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IN T R O D U C T IO N .

M a n g r o v e  c r a b  m e a t  (S c y l la  s e r r a t a )  o f  M a l a y s i a n  o r i g i n  p r e s e n t e d  

e s p e c i a l l y  a t  th e  b e g in n in g  c e r t a i n  p r o c e s s i n g  a n d  s t o r a g e  p r o b l e m s  fo r  

th e  B e lg i a n  c a n n in g  i n d u s t r y .

In  t h i s  c o n te x t  th e  q u a l i t y  o f  th e  r a w  m a t e r i a l  a s  w e l l  a s  t h a t  o f  

th e  c a n n e d  p r o d u c t  w a s  e x a m in e d .  T h e  a u t o c l a v e d  c a n s  w e r e  s t o r e d  

d u r in g  f o u r  m o n t h s  a t  - 1 8 ° ,  + 5 ° ,  +20° ,  +35° a n d  + 50° C.

In o r d e r  to  c l e a r  up  s o m e  d i f f i c u l t i e s  in  th e  i n t e r p r e t a t i o n  o f  th e  

r e s u l t s ,  a s e c o n d  s e r i e s  o f  e x p e r i m e n t s  w a s  c a r r i e d  ou t to  fo l lo w  m i c r o  

b i a l  d e v e lo p m e n t  a t  t h e  b e g in n in g  of  s t o r a g e  a t  50° C.

F o r  e a c h  s e r i e s  th e  q u a l i t y  o f  th e  p r o d u c t  w a s  d e t e r m i n e d .  A 

n u m b e r  o f  t e s t s  w a s  a l s o  c a r r i e d  o u t  to  a s c e r t a i n  th e  m i c r o b i o l o g i c a l  

s a f e ty  of  th e  p r o d u c t .

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

1 . 1 .  T e c h n o l o g i c a l  p r o c e d u r e .

T h e  c r a b  m e a t  u s e d  f o r  c a n n in g  w a s  f r o z e n  a n d  p a c k e d  in  p l a s t i c  

f i l m  on a r r i v a l  in  th e  p r o c e s s i n g  p la n t .

A f t e r  t h a w in g  a t  10° C, 275 m l  c a n s  w e r e  f i l l e d  w i th  c r a b  m e a t  

a n d  60 m l  l iq u id  w a s  a d d e d .

T h e  l iq u id  c o n t a i n e d  s a l t ,  a c i d s  a n d  s o m e  s w e e t e n e r .  A f t e r  f i l l in g  

c o m m e r c i a l  s t e r i l i z a t i o n  w a s  c a r r i e d  out f o r  70 to  80 m i n u t e s  a t  110° C

A t th e  e n d  o f  t h e  h e a t i n g  p r o c e s s  c h l o r i n a t e d  c o o l  w a t e r  w a s  g r a 

d u a l ly  i n t r o d u c e d  in to  th e  r e t o r t  a n d  o v e r p r e s s u r e  w a s  r e d u c e d  s lo w ly  

a s  t h e  p r o d u c t  w a s  c o o le d .

F o r  th e  e x p e r i m e n t  100 c a n s  w e r e  u s e d  a n d  t r e a t e d  a s  fo l lo w s



20 c a n s w e r e k e p t fo r 4 m o n th s in f r e e z e r  ( -1 8 ° c)
10 c a n s w e r e k e p t fo r 2 m o n th s in r e f r i g e r a t o r (+5°

10 c a n s w e r e k e p t fo r 4 m o n th s in r e f r i g e r a t o r (+5°

10 c a n s w e r e k e p t fo r 2 m o n th s a t 20° C

10 c a n s w e r e k e p t fo r 4 m o n th s a t 20° C

10 c a n s w e r e k e p t fo r 2 m o n th s a t 35° C

10 c a n s w e r e k e p t fo r 4 m o n th s a t 35° C

10 c a n s w e r e k e p t fo r 2 m o n th s a t 50° c
10 c a n s w e r e k e p t fo r 4 m o n th s a t 50° c

1 . 2 .  M e th o d s .

-  D ry  m a t t e r  a n d  s a l t  : by th e  m e t h o d s  o f  th e  A O A C  (1).

-  T o t a l  v o l a t i l e  a c i d s  (VAN) : by  th e  m e t h o d  o f  th e  A O A C  (2) bu t u s in g  

A n to n a c o p o u lo s '  s t i l l  (3) ; 500 m l  w e r e  d i s t i l l e d  o v e r .

-  T o ta l  v o l a t i l e  b a s e s  (TVN) : by  th e  m e t h o d  o f  L u c k e  a n d  G e id e l  (4) 

a s  m o d i f i e d  by A n to n a c o p o u lo s  (5).

-  A m m o n i a  : by  a c c e l e r a t e d  m i c r o d i f f u s i o n  (6).

-  M i c r o b i o l o g i c a l  a s s e s s m e n t s  : T o t a l  a e r o b i c ,  a n a e r o b i c  b a c t e r i a l  

c o u n t s  w e r e  m a d e  by i n o c u la t i o n  in  P e t r i  d i s h e s  c o n ta in in g  P l a t e  

C o u n t  A g a r .  T h e  G a s P a k  a n a e r o b i c  s y s t e m  (B B C , C o c k e y s v i l l e ,  

M a r y l a n d ,  USA) w a s  u s e d  f o r  a n a e r o b i c  c o u n t s .  I n c u b a t io n s  l a s t e d  

f o r  72 h r s  a t  30° C.

S a fe ty  t e s t s  w e r e  c a r r i e d  o u t  w i th  d e t e c t i o n  r e a c t i o n s  d e s c r i b e d  by  

M o s s e l  a n d  T a m i n g a  (7) f o r  E n t e r o b a c t e r i a c e a e , C o l i f o r m s ,  S a l m o n - 

e i l a e , V ib r io  p a r a h e a m o l y t i c u s  a n d  S ta p h y lo c o c c u s  a u r e u s .

T h e  e n r i c h m e n t  a n d  i s o l a t i o n  m e d i a  f o r  th e  d e t e c t i o n  of  B a c i l l a c e a e  

w a s  r e a l i s e d  w i th  " B r a i n  h e a r t  i n f u s i o n "  + 2 g r  s o lu b le  s t a r e l s  an d  

" P e p t o n e  l a c t o s e  y e a s t  e x t r a c t  a g a r "  w i th  a d d i t i o n a l  s t a r c h  an d  

b r o w n  c r e s o l  p u r p l e  ( I a t r e a ) .

T h e  m e d i a  o f  R o s e n o w  ( I a t r e a )  a n d  " G lu c o s e  y e a r t - b e e f  e x t r a c t  a g a r "  

( I a t r e a )  w i th  a d d i t i o n a l  h o r s e  b lo o d  w e r e  u s e d  f o r  th e  i s o l a t i o n  of 

C l o s t r i d i u m .  F u r t h e r  d e t e r m i n a t i o n  s u c h  a s  a m y l a s e  a c t i v i t y ,  H^S
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p r o d u c t i o n ,  in d o le  f o r m a t i o n ,  r e d u c t i o n  of  n i t r a t e  a n d  f e r m e n t a t i o n  

, r e a c t i o n s  w e r e  c a r r i e d  ou t.

-  O r g a n o l e p t i c  j u d g m e n t  : w a s  p e r f o r m e d  by  a  p a n e l  o f  f o u r  m e m b e r s  

on o d o u r ,  t e x t u r e ,  c o l o u r ,  t a s t e ,  g a s ,  l iq u id ,  b l a c k e n in g  a n d  s w e l l in g .

2. R e s u l t s  a n d  d i s c u s s i o n .

2 . 1 .  D r y  m a t t e r  a n d  s a l t  c o n te n t .

T a b l e  1 -  D r y  m a t t e r  a n d  s a l t  c o n t e n t  o f  th e  r a w  m a t e r i a l  a n d  c a n n e d  
c r a b  m e a t  in  %

C r a b D r y  m a t t e r  % S a l t  c o n t e n t  %

F r o z e n 14 0. 56

C a n n e d 13. 1 1. 1

O n ly  13 .1  p e r c e n t  d r y  m a t t e r  in  th e  c a n n e d  p r o d u c t  w a s  n o te d .

T h i s  d r y  m a t t e r  c o n t e n t  i s  v e r y  lo w  a n d  i s  t y p i c a l  f o r  t h e  p r o d u c t  

e x a m in e d .

2 . 2 .  O r g a n o l e p t i c  a s s e s s m e n t .

T h e  r e s u l t s  o f  th e  o r g a n o l e p t i c a l  j u d g m e n t s  ( t a b l e s  2 a n d  3) sh o w e d  

t h a t  t h e r e  i s  no  c h a n g e  in  th e  c a n s  s t o r e d  f o r  2 a n d  4 m o n t h s  a t  -1 8 °  

an d  + 5° C.

A s  r e g a r d s  th e  c a n s  s t o r e d  a t  20° C, t e n  p e r c e n t  c h a n g e d  in  

o d o u r  a n d  f l a v o u r  a f t e r  tw o  m o n t h s '  s t o r a g e .  D e f in i t iv e  c h a n g e s  in  

f l a v o u r  a n d  o d o u r  w e r e  n o te d  a f t e r  f o u r  m o n th s  : th e  c a n n e d  c r a b  

r e a c h e d  a l m o s t  th e  l i m i t  o f  a c c e p t a b i l i t y .

T h e  c a n s  k e p t  a t  35° a n d  50° C w e r e  a l r e a d y  of  b a d  q u a l i t y  a f t e r  

tw o  m o n t h s '  s t o r a g e .  S w e l l in g  w a s  o n ly  o b s e r v e d  in  th e  c a n s  s t o r e d  

a t  50° C.



2. 3. C h e m ic a l  r e s u l t s .

T h e  r e s u l t s  o f  th e  pH, NH^, T M A , T V N  a n d  V A N  d e t e r m i n a t i o n s

( t a b l e s  4, 5, 6, 7, 8) c a r r i e d  o u t  a f t e r  2 a n d  4 m o n t h s  c o n f i r m e d  th e

o r g a n o l e p t i c  j u d g m e n t s .

T h e  NHj» T M A , T V N  c o n te n t  i n c r e a s e d  a f t e r  t h e  c a n n in g  p r o c e s s  : 

in  th e  r a w  m a t e r i a l  6. 9 m g  N %, 1 . 0 5  m g  N % a n d  11. 1 m g  N % w e r e

n o te d  r e s p e c t i v e l y .  A f t e r  c a n n in g  1 2 .3  m g  N %, 3 . 8  m g  N % an d  25 m g

N % w e r e  a t t a i n e d .

T h e  c o n te n t  o f  VAN on  th e  c o n t r a r y  d e c r e a s e d  a f t e r  p r o c e s s i n g .

T h i s  p h e n o m e n o n  i s  due  to  th e  f a c t  t h a t  h e a t e d  c a n s  w e r e  c l o s e d  o n ly  

a t  th e  en d  o f  th e  p r o c e s s .

A d e c r e a s e  of  pH  v a l u e s  ( ta b le  4) w a s  n o te d  o n ly  in  th e  c a n s  s t o r e d  

a t  35° a n d  50° C.

A h ig h  i n c r e a s e  o f  a m m o n ia ,  t o t a l  v o l a t i l e  b a s e s  a n d  v o l a t i l e  a c i d s  

c o n te n t  ( ta b le  5, 7 a n d  8) w a s  n o te d  f o r  th e  c a n s  s t o r e d  a t  50° C. In 

m e s o p h i l i c  c o n d i t i o n s ,  a m m o n i a ,  T V N  a n d  VAN p r o d u c t i o n  w a s  s m a l l e r .

C o n s i d e r i n g  th e  tw o  s t o r a g e  p e r i o d s  (2 a n d  4 m o n th s )  no  g r e a t  

d i f f e r e n c e s  in  NH^, T V N  a n d  VAN c o n t e n t  c o u ld  be  n o te d  f o r  c a n s  s t o r e d  

a t  50° C. F o r  t h i s  i n c u b a t i o n  t e m p e r a t u r e  a l t e r a t i o n  o c c u r r e d  e a r l y  

d u r in g  th e  s t o r a g e  p e r i o d  a n d  p r o g r e s s e d  v e r y  s lo w ly  a f t e r w a r d s .

D e t e r m i n a t i o n s  o f  T M A  c o n te n t  ( t a b l e  6) g a v e  no  i n f o r m a t i o n  a s  

t o  th e  q u a l i t y  o f  c a n n e d  c r a b .  T M A  c o n te n t  o f  a l l  e x a m i n e d  c a n s  w a s  

r a t h e r  low . A n  a d d i t i o n a l  e x p e r i m e n t  s h o w e d  t h a t  a l l  T M A O  w a s  c o n 

v e r t e d  in to  T M A  a f t e r  tw o  m o n th s  o f  s t o r a g e .  T h i s  p r o v e s  t h a t  s o m e  

m i c r o b i o l o g i c a l  a c t i v i t y  w a s  p r e s e n t .



In  g e n e r a l  a l t e r a t i o n  p r o d u c t s  w e r e  v e r y  h ig h  in  c a n s  s t o r e d  

u n d e r  t h e r m o p h i l i c  c o n d i t i o n s  (50° C) ; h o w e v e r  t h e s e  w e r e  s m a l l e r  

£ u t  s t i l l  v e r y  i m p o r t a n t ,  u n d e r  m e s o p h i l i c  c o n d i t i o n s  (35° C).

2 . 4 ,  M i c r o b i o l o g i c a l  r e s u l t s .

T o t a l  a e r o b i c  a n d  a n a e r o b i c  b a c t e r i a l  c o u n t s  w e r e  g e n e r a l l y  

z e r o  f o r  a l l  i n c u b a t e d  c a n s .

A e r o b i c  m i c r o - o r g n i s m s  w e r d  c o u n t e d  o n ly  i n  t h e  c a n s  i n c u b a t e d  

a t  20° C.

T h i s  i n d i c a t e s  t h a t  t h e  s p o r e s  d id  n o t  d e v e lo p  in  t h e  c a n s  i n 

c u b a te d  a t  5° C, a n d  t h a t  th e  m i c r o - o r g a n i s m s  d e v e lo p e d  a n d  l a t e r  

d ie d  in  t h e  c a n s  k e p t  a t  50° C.

T h i s  p h e n o m e n o n  w a s  c l e a r e d  u p  d u r in g  a n  a d d i t i o n a l  s e r i e s  o f  

e x p e r i m e n t s  c a r r i e d  o u t  to  fo l lo w  m i c r o b i o l o g i c a l  d e v e l o p m e n t  a t  th e  

b e g in n in g  o f  s t o r a g e  o f  th e  c a n s  s t o r e d  a t  50° C.

C o m m e r c i a l  s t e r i l i s e d  c r a b  m e a t  w a s  p u t  a c c e p t i c a l l y  in  a n  e r l e r -  

m e y e r .  T h e  e r l e m e y e r  w a s  p l a c e d  in  a n  a n a e r o b i c  j a r  a n d  in c u b a t e d  

a t  50° C.

E v e r y  f o u r  h o u r s  a  s a m p l e  w a s  e x a m e d  f o r  pH , N H ^, T M A , T V N , 

VAN, a e r o b i c  a n d  a n a e r o b i c  d e v e lo p m e n t .

pH  v a l u e s  d e c r e a s e d  a f t e r  160 h o u r s .

F o r m a t i o n  o f  NH^» T V N  a n d  V A N  i n c r e a s e d  g r a d u a l l y .  T M  A f o r m a t i o n  

r e a c h e d  i t s  m a x i m u m  a f t e r  36 h o u r s .  T h i s  w a s  i n  f u l l  a g r e e m e n t  w i th  

th e  r e s u l t s  o f  th e  f i r s t  e x p e r i m e n t  ( ta b le  9).
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A t th e  b e g in n in g  o f  th e  in c u b a t i o n  p e r i o d  n o  b a c t e r i a  w e r e  c o u n te d

( ta b le  10). A f t e r  20 h o u r s ,  g r o w th  o f  a e r o b i c  a s  w e l l  a s  a n a e r o b i c

b a c t e r i a  w a s  d e t e c t e d .  T h e  m a x i m u m  n u m b e r  o f  a n a e r o b i c  a n d  a e r o b i c

b a c t e r i a  w a s  c o u n te d  a f t e r  28  h o u r s .  A t  th e  e n d  o f  t h e  i n c u b a t i o n

p e r i o d  (160 h o u r s )  n o  b a c t e r i a  w e r e  d e t e c t e d  in  t h e  c r a b  m e a t .

A l l  th e  t e s t s  p e r f o r m e d  to  d e t e r m i n e  th e  s a f e t y  o f  th e  c a n n e d  

p r o d u c t  w e r e  n e g a t iv e .  I t  c o u ld  t h u s  b e  c o n c lu d e d  t h a t  th e  c r a b  w a s  

c a n n e d  u n d e r  a d e q u a t e  h y g ie n i c  c o n d i t io n s .

T a b l e  11 g iv e s  th e  r e s u l t s  o f  th e  n u m b e r s  o f  c a n s  p o s i t i v e  fo r  

B a c i l l u s  a n d  C l o s t r i d i u m .

I d e n t i f i c a t i o n  t e s t s  on th e  i s o l a t e d  c o l o n i e s  i n d i c a t e d  C l o s t r i d i u m  

s p o r o g e n e s  ( ta b le  12). F u r t h e r  i d e n t i f i c a t i o n  t e s t s  on  B a c i l l u s  w e r e  n o t  

p e r f o r m e d .

T h e  g e n e r a l  c o n c l u s i o n  o f  t h e s e  t e s t s  w a s  t h a t  M a n g r o v e  c r a b  c a n n e d  

in  th e  c o n d i t i o n s  d e s c r i b e d  h e r e  h a s  a  l i m i t e d  s h e l f  l i f e  a t  20° C a n d  

s h o u ld  be  k e p t  c o o l  .

F u r t h e r  i n v e s t i g a t i o n s  a r e  n e c e s s a r y  to  e s t a b l i s h  th e  o p t i m a l  

s t o r a g e  t e m p e r a t u r e .

A C K N O W L E D G M E N T .

T h i s  w o r k  i s  p a r t  o f  th e  p r o g r a m m e  o f  th e  " C o m m i s s i e  v o o r  T o e 

g e p a s t  W e t e n s c h a p p e l i j k  O n d e r z o e k  in  de  Z e e v i s s e r i j "  B r u s s e l s  a n d  h a s  

b e e n  s u p p o r t e d  by g r a n t s  f r o m  th e  " I n s t i t u u t  v o o r  A a n m o e d ig in g  v a n  h e t  

W e t e n s c h a p p e l i j k  O n d e r z o e k  in  N i j v e r h e i d  en  L a n d b o u w " ,  B r u s s e l s .

T h e  a u t h o r  w i s h e s  to  th a n k  P r o f .  R. M e s s e l y  a n d  C. D e w i c k e r e  

( g r a d u a t e  H. T. I. B r u g e s )  f o r  u s e f u l  a d v i s e  a n d  c o l l a b o r a t i o n .
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Table 2 : Organolept ic a s s e s smen t  of c anned  c rab  a f t e r  two months '* s t orage  a t

different  tempera tures

Storage

temperature

Odour Colour Flavour Consistence Gas

ml

Liquid

ml

Blackening Swelling

_1 8 °C 
and 

+ 5°C

no

change

no

change

no

change

no

change

3.5 60 no

blackeni ng

none

+ 20 °C o f f .  odours 

(1 : 10 )

no

change

off _ flavours

( 1 : 10)

no

change

3.5 60 no

blackening

none

+ 35 °C off_odours  

(10 ; 10 )

some

darkness

off - f l avo u r s

( 10 : 10)

decreased ------ 96 no

blackening

none

+ 50 °C putric odours 

(10; 10)

definitely

dark

putric flavours 

(10:10)

decomposed pressure wtier 

opening cans

11 2 blackening swelled



Table 3 : Organolept ic a ss e s smen t  of canned crab a f t e r  four mon ths  '  s t o rage  a t

di f ferent  t empera tures .

Storage

temperature

Odour Colour Flavour Consistence Gas

ml

Liquid

ml

Blackening Swel l i ng

_1 8 °C 
and

+ 5°C

no

change

no

change

no

change

no

change

3.5 6 0 no

blackening

none

♦ 20 °C
some 

off _ odours

(10:10)

no

change

some 
off —flavours

( 10 :10 )

no

change

3.5 60 no

blackening

none

+ 35 "C off . o d o u r s  

( 10 10)

some

darkness

o f f _ f l avo u r s  

( 10 10)

dec r eased 97 no

blackening

none

♦ 50 °C putric odours 

( 10 :10)

defini tely

dark

putric flavours 

(10:  10)

decomposed pressure when 

opening cans

118 blackening swel led



Table 4 : Evo lu t i on  of m e a n  va lue  of pH o f  the t w o  and

fo u r  m o n t h s  s t o r e d  c a n s  a t  d i f f e r e n t  t e m p e r a t u r e s .

S t o r a g e  t ime 

in m o n t h s

S to r a ge t e m p e r a t u r e s

-  1 8 °C + 5 °C + 20 °C ■r 35 0 C + 50 "C

2 6.9 6.9 6.9 6.6 6.3

4 6.9 6.9 6.8 6.4 6.2



Table 5 ;  Evolut ion of m e a n  va l ue  of  N Hj  c o n t e n t  ( m g  N ' / « )  o f  t h e  t w o  a nd  

fo u r  m o n t h s  s t o r e d  c a n s  a t  d i f f e r e n t  t e m p e r a t u r e s .

S t o r a g e  t i m e  

in m o n t h s

S t  o r a g e e m p e r a t u r e  s

-  1 8 °C ♦ 5 °C + 20  “C + 3 5 °C ♦ 50 °C

2 12.3 11.7 13.1 14.8 41.3

4 12.3 12 13.6 18.1 45.6



Table 6 : Evo lu t ion  of m e a n  value of TMA c o n t e n t  ( mg  N"/« )  of t h e  two  and

fou r  m o n t h s  s t o r e d  c a n s  a t  d i f f e r e n t  t e m p e r a t u r e s .

S to r age  t i m e  

i n  m o n t h s

S t o r a g e t e m p e r a t u r e s

-  1 8 °C + 5 *C ♦ 2 0 °C + 35 °C ♦ 50 °C

2 3.8 7.9 11.5 11.8 11.1

3.8 5.A 11.5 13.8 10.9



Table 7 : E v o l u t i o n  of mean  v a l u e  of  TVN c o n t e n t  ( m g  N °/o) of  t h e  t w o  and

four  m o n t h s  s t o r e d  c a n s  a t  d i f f e r e n t  t e m p e r a t u r e s .

S t o r a g e  t i m e  

in m o n t h s
S t o r a g e t e m p e r a t u r e s

- 1 8  "C + 5 °C + 2 0  °C + 35  "C + 50 “C

2 2 5.2 26 26.7 30.7 59.6

L 25.2 2 5.¿ 2 9 . 8 36.6 63.6



Table 8 :  Evo lu t i on  of m e a n  v a l u e  of VAN c o n t e n t  ( m l  N a O H 0 , 0 ) N  p e r  100g  m e a t )

of  t h e  t w o  and  f o u r  m o n t h s  s t o r e d  c a n s  a t  d i f f e r e n t  t e m p e r a t u r e s .

S to r age  t i m e  

in m o n t h s

S to r a g e  t e m p e r a t u r e s

2

- 1 8 "C ♦ 5 °C + 20 °C + 3 5  °C + 50 °C

12.5 16.5 16.8 29.5 151.2

U 12.5 16.6 16.1 29.6 179.3 '



Table 9 : Evolut ion of c h e m i c a l  r e s u l t s  of c r a b  m e a t  d u r i n g  a n a e r o b i c  

s t o r a g e  a t  50 ° C .

Ho u r s
pH N H3 

mg N°/o

TMA 

mg N#/c

TVN 

mg N°/o

VAN

ml NaOH Q01N/100g m eat

0 7.1 11.20 7.66 2408 21.6

4 7.1 13.0 8 8.28 25.06 240

12 7.0 1 5.32 8.90 2 5.34 26.4

20 7.1 15.90 9.96 2 5.88 30.0

2 8 7.0 16.12 10.36 26.88 3 8.4

36 7.1 1 6.96 10.59 2 7.86 4 2.0

44 7.0 17.15 10.66 29.6 8 46.0

52 6.8 18.29 10.55 32.20 56.4

60 6.9 21.78 9.18 32.62 61.2

160 6.2 2 2.8 9.20 33.80 66.3



Tab le  10 ;  E v o l u t i o n  of  t o t a l  a e r o b i c  a n d  a n a e r o b i c

c o u n t s  of c r a b  m e a t  d u r i n g  s t o r a ge  a t  50°C.

Ho u r s
Aerobic

C o u n t s

Anae r ob i c  

Co unt  s

0 0 0

2 0 3 0 0 0 0 1 6 0 0

2 8 3 5 0 0 0 3 5 0 0 0

4 4 3 0 0 0 0 1 5 2 0

52 1 0 5 0 0 0

1 6 0 0 0



Tabl e  i l  : N u m b e r  of cane f ound  p o s i t i v e  for  B a c i l l u s  and

C lo s t r i d i u m .

St orage  t i me
Con se r va t  ion t e m p e r a t u r e

(JoC

- 1 8 + 5 + 10 + 35 + 50

2 ----- ------ 8 : 10

o00 X
6 : 1 0  ( 4 : 1 0 )

4 ------ 8 : 10 o o

X
4 : 1 0  ( 1 0 . 1 0 )

N u m b e r s  m e n t i o n e d  in b r a c k e t s  a r e  f o r  C l o s t r i d i u m .



Table 12 : R e s u l t s  of b i o c h e m i c a l  t e s t s  o n  t e n  d i f f e r e n t  c o l o n i e s

of C lo s t r i d i u m .

Tes t s Colonies

1 2 3 4 5 6 7 8 9  10

Amyl as e  Act ivi ty - +

H^S P r o d u c t i o n + + + + + + + + + +

Indole  P r o d u c t i o n -

Reduc t i on  of N i t r a t e s + - + + + + - + + +

F e r m e n t a t i o n  R e a c t i o n s

Gl u c o s e + + + - + + - + + +

L a c t o s e

Mann i toi

S a c c h a r o s e




