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Background
T h e  c o a ts  o f  s la u g h te re d  r u m in a n ts  a re  th e  m o s t s ig n if ic a n t so u rc e  o f  c o n ta m in a tio n  fo r  th e  re s u lta n t c a rc a s s  a n d  th e  s la u g h te rh a ll  

en v iro n m e n t, b o th  w ith  fo o d b o rn e  p a th o g e n s  a n d  w ith  sp o ila g e  o rg a n ism s  (2 , 3 , 4 ) . M in im is in g  th e  tr a n s fe r  o f  m ic ro b ia l  h a z a rd s  f ro m  an im a l 
c o a ts  o n to  m e a t is  a  c r i t ic a l  c o n tro l  p o in t  in  an y  H A C C P -b a s e d  s y s te m  in  a b a tto irs . C u rre n tly , in  th e  E U , th is  is  a c h ie v e d  m a in ly  th ro u g h  tw o  
co n tro l m e a s u re s , n a m e ly  th e  a s s e s s m e n t  o f  th e  v isu a l c le a n lin e s s  o f  a n im a ls  p r io r  to  s la u g h te r  a n d  g o o d  h y g ie n e  p ra c tic e s  d u r in g  th e  s k in n in g  
° f  th e  s la u g h te re d  a n im a ls . H o w ev e r, th e  tw o  m e a s u re s  c a n n o t  e lim in a te  th e  r isk s  o f  c a rc a s s  c o n ta m in a tio n . In  so m e  c o u n tr ie s , a d d itio n a l 
in te rv e n tio n s  a re  b a s e d  o n  c a rc a s s  (m e a t)  d e c o n ta m in a tio n  a t  th e  e n d  o f  s la u g h te r- lin e , w h ic h  is n o t w id e ly  a c c e p te d  in  th e  E U . A lte rn a tiv e ly , 
as a  m o re  p ro a c tiv e /p re v e n ta tiv e  a p p ro a c h , th e  r e d u c tio n  o f  m ic ro b ia l lo a d s  o n  h id e s , p o s t- s la u g h te r  b u t p re -s k in n in g , v ia  d e c o n ta m in a tio n  
tre a tm e n ts  c a n  b e  c o n s id e re d  ( 1 ,5 ,  8 ).

Objectives
In  th e  p re s e n t  s tu d y , th e  p o te n tia l  o f  v a r io u s  p re -s k in n in g  d e c o n ta m in a tio n  tre a tm e n ts  in  r e d u c in g  m ic ro b ia l  lo a d s  o n  h id e  o f  s la u g h te re d  

ca ttle  w a s  a s se s se d .

Methods
T h e  h id e s  u se d  in  e a c h  o f  th e  e x p e r im e n ts  w e re  so u rc e d  f ro m  o n e  la rg e  p ro c e s s in g  p la n t  in  th e  S o u th  W est o f  E n g la n d , p ro c e s s in g  3 5 0  

ca ttle  p e r  day , a n d  a ll  w e re  c a te g o r is e d  a s  c a te g o ry  2  c le a n  liv e s to c k , b a s e d  o n  th e  M e a t H y g ie n e  S e rv ic e  C le a n  L iv e s to c k  P o lic y  (U K ) sc o rin g  
sy s tem . T h is  c a te g o ry  is d e f in e d  a s  d ry  o r  d a m p , w ith  l ig h t c o n ta m in a tio n  o f  d ir t  o r  fa e c e s , a n d  sm a ll a m o u n ts  o f  lo o se ly  a d h e re n t s tra w  o r  
b e d d in g . T h e  h id e s  w e re  m ic ro b io lo g ic a lly  s a m p le d  (1 0 0  c m 2 p e r  s a m p le )  u s in g  a  sp o n g e  sw a b s  a s  d e s c r ib e d  p re v io u s ly  (7 ). F o r  e a c h  h id e  
d e c o n ta m in a tin g  tre a tm e n t, 3 0  sa m p le s  w e re  ta k e n  b e fo re  an d  3 0  sa m p le s  a f te r  th e  tre a tm e n t, to  d e te rm in e  a v e ra g e  r e d u c tio n  o f  T o ta l V iab le  
C o u n t o f  b a c te r ia  (T V C ; P e tr if i lm ™  A e ro b ic  P la te  C o u n t, in c u b a te d  fo r  4 8  h o u rs  a t 3 0 °C )  e x p re s s e d  a s  lo g 10 c fu /c m 2. “ B e fo re  tre a tm e n t” 
sa m p le s  w e re  ta k e n  f ro m  th e  s i te  im m e d ia te ly  a d ja c e n t  to  t r e a te d  s ite  o n  h id e , a n d  “ a f te r  t re a tm e n t”  sa m p le s  w e re  ta k e n  e x a c tly  f ro m  th e  tre a te d  
sd e . F o llo w in g  te n  h id e  t r e a tm e n ts  w e re  ev a lu a te d :

1. W a s h in g  fo r  te n  s e c o n d s  u s in g  a  w e t-a n d  d ry  v a c u u m  c le a n e r  su p p lie d  w ith  w a te r  a t  5 0 °C ;
2 . W a sh in g  fo r  te n  se c o n d s  u s in g  a  w e t-a n d  d ry  v a c u u m  c le a n e r  su p p lie d  w ith  w a te r  a t  5 0 ° C  fo llo w e d  b y  a  10 m in u te  d ry in g  in  a ir;
3. W a sh in g  fo r  te n  s e c o n d s  u s in g  a  w e t- a n d  d ry  v a c u u m  c le a n e r  s u p p lie d  w ith  w a te r  a t 5 0 ° C  c o n ta in in g  a  5 %  so lu tio n  o f  F o rm u la  9 6 3 B

(G ib so n  C h e m ic a ls ;  a  fo o d -s a fe  d e te rg e n t  c o n ta in in g  so d iu m  h y d ro x id e , a n io n ic  s u r fa c ta n t an d  a m p h o te r ic  su rfa c ta n t) ;
4 . W a s h in g  fo r  te n  se c o n d s  u s in g  a  w e t-a n d  d ry  v a c u u m  c le a n e r  s u p p lie d  w ith  w a te r  a t  5 0 °C  c o n ta in in g  a  5 %  so lu tio n  o f  F o rm u la  9 6 3 B  

(G ib so n  C h e m ic a ls ;  a  f o o d -s a fe  d e te rg e n t  c o n ta in in g  so d iu m  h y d ro x id e , a n io n ic  s u r fa c ta n t a n d  a m p h o te r ic  su rfa c ta n t)  fo llo w e d  b y  a 

10  m in u te  d ry in g  in  a ir ;
5 . W a s h in g  fo r  te n  se c o n d s  u s in g  a  w e t-a n d  d ry  v a c u u m  c le a n e r  su p p lie d  w ith  w a te r  a t  5 0 ° C  c o n ta in in g  an  a p p ro v e d  h y d ro g e n  p e ro x id e / 

p e ra c e tic  a c id -b a s e d  d is in fe c ta n t  (H e n k e l E c o la b ; 3 %  so lu tio n  o f  P 3 -to p a c tiv e  D E S );
6 . W a sh in g  fo r  te n  se c o n d s  u s in g  a  w e t-a n d  d ry  v a c u u m  c le a n e r  su p p lie d  w ith  w a te r  a t  5 0 °C  c o n ta in in g  an  a p p ro v e d  h y d ro g e n  p e ro x id e / 

p e ra c e tic  a c id -b a s e d  d is in fe c ta n t (H e n k e l E c o la b ; 3 %  so lu tio n  o f  P 3 - to p a c tiv e  D E S )  fo llo w e d  b y  a  10 m in u te  d ry in g  in  a ir ;
7. W a sh in g  fo r  te n  se c o n d s  u s in g  a  w e t-a n d  d ry  v a c u u m  c le a n e r  s u p p lie d  w ith  w a te r  a t  5 0 ° C  c o n ta in in g  a  q u a te rn a ry  a m m o n iu m  

s a n itiz e r  fo r  th e  fo o d  in d u s try  (H e n k e l E c o la b ; 10%  so lu tio n  o f  B e ta n e  P lu s) ;
8 . W a s h in g  fo r  te n  se c o n d s  u s in g  a  w e t- a n d  d ry  v a c u u m  c le a n e r  su p p lie d  w ith  w a te r  a t 5 0 °C  c o n ta in in g  a  q u a te rn a ry  a m m o n iu m  

s a n itiz e r  f o r  th e  fo o d  in d u s try  (H e n k e l E c o la b ; 10%  so lu tio n  o f  B e ta n e  P lu s )  fo llo w e d  b y  a  10 m in u te  d ry in g  in  a ir;
9 . C lip p in g  o f  h a i r  u s in g  a  ro ta ry  c a t t le  c lip p e r ;
10. C lip p in g  o f  h a ir  fo llo w e d  b y  a  te n -s e c o n d  s in g e  o f  th e  sa m e  s ite  u s in g  a  h a n d -h e ld  b lo w -to rc h .

T h e  re s u lts  w e re  e n te re d  in to  M IN IT A B  so f tw a re  a n d  a n a ly s e d  u s in g  o n e -w a y  u n s ta c k e d  A n a ly s is  o f  V a rian ce  (A N O V A ).

Results and Discussion
T h e  re s u lts  a re  s u m m a r is e d  in  T a b le  1 .
S o m e  tr e a tm e n ts  d id  n o t re s u lt  in  a  s ig n if ic a n t c h a n g e  in  T V C  o n  h id e , i.e . w a s h in g  w ith  w a rm  w a te r  a lo n e  o r  w a rm  w a te r  c o n ta in in g  a

5% so lu tio n  o f  f o rm u la  9 6 3 B  d e te rg e n t, a l th o u g h  s u b s e q u e n t 1 0 -m in  d ry in g  y ie ld e d  c e r ta in  m ic ro b ia l  r e d u c tio n  (< 0 .5  lo g 10 c fu /c m 2). C l ip p in g
®Ven c a u s e d  a  s l ig h t in c re a s e  in  T V C , p ro b a b ly  d u e  to  re le a s in g  o f  d u s t  f ro m  th e  h a ir  th a t  c o n ta m in a te d  th e  c lip p e d  s ite  o n  h id e . O n  th e  o th e r
hand.
3%

th e  tre a tm e n ts  th a t  s ig n if ic a n tly  r e d u c e d  m ic ro b ia l  le v e ls  o n  h id e  w e re  w a s h in g  w ith  w a rm  w a te r  c o n ta in in g  a  d is in fe c ta n t /s a n i tiz e r  i.e .
so lu tio n  o f  P 3 - to p a c tiv e  D E S  (a ro u n d  1 l o g ,0 c fu /c m 2), o r  10%  so lu tio n  o f  B e ta n e  P lu s  ( ju s t  u n d e r  2  lo g 10 c fu /c m 2), a s  w e ll a s  th e  s in g e in g

° f  clipped cattle hides (just above 2 log10 cfu/cm2). Obviously, the singeing treatment produced the greatest decrease in hide TVC found in this 
study, if  a true corre]ation between the microbial load of hides and the microbial load of the resultant carcass exists (6), a reduction in hide load 

ar°und 2 log|0 cfu/cm2 could result in a similar reduction in the carcass load. 
d Present methods of carcass decontamination give a reduction usually ranging between 2 and 3 logI0 cfu/cm2, suggesting that hide 

contamination offers at least comparable performance with carcass decontamination. However, potentially, if the two are used simultaneously, 
the effects are additive, the reduction on the carcass microbial load could be as much as 4-5 logl0 cfu/cm2. This level of reduction is at 

jQesent unachievable using carcass decontamination alone. In addition, hide decontamination, has a potential to reduce the overall microbial 
i ads introduced into slaughter line on slaughtered animals -  i.e. from the point of skinning and further. Other benefits include potential 
lm r° Vernent l^e microbiological status of the air, environmental surfaces, staff, equipment and tools at least at the beginning of slaughter 

e- Further advantages of hide decontamination approach include the fact that, for carcass decontamination, available chemicals (or their
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c o n c e n tra tio n s )  a re  l im ite d  by  th e  c h e m ic a l m e a t sa fe ty -  a n d /o r  m e a t se n so ry  q u a li t ie s - re la te d  im p lic a tio n s , w h e re a s  w ith  h id e  d e c o n ta m in a tio n  

th is  is n o t a  p ro b le m  a s  th e  h id e  is  a n  in e d ib le  b y -p ro d u c t.
In  th is  s tu d y , n o  a t te m p t  w a s  m a d e  to  a s s e s s  th e  e f fe c ts  o f  th e  tre a tm e n ts  o n  th e  h id e  its e lf . I t  is  p o s s ib le  th a t  th e  a p p lic a tio n  o f  h a rsh  

c h e m ic a l o r  h e a t  tre a tm e n ts  to  th e  su r fa c e  o f  th e  h id e  m a y  d e n a tu re  th e  c o lla g e n  o f  th e  d e rm is , a n d  th u s  d e v a lu e  th e  h id e  f o r  th e  le a th e r  in d u stry . 
H o w ev e r, i f  th e  tre a tm e n ts  w e re  a p p lie d  s o le ly  a lo n g  th e  m a jo r  in c is io n  l in e s  o f  th e  sk in n in g  p ro c e ss , an y  h id e  d a m a g e  w o u ld  b e  lim ite d  to  the  
e d g e s  o f  th e  h id e , a re a s  th a t  a re  o f te n  re m o v e d  a n d  d is c a rd e d  d u r in g  th e  ta n n in g  p ro c e ss . I f  su c h , th e n  e v en  h a r s h e r  t r e a tm e n ts  th a n  u s e d  in  th is  
s tu d y  (e .g . s tro n g e r  c h e m ic a ls /h ig h e r  c o n c e n tr a t io n s ,  o r  m u c h  h ig h e r  te m p e ra tu re s )  c o u ld  b e  u s e d  fo r  h id e , w h ic h  c o u ld  re s u lt  in  fu r th e r  and  

la rg e r  b a c te r ia l  re d u c tio n s .

T a b le  1 -  E ffe c t  o f  v a r io u s  d e c o n ta m in a t io n  t r e a tm e n ts  o n  th e  b a c te r ia l  lo a d  o f  c a tt le  h id e  ___________________________________ _________________ .

T re a tm e n t A v e rag e  c h a n g e  in to ta l v ia b le  
c o u n ts  o f  b a c te r ia  

(T V C ; lo g | 0 c fu /c m 2+ S D )

S ta tis t ic a l  s ig n if ic a n c e

1. W arm  w a te r  w ash -0 .1 3  ± 0 .5 6 N o  (P > 0 .0 5 )

2. W arm  w a te r  w ash  fo llo w e d  by  d ry in g -0 .4 5  ±  0 .7 2 Y es (P < 0 .0 5 )

3. W arm  d e te rg e n t w ash -0 .2 7  ± 0 .5 6 N o  (P > 0 .0 5 )

4 . W arm  d e te rg e n t w a s h  fo llo w e d  b y  d ry in g -0 .2 3  ±  0 .5 0 N o  (P > 0 .0 5 )

5 . W arm  d is in fe c ta n t w ash -0 .9 7  ±  0 .7 9 Y es (P < 0 .0 0 1 )

6 . W arm  d is in fe c ta n t w a s h  fo llo w e d  b y  d ry in g -1 .1 8  ± 0 .7 2 Y es (P < 0 .0 0 1 )

7 . W arm  sa n itiz e r  w ash -1 .8 0  ± 0 .5 0 Y es (P < 0 .0 0 1 )

8 . W arm  sa n itiz e r  w a s h  fo llo w e d  b y  d ry in g -1 .9 8  ± 0 .5 3 Y es (P < 0 .0 0 1 )

9 . C lip p in g + 0 .2 0  ± 0 .1 9 Y es (P < 0 .0 0 1 )

10. C lip p in g  fo llo w e d  b y  s in g e in g -2 .1 1  ± 0 .2 5 Y es (P < 0 .0 0 1 )

C o n c lu d in g  r e m a r k s

O v e ra ll, th e  re su lts  o f  th e  p re s e n t  s tu d y  in d ic a te d  th a t  a  h id e  d e c o n ta m in a tio n  a p p ro a c h  h a s  a  s ig n if ic a n t p o te n tia l  to  im p ro v e  th e  
m ic ro b io lo g ic a l  s ta tu s  o f  c a rc a s s e s  an d , in h e re n tly , m e a t sa fe ty . T h is  im p ro v e m e n t c an  b e  ach ie v e d  e ith e r  b y  th e  h id e  d e c o n ta m in a tio n  a lo n e , 
o r  b y  h id e  d e c o n ta m in a tio n -c a rc a s s  d e c o n ta m in a t io n  c o m b in a tio n . H o w ev e r, f o r  fu r th e r  in c re a s in g  o f  m ic ro b ia l  r e d u c tio n s  a c h ie v a b le  o n  h id e , 

a s  w e ll a s  fo r  d e v e lo p m e n t o f  r e la te d  e n g in e e r in g  s o lu tio n s  u n d e r  c o m m e rc ia l  c o n d itio n s , fu r th e r  r e s e a rc h  is n ece ssa ry .
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