 11.83 11.05 11.90 11.69 ' 0.96

Table (3): Effect of using Tri sodium pyrophosphate -f sodium acid pyrophosphate on the cookability properties of cooked chicken breast patties.
Tested parameters

Phosphatetreatments Cooking loss
Improve vement _____ level

Diameterreduction Cooked density
Improvementlevel g/cm Impro- vemen t lev.il

43.9538.84 38.80 30.8938.85 38.84 38.87

11.63 11.72 11.51 11.6011.63

16.0015.0515.1515.1215.105.08
10.0010.1210.24

0.910.950.940.950.950.9411.56 15.13 9.94 0.95

-4.40 -3.30 -4.40 -4.40 -3.30 -4.40

Table (5): Effect of using Tri sodium pyrophosphate + 9°^U acid pyrophosphate on some properties of cook
and uncooked chicken breast patties.

Phosphatetreatments
Uncooked samples

Moisture Dry-matter

TBA values mg - , e naldhyde/kgj^> 
cook"* .

—= ■ *- n._ AA 56.30 43.70 6.19 31.21 0.69
17.20 BB 59.99 40.01 6.17 39.00 0.64
15.21 11.57 C. 0 6 CC 59.98 40.02 6.15 39.81 0.63J 5.20 31.63 0.95 -2.15 DD 59.99 40.01 6.12 39.82 0.6415.1'» 11.63 0.96 -3.23 EE 59.97 40.03 6.10 39.85 0.6315.20 11.63 0.95 -2.15 FF 59.98 40.02 6.05 39.04 0.6515.18 11.74 0.5ó -3.23 GG 59.98 40.02 6.02 39.83 0.64

Table (6): Kultirecression analysis of some properties zi tne and coo/ces breast chicken parties.
Testedparameters

Statistical variables

Cooking loss %• 0.999953 0.999824 0.01E259 0.031-
Diam.reduction X* 0.999340 0.997514 0.07=590 0.039'
Cooked densityg/cn.3* 0.628205 0.896296 0.005643
Moisture** 0.999960 0.999982 0.010579 O.o 01-
K3C X** 0.999970 0.999890 0.020260

l 
O O

 O
\ 

0*0
 O

\ 
a/á

 V

TBA: Uncooked 0.941609 0.903704 0.007777Cocked* 0.994926 0.995386 0.005255
I : (Tetra SPP ♦ SAPP.) II : (Tri SPP + SAPP)* : Cooked sanóles - *• : Uncooked sanóles.

FlG(1)EFFECT OF TETRA SPP*SAPP ON THE 
COOKABILITY PROPERTIES OF COOKED C.B.P.

IB 09COOKING LOSS tt

FlGI2)EFFECT OF TRI SPP'SAPP ON THE COOKABILITY PROPERTIES OF C0OKE0 CBP.

PHOSPHATES TREATMENTS. TABLE (1)
■I COOKINQ LOSS * m  OlAUETtn "EDUCTION %
EZD COOKEO DENSITY g/cnf

Fig.(3): sph3;Effect of using tetrasodium pyrophosphate +■ sodium acid pyrop-1?(A to G) and trisodium pyrophosphate + sodium acid pyrophosphâ  to GG) on some properties of cooked and uncooked chicken breast patties.

Chicken breast patties.
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