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Background
P S E  m e a t is b e c o m in g  a  p ro b le m  f o r  p o u ltry  m e a t in d u s tr ie s . I t  h a s  b e e n  d e m o n s tra te d  th a t it is  th e  c o n s e q u e n c e  o f  m y o fib r il  p ro te in s  

d é n a tu ra tio n  u n d e r  p h y s ic a l  s tre s s  (1 ). T h e  a c tu a l  b io c h e m ic a l c a u s e  h a s  b e e n  sh o w n  to  b e  th e  m y o fib r il  p ro te in s  d é n a tu ra tio n  a l th o u g h  th e re  is 
a  g e n e tic  m u ta tio n  in  p ig s  n o t y e t  o b s e rv e d  in  b ird s  (2 ). R e c e n tly  w e  h av e  d e m o n s tra te d  th a t  V ita m in  E  in  th e  c h ic k e n  d ie t  in h ib its  d e v e lo p m e n t 
o f  m e a t P S E  b y  h e a t s tre s s  a n d  im p ro v e s  m e a t fu n c tio n a l p ro p e rtie s  (1 ) p ro b a b ly  b y  in h ib it in g  th e  P L A 2  a c tiv ity  (3 ). In  re c e n t y e a rs , it h a s  
b e c o m in g  a  c o m m o n  p ra c t ic e  a t  c o m m e rc ia l  p la n ts  in  B ra z il  to  su b m it th e s e  b ird s  u n d e r  w a te r  s h o w e r  sp ra y  d u r in g  s u m m e r  se a so n  in  o rd e r  to  

k eep  a  c o m fo r ta b le  e n v iro n m e n t to  th e  a n im a ls  ju s t  b e fo re  k il l in g  a v o id in g  th e m  to  b e  u n d e r  h e a t s tre s s .

Objectives
T h e  o b je c tiv e  o f  th is  w o rk  is to  o b s e rv e  th e  e f fe c t  o f  w a te r  sh o w e r  sp ra y  b e fo re  s la u g h te r in g  o n  b io c h e m ic a l a n d  s tru c tu ra l p ro file s  o f  

Pectoralis m a jo r  m . in  a  c o m m e rc ia l  p la n t.

Materials and methods
F o rty  tw o  d a y s  o ld  m a le  c h ic k e n  C obb  l in e a g e  w as u se d . U p o n  a rriv a l a t th e  s la u g h te r  h o u se , b ird s  w e re  d iv id e d  in to  tw o  g ro u p s : 

U n tre a te d  G ro u p  (U G ) (n = 6 0 8 )  in  w h ic h  b ird s  sh o w e d  v isu a l sy m p to m s  o f  b e in g  h e a t s tre s se d  su c h  a s  o p e n  b e a k , d if f ic u lt ie s  in  re sp ira tio n  
an d  T re a te d  G ro u p  (T G ) (n = 6 1 1 )  w h e re  b ird s  w e re  t r e a te d  w ith  w a te r  s h o w e r  sp ra y  w h ile  in  th e  t ru c k  f o r  ap p . 10  m in  a n d  th ey  a p p e a re d  to  
re ach  h o m e o s ta s is  s in c e  m o s t o f  th e m  h a d  c lo s e d  th e ir  b e a k . A ll b ird s  w e re  sa c rif ic e d  fo llo w in g  th e  ro u tin e  p ro c e d u re  o f  a  c o m m e rc ia l  p lan t 
an d  Pectoralis m a jo r  m . w a s  c o l le c te d  a n d  s to re d  a t  4  C  b e fo re  a n a ly s is . p H , c o lo r  a n d  d r ip  lo s s  m e a s u re m e n ts  an d  c o o k  lo s s  w e re  c a r r ie d  o u t 

a c c o rd in g  to  O liv o  e t  a l (1 ).
H is to lo g ic a l  s tu d ie s : L ig h t M ic ro s c o p e  a n d  E le c tro n  M ic ro s c o p e  s tu d ie s  w e re  p e r fo rm e d  as d e s c r ib e d  in  B is c o n tin i  e t  a l. (4 ).
S ta tis t ic a l  A n a ly s is : S ta tis t ic a l  a n a ly s e s  w e re  p e r fo rm e d  u s in g  S ta tis t ic a  so f tw a re  (O k la h o m a , U S A  1995). S tu d e n t t  te s t  w a s  u s e d  to  

d e te rm in e  le v e l o f  s ig n if ic a n c e  b e tw e e n  tw o  tre a tm e n ts , ie. U G  an d  T G . P e a rs o n  c o r re la tio n s  w e re  u se d  fo r  te s tin g  c o r re la tio n s  b e tw e e n  

v a riab les.

Results and discussion

Biochemical Determination
T a b le  1 sh o w s th e  e f fe c t  o f  w a te r  s p ra y  o n  th e  b re a s t  m e a t p H , co lo r , d r ip  lo ss  a n d  c o o k  lo ss . p H  v a lu e s  p re s e n te d  a  s ig n if ic a n tly  d if fe re n c e  

b e in g  sa m p le s  f ro m  T G  re la tiv e ly  h ig h e r  th a n  C G  (p < 0 .0 1 ) . F o r  c o lo r  m e a s u re m e n t, th e  re su lts  sh o w e d  lo w e r  L *  v a lu e s  fo r  T G  in  c o m p a r is o n  
to  U G  (p < 0 .0 1 )  a n d  lo w e r  v a lu e  o f  p H  fo r  U G  in  re la tio n  to  T G . T h e  a v e ra g e  w a s  L *  53 .11  (+ 1 .5 0 )  a n d  4 8 .7 8  (± 1 .7 2 )  fo r  U G  a n d  T G  
re sp ec tiv e ly , fo r  c o lo r  a n d  5 .8 5  (±  0 .0 8 )  a n d  6 .0 6  (±  0 .1 0 )  fo r  p H  m e a s u re m e n t, re sp e c tiv e ly . T h e s e  re s u lts  o f  p H  a n d  L *  v a lu e s  d e m o n s tra te d  
th a t th e  w a te r  sp ra y  t r e a tm e n t b e fo re  s la u g h te r in g  p ro m o te d  b io c h e m ic a l a n d  p h y s io lo g ic a l  e f fe c ts  d u r in g  th e  o n s e t  o f  r ig o r  m o rtis . I t  w as  
N oticed th a t th e re  w a s  a n  in v e rse  r e la tio n s h ip  b e tw e e n  L *  an d  p H  v a lu e s  ie. a t lo w e r  p H  h ig h e r  w a s  L *  v a lu e s , c h a ra c te r is t ic s  o f  P S E  m e a t as 
•t c an  b e  c o r ro b o ra te d  b y  th e  s ig n if ic a n t P e a r s o n  c o r re la tio n  c o e ff ic ie n ts  (p < 0 .0 5 ) , R = -0 .4 7  fo r  U G  a n d  R = -0 .7 2  fo r  T G . D rip  lo s s  w a s  3 .7 4 %  
f° r  U G  a n d  2 .2 4 % fo r  T G  w h e re a s  c o o k  lo s s  w a s  3 2 .0 1 %  fo r  U G  a n d  2 8 .0 4 %  fo r  T G  (T ab le  1). T h e  w a te r  s p ra y  te c h n iq u e  b e fo re  s la u g h te r in g  

in  fa c t k e p t  th e  a c tu a l  m e a t  w a te r  h o ld in g  cap ac ity .
L ig h t  m ic ro sc o p y : F ig  1A B  sh o w s  th e  T G  a n d  U G  s a m p le s , re sp ec tiv e ly . A  ty p ic a l  f lu id -f ille d  c h a n n e ls  a t th e  e n d o m y s ia l  a n d  p e ry m is ia l  

d e a t h s  is s e e n  fo r  T G  w h e re a s  U G  sa m p le s  p re s e n te d  an  e n la rg e m e n t sp a c e  a t  th e s e  tw o  sh e a th s . T h e re  is  lo s s  o f  w a te r  h o ld in g  c a p a c ity  th u s  
W ater m o v e s  f ro m  th e  m y o f ib r i l la r  to  in te r f ib r i lla r  c o m p a r tm e n ts  th e n  to  th e  e x tra c e llu la r  c o m p a r tm e n ts  a n d  f in a lly  d r ip  is  fo rm e d  o n  th e  m e a t 

su rface  g iv in g  th e  w a te ry  lo o k in g .
E le c tro n  m ic ro sc o p y . F ig  2 A  s h o w s  lo n g itu d in a l se c tio n  o f  T G  m u sc le  th a t is  c h a ra c te r iz e d  b y  a  r e g u la r  t is s u e  s tru c tu re . T h e  sa rc o m e rs  

are  o f  e q u a l le n g th  a n d  w id th . H o w ev e r, th e  f a in t  Z -b a n d s  in d ic a te  th a t  th e re  w e re  so m e  p ro te a s e  a c tiv it ie s  w ith in  th e  m u s c le  7 2 h  a f te r  c h ic k e n  
d ea th  ir re s p e c tiv e  o f  tre a tm e n ts . In  F ig  2 B , in  U G  sa m p le s  th e  ty p ic a l  d a rk  an d  l ig h t b a n d in g  p a tte rn  w a s  n o t e v id e n t an d  Z -b a n d s  a p p e a re d  
to  b e  m o re  p ro n o u n c e d . M y o s in  f i la m e n ts  p re d o m in a te  w ith in  th e  sa rc o m e r  e v en  to u c h in g  th e  Z -b a n d s  a n d  a c tin  f ila m e n ts  a re  s e ld o m  se en . 
O p en  sp a c e s  a re  a ls o  v is ib le  a n d  a  h y p e r  m u s c le  c o n tra c tio n  is  e v id e n t. O n e  o f  th e  m o s t  a f fe c te d  re g io n  is  a t  th e  t r ia d  w h e re  th e  sa rc o p la s m  
re ,ic u lu m  ta k e s  p a r t  a n d  is  th e  r e g io n  w h e re  C a 2+ a re  r e le a s e d  p ro m o tin g  th is  h y p e r  c o n tra c tio n . T h is  c o n tra c tio n  a ttra c ts  so m e  o f  th e  sa rc o m e r  

c° n ip o n e n ts  to w a rd s  th e  Z -b a n d s  m a k in g  th e m  to  b e  c o m p a ra tiv e ly  v e ry  d e n se .

Uonclusions
W a te r  sh o w e r  sp ra y  ju s t  b e fo re  b ird s  s la u g h te r in g  p re v e n ts  c h ic k e n  P S E  m e a t  d e v e lo p m e n t a s  d e te rm in e d  b io c h e m ic a lly  an d  

ub ra s tru c tu ra lly .
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T ab le  1 -  p H , c o lo r  (L * ), d r ip  a n d  c o o k  lo s s  o f  Pectoralis m a jo r  m . P S E  (U G ) an d  n o n -P S E  (T G )

U G  (n = 6 U ) T G  (n= 608)

p H 5 .8 5 b ±  0 .0 8 6 .0 6 a ±  0 .1 0

L * 53.1  l a ±  1 .50 4 8 .7 8 b ±  1 .72

D rip
(n= 29)

loss (% ) 3 .7 4 a ±  1 .70 2 .2 4 b ±  0 .4 0

Cook
(n=25)

loss (% ) 3 2 .0 1 a ±  1 .49 2 8 .0 4 b ±  1 .09

Mean within each line with different superscript is significantly different (p 0.01)

F ig  1. P h o to m ic ro g ra p h  o f  P ectora lis m a jo r  m . C ro s s  se c tio n s  o f  T re a te d  g ro u p  (A ) a n d  U n tre a te d  g ro u p  (B ). P  -  p e r im y s iu m , E  
e n d o m y s iu m . N o te  in  I B  th e  s h r in k in g  o f  m u s c le  c e lls  a s  w e ll a s  a n  in c re a se  o f  e n d o m y s iu m  sp a c e s . M a g n if ic a tio n : 1 3 1 .2 5  x

F ig  2 . E le c tro n  m ic ro g ra p h  o f  P ectora lis m a jo r  m . f ro m  (A )  T re a te d  g ro u p  a n d  (B )  U n tre a te d  g ro u p . N o te  in  (B )  a  
d is o rg a n iz a tio n  o f  A  a n d  I  b a n d s . T h e  M -b a n d s  d is a p p e a re d  a n d  a  h y p e r  c o n tra c tio n  is  e v id e n t. M a g n if ic a tio n : 23  0 0 0  x
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