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EVALUATION OF SPRAY-CHILLING SYSTEM ON MASS LOSS AND SURFACE BACTERIOLOGY
OF BEEF CARCASSES.
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Background
T h e  a v e ra g e  o f  w e ig h t  lo s s  d u e  to  e v a p o ra tio n  in  c o n v e n tio n a l a ir  c h il l in g , c a n  b e  a b o v e  2 %  fo r  c a rc a s se s  o f  2 1 0  K g  w ith  a  m e d iu m  

c o v e r in g  fa t  (K e re n s  a n d  V isse r , 19 7 8 ). T h e  sp ra y in g  o f  c a rc a s se s  in  in d u s tr ia l  p la n ts , d u r in g  th e  c o n v e n tio n a l a ir  c h il l in g  p ro c e ss , h a s  th e  la rg e r  
p u rp o se  o f  d e c re a s in g  w e ig h t lo ss . A c c o rd in g  to  A lle n  et al. (1 9 8 7 )  a n d  J o n e s  et al. (1 9 8 8 )  th e  c a rc a s s e s  sp ra y in g  d u r in g  th e  c o n v e n tio n a l a ir  
c h illin g  re d u c e s  th e  w e ig h t  lo s s  d u e  to  th e  e v a p o ra tio n  p ro c e s s  in  0 ,5  to  1 ,5%  d u r in g  th e  f irs t 2 4  h o u rs  p o s t-m o r te m . In  a g re e m e n t to  J o n e s  and  
R o b e rts o n  (1 9 8 8 )  th e  sp ra y in g  o r  th e  w a te r  a p p lic a tio n  o v e r  th e  b e e f  c a rc a s s e s  in  in te rm itte n t p e r io d s , w a s  a d o p te d  b y  m o s t  o f  N o r th  A m e r ic a  
a b a tto ir  p la n ts , w ith  th e  p u rp o s e  o f  r e d u c in g  w e ig h t lo s s  d u r in g  th e  p e r io d  o f  c h illin g . W ith o u t c o m m ittin g  le g a l a s p e c ts , th e  sp ra y in g  d u r in g  
th e  c h il l in g  w as a d o p te d  in  198 7  b y  th e  m a jo r  p a r t  o f  b o v in e  a b a tto ir  p la n ts  in  th e  U n ite d  S ta te s , in  o rd e r  to  re d u c e  c a rc a s s e s  w e ig h t  lo s s  d u e  
to  h ig h  a ir  v e lo c ity , a d o p te d  in  th e  c o n v e n tio n a l a ir  c h il l in g  p ro c e ss  (S try d o m  a n d  B u y s , 1995). T h e  D ire c tiv e  6 3 3 0 .1 , o f  F S IS  -  F o o d  S a fe ty  
an d  In s p e c tio n  S e rv ic e  n o rm a liz e  th e  p ro c e s s  o f  s p ra y in g  b e e f  c a rc a s se s  (F S JS , 1993). In  re la tio n  to  th e  b a c te r io lo g ic a l  q u a li ty  o f  sp ra y -c h il le d  
c a rc a sse s , G re e r  a n d  D ilts  (1 9 8 8 )  in fo rm e d  th a t  in  s o m e  c irc u m s ta n c e s  th e  sp ra y -c h il l in g  l ig h tly  r e d u c e d  th e  b a c te r ia l  co u n t. G re e r  a n d  Jo n e s
(1 9 9 7 ) v e r ify in g  th e  q u a li ty  a n d  th e  b a c te r io lo g ic a l  c o n s e q u e n c e s  o f  th e  sp ra y -c h il l in g  o n  th e  b e e f  c a rc a s se s , a f f irm e d  th a t, e x c e p t fo r  th e  co lo r, 

th e  p ro c e s s  d id  n o t a f fe c t  th e  m e a t q u a lity , th a t  la s te d  f ro m  4  to  16 h o u rs .

Objectives
T h e  p re s e n t  a s sa y  in te n d e d  to  v e r ify  th e  e f fe c t  o f  th e  c o n v e n tio n a l a i r  c h il l in g  s y s te m  a s s o c ia te d  to  th e  sp ra y -c h il l in g  o n  th e  w e ig h t lo s s  

a nd in  th e  b a c te r io lo g ic a l  q u a li ty  o f  b e e f  c a rc a s se s .

Methods
T h e  e x p e r im e n t w as  d e v e lo p e d  b y  th e  F o o d  R e s e a rc h  C e n te r  -  F R C  - o f  th e  V e te r in a ry  S c h o o l o f  G o ia s  F e d e ra l  U n iv e rs ity , in  tw o  d if fe re n t 

u n its  o f  b o v in e  a b a t to ir  p la n ts  lo c a te d  in  G o ia n ia  c ity . D u r in g  th e  p e r io d  f ro m  M a rc h  to  A p ril 2 0 0 0 , th e  e x p e r im e n t to o k  p la c e  in  th e  u n it  A , an d , 
f ro m  M a rc h  to  A p ril 2 0 0 1 , in  u n it  B . T h e  s y s te m  sp ra y e d  w a te r  p re v io u s ly  c h il le d  to  a  m a x im u m  te m p e ra tu re  o f  + 2  °C  o n  th e  c a rc a s s e s  s id e s , in  
an in te rm itte n t w ay , c o m m a n d e d  b y  a  c o n tro lle d  lo g ic a l  p ro g ra m , in  c y c le s  o f  9 0  se c o n d s , in  in te rv a ls  o f  3 0  m in u te s , f o r  4  h o u rs , w ith  c o u n tin g  
o f  t im e  s ta r te d  w h e n  th e  c h i l l in g  ro o m  w a s  c lo s e d . T h e  c h il l in g  ro o m  te m p e ra tu re  w e re  se t  to  0 °C  ±  1°C, fo r  2 4  h o u rs , b o th  in  c o n tro l  and  
tre a tm e n t g ro u p s . C a rc a s s e s  w e re  ra n d o m ly  s a m p le d , b e in g  61 s id e -c a rc a s se s  fo r  th e  tre a tm e n t g ro u p  a n d  61 fo r  c o n tro l  g ro u p  in  u n it  A , a n d  7 2  
fo r  e ach  g ro u p  in  u n it  B . T h e  c a rc a s s e s  w e re  s u b m itte d  to  sa m p lin g  in  a lte rn a te  d a y s , b e in g  10 o f  e a c h  g ro u p  p e r  day . T h e  c a rc a s s  s id e s  w e re  
W eigh ted  b e fo re  a n d  a f te r  th e  p ro c e s s  o f  c h il l in g . S a m p le s  fo r  b a c te r io lo g ic a l  a n a ly s e s  w e re  o b ta in e d  b y  th e  s m e a r  su rfa c e  sw a b  te c h n iq u e , 
Using m e ta ll ic  c a s t  o f  100  c m 2, a p p lie d  in  th re e  d if fe r e n t  p o in ts  a t th e  c a rc a s s  s id e , o u ts id e  ro u n d , lo in , a n d  sh o u ld e r , in  u n it  A  an d , in  o n ly  o n e  
P o in t o f  th e  c a rc a s s  s id e , o u ts id e  ro u n d , in  u n i tB .  In  u n i t  A , th e  th re e  p o in ts  c o n s titu te d  an  o n ly  sa m p le . T h e  sw a b s  e m p lo y e d  in  th e  c o lle c tio n  o f  
sam p le s  f o r  th e  s m e a r  su rfa c e  te c h n iq u e  w e re  p la c e d  in  tu b e s  c o n ta in in g  5 m L  o f  p e p to n e  w a te r  0 ,1  % , a n d  le d  to  th e  la b o ra to ry  o f  m ic ro b io lo g y  
° f  F R C . T h e  fo llo w in g  a n a ly s e s  w e re  re a liz e d : C o u n t  o f  a e ro b ic  p s y c h ro tro p h ic  m ic ro o rg a n is m s , D e te rm in a tio n  o f  th e  M o s t P ro b a b le  N u m b e r  
(M P N ) o f  f e c a l c o lifo rm s  a n d  S ta n d a rd  P la te  C o u n t o f  a e ro b ic  m e s o p h ilic  m ic ro o rg a n is m s  (S P C ). T h e  S P C  w as  d o n e  in  14 sa m p le s  f ro m  u n it 
A , a n d  in  a ll  s a m p le s  f ro m  u n it  B . A ll th e  b a c te r io lo g ic a l  a n a ly s e s  w e re  b a s e d  o n  m e th o d o lo g y  d e s c r ib e d  in  “ M e th o d s  o f  M ic ro b io lo g ic a l  
A n a ly s is  fo r  F o o d ” (B ra s il ,  199 9 ). A ll th e  sp ra y in g  w a te r  q u a lity , a s  te m p e ra tu re , p H , c h lo r in e  d o s a g e  an d  m ic ro b io lo g y , w e re  m o n ito re d  to  
'n s u re  th e  v e ra c ity  o f  th e  re su lts . T h e  a v e ra g e  v a lu e s  a n d  s ta n d a rd  e r ro r  w e re  c a lc u la te d  fo r  th e  s tu d ie d  v a r ia b le s . In  th e  c o m p a r is o n  o f  th e  
ave ra g e s , i t  w as  u se d  th e  S tu d e n t’s t  te s t, a n d  f o r  so m e  v a r ia b le s , th e  lo g a r ith m ic  tra n s fo rm a tio n  o f  th e  o r ig in a l  d a ta  to o k  p lace .

Results and Discussion
T h e  a v e ra g e  w e ig h t  v a lu e s  o f  h o t a n d  c h i l le d  c a rc a s s  f ro m  th e  c o n tro l  an d  tre a tm e n t  g ro u p s , a s  w e ll a s  its  d if fe re n c e s  o r  w e ig h t lo s s , a re  in  

T ab le  1. T h e  e v a p o ra tio n  w e ig h t lo s s  v e r ifie d  in  th e  c o n tro l  g ro u p  o f  u n its  A  a n d  B , 1,3 9  an d  1 ,5 4 % , re sp e c tiv e ly , is  b e lo w  th e  d e s c r ib e d  v a lu e s  
b y K e ren s  a n d  V is s e r  (1 9 7 8 ), th a t  m e n tio n e d  w e ig h t  lo s s  a b o v e  2 ,0 % . H o w ev e r, th e s e  v a lu e s  a re  in s id e  th e  lim its  f ro m  0 ,7 5  to  2 ,0 % , p o in te d  fo r  
K as tn e r  (1 9 8 1 )  fo r  b e e f  c a rc a s s e s  c h i l le d  b y  th e  c o n v e n tio n a l a ir  sy s te m . I t  is  o b se rv e d  in  T a b le  1 th a t  th e  a v e ra g e  v a lu e s  o f  w e ig h t lo s s  in  th e  
trea tm e n t g ro u p  w e re  lo w e r  to  th e  o n e s  v e r if ie d  in  th e  c o n tro l  g ro u p , in  b o th  u n its . T h e  d if fe re n c e  o b s e rv e d  in  th e  w e ig h t lo ss  a m o n g  th e  u n its  
A  a nd  B , in  th e  c h il le d  c a rc a s s e s , 0 ,3 9  a n d  0 ,9 6 % , re sp e c tiv e ly , c a n  b e  re la te d  to  th e  fa t c o v e r in g  th e  c a rc a s se s , b e s id e s  th e  c h a ra c te r is t ic s  o f  
re la tiv e  a ir  h u m id ity  a n d  a ir  v e lo c ity  in  th e  c h il l in g  ro o m  o f  e a c h  u n it. I t  is v e rified , in  T a b le  1, th e  e x is te n c e  o f  h ig h ly  s ig n if ic a n t d if fe re n c e  (p  
^  0 .0 0 1 )  b e tw e e n  th e  w e ig h t  lo s s  o f  th e  c o n tro l  a n d  tre a tm e n t  g ro u p , in  b o th  u n its . T h e  e v a p o ra tio n  w e ig h t lo s s  v e r ifie d  in  th e  tre a tm e n t  g ro u p  
o f  u n it B , 0 ,9 6 % , is  in  a g re e m e n t  w ith  in fo rm a tio n  o f  A lle n  e ta l .  (1 9 8 7 )  a n d  Jo n e s  et al. (1 9 8 8 ), w h ic h  in fo rm e d  th a t  sp ra y -c h il l in g  re d u c e s  th e  
Carc a s se s  w e ig h t  lo s s  d u e  to  e v a p o ra tio n  p ro c e s s  in  0 ,5  to  1 ,5%  in  th e  firs t 2 4  h o u rs . T h e  a v e ra g e  v a lu e s  o f  w e ig h t lo s s  in  th e  t r e a tm e n t g ro u p , 
ln b o th  u n its , a ls o  a re  s im ila r  to  re s u lts  fo u n d s  b y  G re e r  e t al. (1 9 9 0 ), w h ic h  re p o rte d  a  s ig n if ic a n tly  r e d u c tio n  o n  m a s s  lo ss  (p < 0 ,0 0 1 )  f ro m  
T 3 3%  to  0 ,2 8 %  w h e n  th e  s p ra y in g  w a s  a s s o c ia te d  to  c o n v e n tio n a l a ir  c h illin g . T h is  m e a n s  th a t  th e  p ro c e ss  o f  s p ra y -c h il l in g  b e e f  c a rc a s s e s  c a n  

e c o n s id e re d  a d v is a b le  in  e c o n o m ic a l te rm s . M a k in g  a  p ro je c tio n  f o r  u n it A , th a t  h a d  w e ig h t lo s s  r e d u c e d  f ro m  1 ,39  to  0 ,3 9 % , c o n s id e r in g  th e  
^ U g h t e r  o f  6 0 0  a n im a ls /d a y , w ith  a v e ra g e  w e ig h t  o f  125 k g /h o t c a rc a s s  s id e , it p ro b a b ly  w o u ld  s to p  lo s in g  a b o u t 1 .500  k g /d ay . I t  is  k n o w n  th a t 
he co n v e n tio n a l c h i l l in g  p ro c e s s  a s s o c ia te  to  s p ra y in g  o f  c o ld  w a te r  o n  th e  c a rc a s se s  s id e s , p re se n ts  a d v a n ta g e s  n o t o n ly  to  th e  d e c re a s e  o f  th e  

'Vei8 h t lo ss , b u t a ls o  in  th e  in c re a s e  o f  v e lo c ity  o f  te m p e ra tu re  d e c re a s e  o f  th e  c a rc a s se s  s id e s , w h a t c o n tr ib u te s  in  so m e  c o n d itio n s  to  re d u c e  
8 r° w th  an d , c o n s e q u e n tly  th e  b a c te r ia l  c o u n t  (G re e r  a n d  D ilts , 19 8 8 ). T h e  su rfa c e  b a c te r io lo g ic a l  re s u lts  f ro m  th e  c a rc a s s e s  a re  in  T a b le  2 . I t  is  
^erified  th a t in  u n it A , th e  a v e ra g e  v a lu e s  o f  th e  S P C  a n d  c o u n ts  o f  p s y c h ro tro p h ic  m ic ro o rg a n is m s , a s  w e ll a s  th e  d e te rm in a tio n  o f  th e  M P N  o f  
®Cal c<4 ifo rm .s , in  sw a b s  o f  th e  c a rc a s s e s  s id e s , d id  n o t d if fe r  to  e a c h  o th e r  in  a  s ig n if ic a n t w ay  (p  >  0 ,0 5 ) . T h e s e  re s u lts  fin d  b a c k -u p  in  G re e r  
nd  J ° n e s  (1 9 9 7 )  th a t, s tu d y in g  th e  b a c te r io lo g ic a l  q u a li ty  o f  sp ra y e d  b e e f  c a rc a s se s , a ffirm ed  th a t  it w a s  n o t a f fe c te d  b y  th e  p ro c e ss  f ro m  4  to
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16 h o u rs . In  u n it B , th e  a v e ra g e  v a lu e s  o f  S P C  a n d  p s y c h ro tro p h ic  c o u n ts , f ro m  sw a b s  o f  c a rc a s se s  s id e s , p re s e n te d  a  s ig n if ic a n t d if fe re n c e  to 
e a c h  o th e r  (p  <  0 ,0 5 ) , sh o w in g  a  h ig h  d e c re a s e  in  th e  a v e ra g e  v a lu e s  o f  th e  tre a tm e n t g ro u p . T h e  a v e ra g e  v a lu e s  o f  d e te rm in a tio n  o f  N M P  o f  
fe c a l c o lifo rm s , in  b o th  g ro u p s , d id  n o t  sh o w  a  s ig n if ic a n t d if fe re n c e  to  e a c h  o ther. T h e  a v e ra g e  v a lu e s  v e r ifie d  in  u n its  A  a n d  B , fo r  th e  th ree  
v a r ia b le s , c a n  b e  c o n s id e re d  low , a n d  sh o w  th e  g o o d  h y g ie n e  c o n d itio n s  th a t  p re v a ile d  in  th e  m o m e n t o f  th e  s la u g h te r. F ro m  th e  a n a ly s is  o f  T ab le  
2 , i t  c a n  b e  in fe rre d  th a t  th e  c o n v e n tio n a l p r o c e s s  o f  c h il l in g  a s so c ia te d  to  th e  sp ra y in g  o f  th e  c a rc a s se s , a n d  th e  g o o d  c o n d itio n s  o f  h y g ie n e  o f  
th e  e s ta b lis h m e n ts  b e fo re , d u r in g  a n d  a f te r  th e  s la u g h te r  c o n tr ib u te d  to  o b ta in  c o u n ts  an d  d e te rm in a tio n s  o f  in d ic a tiv e  m ic ro o rg a n is m s  th a t can  
b e  c o n s id e re d  low . I t  is  n o tic e d  th a t  th e  s p ra y in g  p ro c e s s  d id  n o t c o m m it th e  b a c te r io lo g ic a l  q u a li ty  o f  th e  m e a t, p ro v id in g  th e  o p p o s ite , b e tte r  
q u a lity  th a n  in  th e  c a rc a s s e s  th a t  w e re  n o t sp ra y e d . S u c h  f a c t  c a n  b e  m a in ly  re la te d  to  th e  e f fe c ts  o f  th e  su p e rf ic ia l w a s h , a n d  to  th e  w a te r  qua lity . 
H o w ev e r, th e  im p o rta n c e  o f  th e  c o n tin u o u s  m o n ito r in g  o f  th e  sy s te m  m u s t b e  e m p h a s iz e d , c o n s id e r in g  th a t  e a c h  a b a t to ir  u n it  p o s s e s s e s  its  o w n  
c h a ra c te rs  re la te d  to  h y g ie n e , c rew , p h y s ic a l  s tru c tu re  a n d  e q u ip m e n ts . T h e  A m e r ic a n  d ire c tiv e  a n d  a ls o  th e  C a n a d ia n  e s ta b lis h  sa m p lin g  p lan s , 
lo o k in g  fo r  th e  c o n tro l  o f  th e  p ro c e s s  in  th e  p a r t  o f  th e  S e rv ic e  o f  In sp e c tio n .

Conclusions
W e c a n  c o n c lu d e  th a t  th e re  a re  r e m a rk a b le  d if fe re n c e s  in  th e  a v e ra g e  r e d u c tio n  o f  w e ig h t  lo s s , in d ic a tin g  p o te n tia lly  e c o n o m ic  a d v a n ta g e s  

o f  th e  c o n v e n tio n a l p ro c e s s  o f  c h il l in g  a s s o c ia te d  to  s p ra y in g . T h e  c o n v e n tio n a l p ro c e ss  o f  c h il l in g  a s s o c ia te d  to  sp ra y in g  b e e f  c a rc a s s  d id  n o t 
c h a n g e  th e  p h y s ic o -c h e m ic a l q u a li ty  a n d  p ro v id e d  a  re d u c t io n  o f  c o u n ts  a n d  d e te rm in a tio n s  o f  b a c te r io lo g ic a l  in d ic a to rs  o f  m e a t.
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T a b le  1: A v e rag e  v a lu e s  o f  w e ig h t  a n d  o f  its  d if fe re n c e s  o b ta in e d  f o r  h o t a n d  c h il le d  c a rc a s s e s  f ro m  th e  c o n tro l  a n d  tre a tm e n t  g ro u p s , in  
th e  u n its  A  an d  B

Control Group Treatm ent Group

Unit
H C 1

Difference
HC CC

Difference
CC

kg % Kg %

A - Average values 125,92 124,17 1,75a 1,39 125,00 124,51 0,49b 0,39

B - Average values 121,90 120,01 1,88a 1,54 121,34 120,17 1,17b 0,96

1 HC: Hot Carcass
2 CC: Chilled Carcass
"'Values followed by different letters In the line, in the same unit, differ to each other significantly (Student’s t Tests, p < 0,001).

T ab le  2: D is tr ib u tio n  o f  th e  a v e ra g e  v a lu e s  o f  S P C , p s y c h ro tro p h ic  c o u n ts  a n d  M P N  o f  fe c a l c o lifo rm s , f ro m  sw a b s  o f  c a rc a s s  s id e s
o f  u n its  A  a n d  B .

U n it A U n it  B

V ariab les P a ra m e te rs C o n tro l T re a tm e n t C o n tro l T re a tm e n t

C Q 1 C R 2 C Q C R C Q C R C Q C R

S P C  (C F U /c m 2)
A v e ra g e 8 ,7 5 17 ,36 '1 19 ,40 22,48* 9 ,9 9 116,19* 2 2 ,6 0 1 6 ,2 3 b

S ta n d a rd  e r ro r 5 ,0 2 8 ,1 2 7 ,6 3 14,12 1,14 82 ,91 8 ,15 4 ,1 3

P s y c h ro tro p h ic  (C F U / A v e rag e 7 ,7 9 9,23* 2 ,1 5 5,09* 7 7 ,3 4 2 1 .4 6 0 ,6 7 “ 3 ,6 3 2 1 ,9 9 b

c m 2) S ta n d a rd  e r ro r 4 ,0 9 4 ,7 2 0 ,6 8 1,46 7 5 ,6 9 2 1 .4 2 8 ,1 2 1,28 15,71

N M P  o f  fe c a l A v e ra g e 3 ,0 3 3,00* 3 ,0 2 3,00* 0 ,4 5 0 ,3 6 a 0 ,3 3 0,31*

c o lifo rm s  (g e rm s /c m 2) S ta n d a rd  e r ro r 0 ,0 2 0 ,0 0 0 ,0 2 0 ,0 0 0 ,1 3 0 ,0 6 0 ,0 2 0 ,01

1 HC: Hot Carcass
2 CC: Chilled Carcass
" Average followed by same letter in the line, in the same unit, don’t differ to each other significantly (Student’s t Test, p>0,05).
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