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Not much p re p a ra t iv e  p rocess ing  is  accorded to  o y s te rs  o r  
mussels between h a rv e s t and consum ption. In  th e  P h il ip p in e s ,  
o y s te rs  and m ussels a re  eaten w i th in  the  same day o f  purchase fo r  
fe a r  o f  p ro d u c t s p o ila g e .

The r e la t iv e ly  f a s t  r a te  o f  d e g ra d a tio n  suggests a ra p id  
m ic ro b ia l a c t io n .  M ic ro b io lo g ic a l ly ,  o y s te rs  and mussels a re  a 
v e r i ta b le  d e p o s ito ry  o f  a w ide spectrum  o f m icrobes and t h is  is  
l in k e d  to  t h e i r  un ique p ro p e r ty  o f  be ing  a b le  to  c o n ce n tra te , w i th in  
t h e i r  t is s u e s ,  w hatever b a c te r ia  a re  found in  th e  e x te rn a l medium.

An o y s te r  o r  mussel 3 inches long  would, in  a day, n o rm a lly  
pass th rough  i t s  system 10 to  15 g a llo n s  o f  w a te r (H u lb u r t and 
H u lb u rt,  1975). C ons ide ring  th a t  th is  w a te r has i t s  own n a tu ra l 
lo ad  o f  m icrobes i t  would be easy f o r  one to  im agine th e  le v e l o f  
c o n ta m in a tio n  th a t  th e  o y s te r  o r  mussel has i n i t i a l l y .

O ys te rs  ha rves ted  from  c u ltu re  s i te s  w h ich n o rm a lly  a re  muddy 
a re  packed r i g h t  away in to  wooden boxes, bamboo baske ts  o r  sacks w ith ­
o u t washing o r  d im in u t io n  o f  adh e ring  s o i l  p a r t ic le s  and fo u l in g  
organ ism s. These a re  then  s to re d  f o r  a few hours in  such c o n ta in e rs , 
t ra n s p o rte d  to  m arke ts  f o r  s a le , and la id  o u t on warm m arke t s t a l l s .

In  t r a n s i t ,  th e  o y s te rs  p ic k  up an undeterm ined y e t  substan­
t i a l  lo a d  o f  m icrobes (m esophiles) to  add to  th e  i n i t i a l  number. 
Once in  th e  m arke t, th e  s e l le r ,  as i f  m o tiva te d  by a d e s ire  to  keep 
f re s h  and p ro lo n g  th e  s h e lf  l i f e  o f  th e  p ro d u c t, keeps on s p r in k l in g  
w a te r. The p ra c t ic e  o n ly  serves to  spread s o il-b o rn e  m icrobes on 
th e  ta b le ,  in c re a s in g  th e  p o s s ib i l i t y  o f  t h e i r  e n try  in to  th e  mussel 
f le s h  from  w h ich th e y  shou ld  have k e p t away in  th e  f i r s t  p la c e .

F a tte n in g  b e fo r e /a f te r  h a rv e s t

In  many p la ce s  around th e  w o rld , th e  ha rves ted  o y s te rs  o r  m ussels 
a re  n o t b ro u g h t im m ed ia te ly  to  m arkets f o r  s a le ; these a re  tra n s fe r re d  
to  s p e c ia l ly  des ign a ted  a re a s  e i th e r  f o r  " fa t te n in g "  o r  f o r  c le a n s in g , 
depending on th e  lo c a t io n ,  season, e tc .

In  M arenne-O leron, France, f o r  in s ta n c e , 28-month o ld  o y s te rs ,  
on th e  approach o f  w in te r ,  a re  c o l le c te d  from  th e  pares and p laced 
in  35 cm deep ponds ( " c la i r e s " )  f o r  2 to  6 months (Anderson, 1977).
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T h e s e  c l a i r e s  a r e  c o n n e c te d  t o  t h e  s e a  b y  a  s y s te m  o f  c a n a ls  a n d  

g a t e s  t h a t  m a k e  p o s s ib le  r e g u l a t i o n  o f  t h e  w a t e r  f l o w  a n d  d e p t h .  

I n  t h e  c l a i r e s  i s  c a r r i e d  o u t  t h e  " g r e e n in g "  o f  t h e  e p i t h e l i u m  a n d  
g i l l s  w i t h  t h i c k  c u l t u r e s  o f  N a v ic u la  o s t r e a r i a .  T h e  g r e e n  c o lo r  

c o n f e r r e d  i s  t h e  b a s is  f o r  a c c e p t a n c e .  T h e  " f i n e s  d e  c l a i r e s "  a r e  
k e p t  i n  t h e s e  f a c i l i t i e s  f o r  2  m o n th s  a t  a  d e n s i t y  o f  1 0 - 1 5 /m 2 

w h i l e  t h e  " l e s  s p e c i a l e s , "  6  m o n th s  a t  3 - 5 /m 2 .

I n  P r in c e  E d w a rd  I s l a n d ,  C a n a d a  t h e  " r e l a y "  s y s te m  i s  r e s o r t e d  
t o .  S in c e  a l l  o y s t e r s  a r e  g r o w n  i n  c o n t a m in a t e d  p u b l i c  b e d s ,  t h e s e  
a r e  m o v e d  u p o n  h a r v e s t  t o  u n c o n ta m in a t e d  le a s e d  g r o u n d s  d u r in g  t h e  

s p r in g  f o r  a  w h o le  s u m m e r b e f o r e  m a r k e t in g  ( M a c K e n z ie , 1 9 7 5 ) .  A l t h o u g h  
t h e  m o v e  i s  f o r  c le a n s in g  i t  i s  o b v io u s ly  f o r  f u r t h e r  g r o w t h ,  t o o .

I n  t h e  N e t h e r la n d s  to w n  o f  W a d d e n z e e  w h e r e  m u s s e ls  a r e  c u l t u r e d  
i n  m u d d y  s u b s t r a t e s  t h e  m u s s e ls  a r e  d r e d g e d  a t  h a r v e s t  a n d  t h e r e f o r e  
i n  t h e  p r o c e s s  im b ib e  l o t s  o f  s i l t  a n d  p a r t i c l e s  ( H u lb u r t  a n d  H u lb u r t ,  
1 9 7 5 ) .  U n d e s i r a b le  f o r  c o n s u m p t io n  a t  t h i s  s t a g e ,  t h e y  a r e  m o v e d  d o w n  
t h e  D u tc h  C o a s t  t o  t h e  R h in e  n e a r  B e lg iu m  a n d  d e p o s i t e d  o n  t h e  s a n d y  
b o t t o m  o f  t h e  b a y .  T h is  o p e r a t io n  l i k e w i s e  i s  o b v io u s ly  f o r  c le a n s in g  

a n d  s t r e n g t h e n in g .

T h e  n e e d  f o r  c le a n s in g

E x t e n s iv e  i n v e s t i g a t i o n s  h a v e  b e e n  m a d e  o n  t h e  p u b l i c  h e a l t h  
a s p e c t  o f  o y s t e r  a n d  m u s s e l m ic r o b io lo g y  s in c e  D o d g s o n 's  ( 1 9 2 8 )  s t u d y .  
A s  d is e a s e  c a r r i e r s  t h e y  a r e  a b le  t o  h a r b o r  p o p u la t io n s  o f  S a lm o n e l la  
a n d  S h i g e l la  a s  w e l l  a s  l e s s  p a t h o g e n ic  c o l i f o r m s  w i t h i n  t h e i r  t i s s u e s .  
I n  f a c t  t h e  g r o w t h  o f  t h e  a b o v e - n a m e d  g e n e r a  i n  t i s s u e  h o m o g e n a te s  
c o n t in u e  t o  f o r m  t h e  b a s e s  o f  c o n t r o l  m e a s u r e s  f o r  t h e  p r e v e n t io n  o f  
s h e l l f i s h - b o r n e  g a s t r o e n t e r i t i s .

I s o l a t e d  r e p o r t s  n o t e d  t h e  p r e s e n c e  o f  v a r i o u s  p a t h o g e n ic  o r  
p o t e n t i a l l y  p a t h o g e n ic  o r g a n is m s  s u c h  a s  S p ir o c h a e t a e  a n o d o n ta e  
( F a n th a m , 1 9 0 7 ) ;  S a p r o s p i r a  a n d  C i s t i s p i r a  ( D m i t r o f f ,  1 9 2 6 ) ;  " V i b r i o s "  
( E l l i o t ,  1 9 2 6 ;  G a c u ta n ,  1 9 7 4 ) ;  V i b r i o  p a r a h a e m o ly t ic u s  ( A o k i  e t .  a l ,  

1 9 6 7 ;  B a r t l e y  a n d  S la n e t z ,  1 9 7 1 ) ,  M in a  h e r e l l e a  a n d  N e is s e r ia  ( G a c u ta n ,  
1 9 7 4 ) .

I n  t h e  P h i l i p p i n e s ,  t h e  fe w  s t u d ie s  o n  o y s t e r s  h a v e  a p t l y  d e a l t  
w i t h  c o l i f o r m s  ( S a la f r a n c a ,  1 9 5 2 ;  1 9 5 3 )  a n d  o n  t h e  n a t u r a l  b a c t e r i a  f l o r a  
w i t h  e m p h a s is  o n  s p o i la g e - c a u s in g  g e n e r a  ( G a c u ta n ,  1 9 7 4 ) .  S a la f r a n c a 's  
f i r s t  s t u d y  ( 1 9 5 2 )  p o s i t i v e l y  s h o w e d  t h e  p r e s e n c e  o f  c o l i f o r m s  a n d  o t h e r  
i n d i c a t o r s  o f  p o l l u t i o n ;  t h e  s e c o n d  d is c u s s e d  p r e p a r a t i v e  t r e a t m e n t s  o f  

o y s t e r s  f o r  c o n s u m p t io n  f o r  t h e  p u r p o s e  o f  d e a c t i v a t i n g  t h e s e  o r g a n is m s .
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A l t h o u g h  l i m i t e d  t o  a  fe w  s o u r c e s  ( S a la f r a n c a  g o t  h i s  s a m p le s  f r o m  

a r e a s  a d j o i n i n g  M a n i la  a n d  B in a k a y a n ;  G a c u ta n  b o u g h t  h i s  f r o m  C u b a o  
F a r m e r s  M a r k e t  a n d  f r o m  C a v i t e )  r e s u l t s  o f  t h e  s t u d ie s  m a y  b e  e x p e c te d  
o f  s a m p le s  f r o m  t h r o u g h o u t  t h e  a r c h ip e la g o  a n d  t h e r e f o r e  c o u ld  s e r v e  
a s  m o d e ls .

C a r r y in g  t h e  w o r k  f u r t h e r ,  G a c u ta n  ( 1 9 7 8 ,  u n p u b l .  r e s u l t s )  
s t u d ie d  t h e  v a r io u s  c o l i f o r m  g e n e r a  a n d  s p e c ie s  i s o l a b l e  f r o m  I l o i l o  
C i t y  o y s t e r s .  T h e  s a m p lin g  l a s t e d  f r o m  S e p te m b e r  1 9 7 7  t o  J a n u a r y  1 9 7 8 .  
T h e  p o t e n t i a l l y  p a t h o g e n ic  E n t e r o b a c t e r ia c e a e  o b s e r v e d  w e r e  E a s c h e r ic h e a  
c o l i ,  K l e b s i e l l a  p n e u m o n ia e ,  K .  o z a n a e ,  C i t r o b a c t e r  f r e u n d i i ,  E n t e r o b a c y e r  
c lo a c a e  a n d  E .  a g g lo m e r a n s .  T h e  f i r s t  2  w e r e  o b s e r v e d  i n  m o n t h ly  s a m p lin g s ;  
t h e  r e s t  s p o r a d i c a l l y .  I t  i s  t o  b e  e m p h a s iz e d  t h a t  t h e  b e t t e r  k n o w n  c a u s e s  

o f  g a s t r o e n t e r i c  i n f e c t i o n s  —  S a lm o n e l la ,  S h i g e l l a  ( a n d  V i b r i o )  w e r e  
d e l i b e r a t e l y  n o t  in c lu d e d  f o r  s o m e  t e c h n i c a l  d i f f i c u l t i e s .

T h e  n e e d  f o r  d e t o x i f i c a t i o n ,  d e p u r a t io n

F o r t u n a t e ly  t h e  P h i l i p p i n e  o y s t e r  i n d u s t r y  i s  n o t  f a c e d  w i t h  t h e  

im m e n s e  p r o b le m  o f  p a r a l y t i c  s h e l l f i s h  p o is o n in g  (P S P ) w h ic h  i s  e x p e r ie n c e d  
i n  t e m p e r a te  c o u n t r i e s  e s p e c i a l l y  t h e  U S , C a n a d a , S c o t la n d ,  N o r w a y ,  U K  a n d  

P o r t u g a l  ( L o o s a n o f f ,  1 9 7 3 ) .  T h is  t y p e  o f  p o is o n in g  r e s u l t s  f r o m  i n g e s t io n  
o f  b i v a l v e s  w h ic h  h a v e  c o n s u m e d  t h e  d i n o f l a g e l l a t e s  G o n y a u la x  c a t e n e l l a  
a n d  G . t a m a r e n s is  ( Q u a y le ,  1 9 6 9 ;  P r a k a s  e t .  a l ,  1 9 7 1 ;  L o o s a n o f f ,  1 9 7 3 ) .

T h e r e  i s  h o w e v e r  a  n e e d  t o  p u r g e  o y s t e r s  o f  c o l i f o r m s ,  E n t e b a c t e r ia c e a e ,  

a n d  o t h e r  p o t e n t i a l  p a th o g e n s  i n  v ie w  o f  r e p o r t s  o f  g a s t r o e n t e r i c  d is t u r b a n c e s  
d u e  t o  o y s t e r / m u s s e l  c o n s u m p t io n .  I n  o t h e r  w o r d s ,  o y s t e r  s h o u ld  b e  d e p u r a t e d  
b e f o r e  s a le  i n  m a r k e t s .

I n  c o u n t r i e s  w i t h  s t r i c t  la w s ,  t h e  s a le  o f  o y s t e r s  a n d  m u s s e ls  g r o w n  
i n  a r e a s  c o n f i r m e d  t o  b e  p o l l u t e d  w i t h  s e w a g e , a n d  e v e n  t h e  c u l t u r e ,  m a y  
b e  r e s t r i c t e d  a n d  s h o r e s  c lo s e d .  T h is  w a s  r e s o r t e d  t o  i n  t h e  a d v e n t  o f  
h u m a n  p o p u la t io n  g r o w t h  c e n t e r s  a s  i n  S o u t h e r n  M is s i s s i p p i  s p e c i f i c a l l y  
t h e  t r a d i t i o n a l l y  o y s t e r - r i c h  P a s c a g o u la  r i v e r  i n  1 9 6 1 .  B i l o x i  B a y  i n  
1 9 6 7 ,  S t .  L o u is  B a y  a n d  G r a v e la n d  B a y o u  i n  1 9 7 5  ( M a c K e n z ie ,  1 9 7 5 ) .  R e e f  
c lo s u r e s  d u e  t o  p o l l u t i o n  h o w e v e r  le a d s  t o  e c o n o m ic  d i s l o c a t i o n  o f  s m a l l ,  
s u b s is t e n c e  o y s t e r m e n .  C e r t a i n l y ,  t h e r e  a r e  o t h e r  s o lu t i o n s .

T h e  f a t t e n i n g  p r o c e s s  i n  c l a i r e s  b e in g  d o n e  i n  M a r e n n e - O le r o n ,  
F r a n c e ,  t h e  r e l a y  s y s te m  i n  P r in c e  E d w a rd  I s l a n d ,  a n d  t h e  t r a n s f e r  f r o m  
m u d d y  t o  s a n d y  s u b s t r a t a  i n  W a d d e n z e e  a r e  e s s e n t i a l l y  d e p u r a t io n  p r o c e s s e s .  

T h e r e  a r e  in s t a n c e s  when more refined and slightly more advanced technology 
is resorted to.
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I n  M a r e n n e - O le r o n ,  a f t e r  t h e  o y s t e r s  a r e  h a r v e s t e d  f r o m  t h e  

c l a i r e s ,  t h e  o w n e r - c u l t u r i s t  i s  r e q u i r e d  b y  la w  t o  t r a n s f e r  t h e  
s a m e  t o  c e m e n t  b a s in s  t o  e x p e l  p s e u d o fe c e s  f r o m  t h e  v i s c e r a  ( A n d e r s o n ,  
1 9 7 7 ) .  T h e  o y s t e r s  a r e  t h e n  s o r t e d  b y  s i z e  a n d  s h a p e ,  p la c e d  i n  b a s k e t s ,  
a n d  c e r t i f i e d  a s  t o  q u a l i t y  g r a d e  ( " f i n e s  d e  c l a i r e , "  " s p e c i a l e s , "  e t c . )  
a n d  t r a n s p o r t e d  f o r  m a r k e t in g .

E a c h  c o u n t r y  h a s  i t s  o w n  d e p u r a t io n  p o l i c y .  F r a n c e  a n d  U S h a v e  
n o  f i x e d  la w s  t o  a b id e  b y  e x c e p t  w h e n  P S P  i s  r e p o r t e d ;  w h i l e  S p a in  a n d  
t h e  N e t h e r la n d s  a r e  tw o  c o u n t r i e s  w i t h  v e r y  s t r i c t  r e g u l a t i o n s .  I n  
S p a in ,  a n y  o y s t e r / m u s s e l  e a r m a r k e d  f o r  s a le  f r e s h  i n  t h e  c o u n t r y  o r  
o u t s id e  m u s t ,  b y  la w ,  b e  d e p u r a t e d  f o r  4 8  h o u r s  ( H u lb u r t  a n d  H u lb u r t ,  
1 9 7 5 ) .

T h e  d e p u r a t io n  p r o c e s s ,  d u r a t i o n

T h e  t e c h n o lo g y  i s  r e l a t i v e l y  s im p le .  S e a w a te r  ( c le a n  a s  s t e r i l i z e d )  
i s  p u m p e d  i n t o  l a r g e  h o ld in g  t a n k s  a n d  t h e  lo a d  o f  i m p u r i t i e s  i s  q u a n t i f i e d .  
T h e  p r o p e r  a m o u n t  o f  c h lo r i n e  ( i n  F r a n c e ,  o z o n e  i s  u s e d )  i s  a d d e d  a n d  
a l lo w e d  t o  e v a p o r a t e .  T h e  m u s s e ls / o y s t e r s  a r e  t h e n  p la c e d  o n  r o c k s  i n  
t a n k s ,  a n d  t h e  p u r i f i e d  ( t r e a t e d )  w a t e r  i s  s l o w l y  p u m p e d  o v e r  f o r  4 8  h o u r s .  
T h e  o y s t e r s / m u s s e ls ,  n o w  c le a n  a r e  p la c e d  i n  b a g s ,  s e a le d ,  ta g g e d  a n d  
r i n s e d .  T h e  d r a in i n g  t a k e s  3 h o u r s .  T h e s e  a r e  t h e n  s h ip p e d  u n r e f r i g e r a t e d  
i n  c lo s e d  t r u c k s .  W h e n  p r o p e r l y  d e p u r a t e d ,  t h e  s a m p le s  s h o u ld  k e e p  f o r  
3 d a y s  ( H u lb u r t  a n d  H u lb u r t ,  1 9 7 5 ) .

T h e  t im e  i n v o lv e d  t o  c o m p le t e ly  p u r g e  o y s t e r s  o f  t h e i r  c o l i f o r m  
lo a d  s h o u ld  v a r y  w i t h  e a c h  s a m p le .  W h i le  o y s t e r s  a r e  a s s u r e d  c le a n  i n  
4 8  h o u r s  a s  i n  t h e  a b o v e  c a s e ,  o y s t e r s  f r o m  M e x ic o  a r e  d e e m e d  c le a n s e d  
i n  7 d a y s  ( O g le  e t .  a l ,  1 9 7 7 ) .

P r o c e s s in g  t o  p r o lo n g  k e e p in g  t im e  a n d  q u a l i t y  o f  o y s t e r s

E x t e n s iv e  c h a r a c t e r i z a t i o n  o f  t h e  n a t u r a l  b a c t e r i a l  f l o r a  i n  t h e  
U S ( C o lw e l l  a n d  L i s t o n ,  1 9 6 0 ;  V a s c o n c e lo s  a n d  L e e ,  1 9 7 2 )  s h o w e d  a  
p r e d o m in a n c e  o f  P s e u d o m o n a s , V i b r i o ,  A c h r o m o b a c t e r ,  F la v o b a c t e r iu m , t o  
n a m e  a  f e w .  T h e s e  tw o  r e s e a r c h  g r o u p s  h a v e  c o n s i s t e n t l y  s h o w n  a  r e l a ­
t i v e l y  h ig h  i n i t i a l  lo a d  o f  P s e u d o m o n a s  a n d  A c h r o m o b a c t e r ,  tw o  g e n e r a  
l i n k e d  w i t h  p r o t e o l y s i s .  P h i l i p p i n e  o y s t e r s  ( G a c u ta n ,  1 9 7 4 )  a r e  
c h a r a c t e r iz e d  b y  a  v e r y  lo w  i n i t i a l  P s e u d o m o n a s  c o n t e n t  b u t  v e r y  h ig h  
F la v o b a c t e r iu m  lo a d .  T h e  l a t t e r  i s  a n  i n d i c a t i o n  o f  f r e s h n e s s .

O n  t h e s e  c o u n t s ,  P h i l i p p i n e  o y s t e r s  s h o u ld  k e e p  lo n g e r  i f  p r o c e s s e d  
p r o p e r l y .  T h e r e  i s  a  t e n d e n c y  f o r  F i l i p i n o s  t o  e a t  t h e i r  o y s t e r s  im m e ­

d i a t e l y  a f t e r  s t e a m in g ,  n e v e r  t r y i n g  t o  k e e p  s o m e  f o r  t h e  n e x t  d a y .  
M u s s e ls  a r e  s o m e t im e s  p r o c e s s e d  i n t o  a  " b a g o o n g "  k i n d  o f  p r e p a r a t i o n  
p o p u la r  i n  t h e  s o u t h .  R a w - s to c k  m u s s e ls  a r e  s h u c k e d ,  p la c e d  i n  b o t t l e s  
a n d  s a l t e d  f o r  a  f e r m e n t a t i v e  p r o c e s s  t h a t  a s s u r e s  a n  im p r o v e d  f l a v o r ,  
a n d ,  m o re  i m p o r t a n t l y ,  f r e e d o m  f r o m  p a t h o g e n ic  o r g a n is m s .
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In  o th e r c o u n tr ie s ,  oys te rs -m usse ls  in tended  f o r  canning are  
p laced  in  steam ing machines fo r  cook ing . The s h e lls  open a u to m a tic a lly  
d u r in g  the  h e a tin g , a re  shucked by hand, and p laced  in  b r in e  s o lu t io n .  
The meats then f lo a t ,  e n a b lin g  the  w orker to  skim them o f f ,  washed, and 
p laced  in  cans. Sauces a re  then added, heated in  r e to r t s  and sealed 
(H u lb u rt and H u lb u rt,  1975; Mackenzie, 1977). Raw -stock mussels a f te r  
c o ld  shucking a re  p laced  in  p la s t ic  c o n ta in e rs , q u ic k - fro z e n  and s o ld .
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