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A l t h o u g h  t he  f lesh  a n d  b o d y  f lu ids  of n e w l y  h e a l t h y  f i sh  are  g e n e r a l l y  
c o n s i d e r e d  to be  ster i le ,  it  is we l l  k n o w n  t h a t  t h e  s l ime ,  gil ls  a n d  i n t e s t i n e s  
ca r ry  h e a v y  bac t e r i a l  loads .  Soil,  a i r  a n d  water ,  f r e sh  or  sa l t  r e p r e s e n t s  the  
m a i n  sou rce s  for t he  ae rob ic  f ish f lora (Shewan,  1949). T h e  i m p o r t a n c e  of 
e n v i r o n m e n t  o n  the  f lora  is e v i d e n c e d  b y  the  fact  t h a t  f i sh  c a u g h t  i n  
p o l l u t e d  w a t e r s  m a y  ca r ry  h u m a n  p a t h o g e n s ,  p a r t i c u l a r l y  f o o d - p o i s o n i n g  
t y p e s  (Tsuchlya et  al., 1959). This  is e s p e c i a l l y  i m p o r t a n t  i n  r ive r  a n d  l ake  
f isher ies .  T h u s  cases  of s a l m o n e l l o s i s ,  r e s u l t i n g  f r o m  t he  i n g e s t i o n  of fish,  
h a v e  b e e n  r e c o r d e d  f r o m  the  Ni le  Val ley,  S o u t h  A m e r i c a  a n d  the  g rea t  
l akes  i n  C e n t r a l  Af r ica  (Shewan,  1962). 

B o u l t i  f ish (THapla nilotica Linn.) ,  u s e d  in  the  f i r s t  pa r t  of th i s  w o r k  to 
p r e p a r e  f i sh  pas te ,  was  e x a m i n e d  bac te r io log ica l ly .  T h e  p r o d u c e d  pas t e  
was  also s u b j e c t e d  to the  s a m e  m e t h o d s  to fo l low t he  ef fec t  of h a n d l i n g  
a n d  p r e p a r a t i o n  m e t h o d  o n  t he  m i c r o b i a l  c o n t a m i n a t i o n  of t he  p roduc t .  

M a t e r i a l s  a n d  m e t h o d s  

Boulti fish (TiIapia nilo~ica Linn.) was caught from Naser's lake (Aswan) and 
transported to Cairo under  refrigeration by the Egyptian General Organization for 
Food Stuffs. Samples of fish flesh before and after preparation of fish paste were 
immediately subjected to the bacteriological tests. 

Sampling 

Two samples, 20 g of each, were transferred to a sterilized waring blender. After 
the addition of 180 ml of sterilized phosphate buffer solution (0.013 M, pH 7.0), the 
mixture was blended for 5 minutes. Samples of the produced fish paste were tested 
immediately after preparation and at weekly intervals for a period extending to 5 
weeks of storage at 2--4 ~ in both a luminium tubes and polyethylene bags. About 
1 g sample was used to make 1:10 dilutions in the sterilized buffer solution. 
Samples in all cases were shaked vigourously and tested for total viable bacterial 
counts. Total viable bacterial counts: Poured plate method using 1 ml inocula of 
diluted samples has been adopted to follow up the count possible to attain. In all 
cases two poured plates from each sample were made using plate count  agar (Difco) 
as a medium. Incubat ion was carried out for duplicate plates at 37 ~ (24 hrs) and for 
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the  o ther  dupl ica tes  at  22 ~ (48 hrs). The  ma in  f igure  of coun t  ob ta ined  wi th in  each  
dupl ica te  was  r eco rded  to r ep resen t  t he  total  bacter ia l  c o u n t / m l  at  the  specif ic  
de f ined  t ime. Calcula t ions  were  carr ied ou t  to change  the  resul ts  as log  bacter ia l  
coun t /g ram.  

R e s u l t s  and d i s c u s s i o n  

T a b l e  1 s u m m a r i z e s  t h e  r e s u l t s  o f  t o t a l  v i a b l e  b a c t e r i a l  c o u n t  t e s t  f o r  
r a w  f i s h  f l e s h  s a m p l e s  a n d  t h e  p r o d u c e d  f i s h  p a s t e .  F i s h  f l e s h  t e n d s  t o  
s h o w  t o t a l  v i a b l e  b a c t e r i a l  c o u n t s  w i t h  a m e a n  v a l u e  o f  109 c e l l s  p e r  g r a m .  
T h e  c o u n t  a t  37 ~ w a s  s o m e w h a t  h i g h e r  t h a n  t h e  o t h e r  p l a t e s  i n c u b a t e d  a t  
22 ~ T h e  r e s u l t s  s u p p o r t  t h e  i d e a  t h a t  f i s h  f l e s h  d u r i n g  t h e  f i l l e t i n g  c o m e s  

Tab le  1, Tota l  v iable  bacter ia l  coun ts  of Boul t i  (Tilapia nilotica linn.) fish f lesh and  
fish paste. 

S a m p l e s  T i m e  
in 
weeks  

log bacter ia l  coun t s /g r am 

Plates  i ncuba t ed  at 22 ~ Pla tes  i ncuba ted  at 37 ~ 
A B Mean  A B Mean  

F i sh  f lesh 0 8.90 9.60 9.75 9.76 9.80 9.78 
9.20 9.80 9.50 9.98 9,60 9.79 

a.t. pas te  I) 0 6.80 5.90 6.35 7.40 7.80 7.60 
6.60 6.40 6.50 6.00 7.30 7.15 

p.b.  pas te  2) 9 7.80 7.60 7.70 7.28 7.30 7.29 
7.72 7.40 7.65 7.40 7.60 7.50 

a.t. pas te  1 8.48 8.00 8.24 8.04 8.30 8.17 
7.20 7.30 7.25 7.47 7.30 7.39 

p.b.  pas te  1 8.75 9.25 9.07 8.09 8.08 8.08 
8.61 9.00 8.85 8.36 8.84 8.67 

a.t. pas te  2 6.90 6.90 6.90 8.20 8.86 8.65 
6.58 6.48 6.53 7.86 8.34 8.16 

p.b. pas te  2 8.68 9.11 8.95 8.00 9.70 9.48 
8.30 8.48 8.40 8.51 8.76 8.65 

a.t. pas te  3 8.78 8.96 8.88 7.34 7.70 7.56 
7.76 8.64 3.40 6.78 7.00 6.90 

p.b.  pas te  3 9.12 9.90 9.67 9.64 9.99 9.85 
9.12 9.12 9.12 9.56 9.98 9.36 

a.t. pas te  4 7.73 8.26 8.07 7.86 9.99 7.93 
8.18 8.86 8.64 8.54 8.11 8.38 

p.b.  pas te  4 8.60 9.91 9.63 8.90 9.60 9.37 
9.76 10.83 10.58 9.61 10.20 9.99 

a.t. pas te  5 9.01 9.90 9.65 8.15 8.78 8.57 
9.00 9.99 9.74 7.30 8.18 7.93 

p.b.  pas te  5 8.00 8.70 6.48 8.48 9.23 9.37 
8.60 9.00 8.85 9.00 9.70 9.48 

1) Bou l t i  f ish pas te  p a c k a g e d  in a l l u m i n i u m  tubes  
2) Boul t i  fish pas te  packaged  in po lye thy lene  bags 
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in  c o n t a c t  w i t h  a v a r i e t y  of  s u r f a c e s ,  m a n y  of w h i c h  a r e  n o r m a l l y  h e a v i l y  
c o n t a m i n a t e d .  T h e  f i l l e t i ng  b e n c h ,  t h e  k n i f e  i nc i s i on ,  h o w e v e r ,  i n t r o d u c e  
l a r g e  n u m b e r s  of  b a c t e r i a ,  a n d  t h e s e  a r e  c o n s i d e r a b l y  i n c r e a s e d  as  a r e s u l t  
of  s u b s e q u e n t  c o n t a c t  w i t h  t h e  f i l l e t i ng  b o a r d  (Georgala, 1957). 

F i s h  p a s t e  s h o w e d  a t o t a l  v i a b l e  b a c t e r i a l  c o u n t  of 108 ce l l s  p e r  g r a m ,  
a f t e r  2 w e e k s  of s t o r a g e  a t  2-4 ~ t h e  c o u n t  i n c r e a s e d  a g a i n  to  109 ce l l s  p e r  
g r a m  a n d  b e c a m e  s t a b l e  d u r i n g  t h e  n e x t  t h r e e  w e e k s .  I t  w a s  n o t i c e d  t h a t  
t h e  c o u n t  for  f i sh  p a s t e  p a c k a g e d  in  p o l y e t h y l e n e  b a g s  w a s  h i g h e r  t h a n  t h e  
c o u n t  w h e n  p a c k a g e d  in  a l u m i n i u m  t u b e s .  F i s h  p a s t e  s e e m s  to  b e  n o t  a 
g o o d  g r o w t h  m e d i u m  for  b a c t e r i a .  S h e w a n  (1949) r e p o r t e d  t h a t  t h e  s l ime ,  
g i l l s  a n d  i n t e s t i n e s  c a r r y  h e a v y  b a c t e r i a l  l oads .  T h e  f i g u r e s  r e c o r d e d  
p r e v i o u s l y  a r e  of t h e  o r d e r  of 102 to  106/cm 2 of  s k i n  a n d  f r o m  103 to 10S/ml 
of  i n t e s t i n a l  f l u i d  (Lis ton,  1965). H o w e v e r ,  t h e s e  h i g h l y  b a c t e r i a l  l o a d s  
r e p r e s e n t  t h e  m a i n  s o u r c e  fo r  c o n t a m i n a t i o n  of  t h e  f l e s h  a n d  o f t e n  t h e  
p r o d u c e d  p a s t e .  A c c o r d i n g  to  Si111ker (1963), h i g h  c o u n t s  of t h i s  o r d e r  a t  
20 ~ in  f r e s h  f i sh  a r e  n o r m a l l y  a s s o c i a t e d  w i t h  u n d e s i r a b l e  o r g a n o l e p t i c  
c h a n g e s .  H e  a l so  i n d i c a t e d  t h a t  i t  is  n o t  a l w a y s  sa fe  to  a s s u m e  t h a t  a 
p r o d u c t  w i t h  l o w  c o u n t s  a t  35 o r  37 ~ is o t h e r w i s e  safe.  

I t  is  c l e a r  f r o m  t h i s  s t u d y  t h a t  b a c t e r i a l  e x a m i n a t i o n  of  t h e  o t h e r  
i n g r e d i e n t s  a d d e d  to  t h e  p a s t e  m a y  d i s c l o s e  a s o u r c e  of  c o n t a m i n a t i o n .  
S a m p l i n g  b e f o r e  a n d  a f t e r  e a c h  s t e p  of  p a s t e  p r o d u c t i o n  o f t e n  v e r i f i e s  
o b s e r v e d  i n s a n i t a t i o n .  

Summary 

Total viable bacterial count reached 109 per gram of raw fish. It was decreased to 
107 in fish paste and increased to 108-109 after storage at 2-4~ for 5 weeks. It was 
observed that fish paste showed higher counts when preserved in polyethylene 
bags than in alimunium tubes. 
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