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SMOKE-CURING OF FISH

by

M arce liano B. N ie to 1/ 

and
 F lo r ia n  Magno-Orejana2/

INTRODUCTION

Smoke-curing o f  f is h  (p a g t it in a p a )  is  a 
process which c o n s is ts  o f  exposing the f is h  
( e i th e r  whole, s p l i t  open o r f i l l e t e d )  f o r  a 
c e r ta in  le n g th  o f  tim e in  an enclosed environm ent 
f i l l e d  w ith  smoke. The purpose o f  the smoke­
c u r in g  process is  a tta in e d  when the  f is h  has 
acqu ired  a golden brown c o lo u r.

Smoke g e n e ra tion  (pagpapausok) is  
ach ieved by b u rn in g  sawdust o r  wood shavings. 
The com bustion is  c o n tro lle d  so th a t  flam es are 
avo ided.

1/ Department o f  F ish  P rocessing Technology, 
C o llege  o f  F is h e r ie s , U n iv e rs ity  o f  the 
P h ilip p in e s  in  the  V isayas

2/ I n s t i t u t e  o f  F is h e r ie s  Development and 
Research, C o llege o f  F is h e r ie s , U n iv e rs ity  o f  
the  P h ilip p in e s  in  the  Visayas
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T h is  m a n u a l d is c u s s e s  i n  d e t a i l  t h e  
s m o k in g  p r o c e s s  f o r  f i s h ,  p r e s e n t s  im p r o v e d  
d e s ig n s  o f  s m o k e h o u s e s  a n d  re co m m e n d s  s t a n d a r d iz e d  
p r o c e d u r e s  f o r  t h e  s m o k e - c u r in g  o f  som e s p e c ie s  
o f  f i s h ,  u s in g  a p p r o p r i a t e  t e c h n o lo g y .

T h e  t r a d i t i o n a l  p r o c e s s  f o r  p r o d u c in g  
w o o d  sm oke  i s  t o  k i n d l e  l i v e  o r  s m o u ld e r in g  p ie c e s  
o f  w o o d  u n t i l  g lo w in g  e m b e rs  a r e  p r o d u c e d ,  t h e n  
c o v e r in g  t h i s  w i t h  s a w d u s t  t o  i n i t i a t e  t h e  p r o d u c ­
t i o n  o f  d e n s e  s m o k e . B y  u s in g  a m e c h a n iz e d  
s m o k e h o u s e  w h e re  h e a t i n g  c o i l s  a r e  i n s t a l l e d ,  t h e  
p r o c e s s  i s  m uch  e a s i e r  b e c a u s e  s a w d u s t  i s  f e d  
m e c h a n ic a l l y  o n to  t h e  r e d - h o t  c o i l s .  As t h e  
s a w d u s t  b u m s ,  t h e  l i g n i n  c o n s t i t u e n t  o f  t h e  w o o d  
i s  t h e r m a l l y  d e g ra d e d  p r o d u c in g  a  v a r i e t y  o f  
s u b s ta n c e s  t h a t  c o n t r i b u t e  t o  t h e  p e c u l i a r  s m e l l  
a n d  t a s t e  o f  sm o ke d  f i s h .  T h e s e  s u b s ta n c e s  i n c lu d e  
p h e n o ls ,  a ld e h y d e s ,  k e t o n e s ,  a n d  o r g a n i c  a c id s ,  
w h ic h  c o n s t i t u t e  t h e  m a in  c o m p o n e n ts  o f  w o o d  s m o k e . 
P h e n o ls  a r e  r e s p o n s ib le  f o r  t h e  sm oke  a ro m a , w h i l e  
a ld e h y d e s  a n d  k e to n e s  a r e  b e l i e v e d  t o  c a u s e  t h e  
f o r m a t io n  o f  a  g o ld e n  b ro w n  c o l o u r  t h r o u g h  M a i l l a r d  
r e a c t i o n .

T he  sm oke  g e n e r a te d  d u r i n g  k i n d l i n g  i s  
l e d  i n t o  t h e  s m o k in g  ro o m  w h e re  t h e  f i s h  a r e  h u n g  
o r  w h e re  t h e  t r a y s  o f  f i s h  a r e  p la c e d .  As t h e  
sm oke  p a s s e s  t h r o u g h ,  i t  com es i n t o  c o n t a c t  w i t h  
t h e  w e t  f i s h .  Sm oke s e t t l e s  o n  t h e  f i s h  s c a le s  
a n d  f l e s h ,  i f  t h e  f i s h  i s  s p l i t  o p e n ,  a n d  t h e  f i s h  
lo s e s  some o f  i t s  m o is t u r e .  T h e  sm oke  th e n  
g r a d u a l l y  p e n e t r a t e s  t h e  f l e s h  a n d  c o n t in u e s  t o  do 
s o  e v e n  lo n g  a f t e r  t h e  s m o k e - c u r in g  p r o c e s s  h a s  
e n d e d .
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S m o k e - c u r in g  n o r m a l l y  r e q u i r e s  tw o  h o u r s  
w h e n  c o n d i t i o n s  a r e  i d e a l .  T he  f i n i s h e d  p r o d u c t  
a c q u i r e s  a  t y p i c a l  sm oke  a ro m a , a  g o ld e n  b ro w n  
c o l o u r ,  a n d  a  f a i r l y  j u i c y  t e x t u r e .  T h e  f i n a l  
t e x t u r e  d e p e n d s  o n  t h e  e x t e n t  o f  d e s i c c a t i o n  
d u r i n g  t h e  s m o k e - c u r in g  p r o c e s s ,  i . e . ,  o n  t h e  
m o is t u r e  c o n t e n t  o f  t h e  f i n i s h e d  p r o d u c t .  F ro m  
t h e  c o n s u m e r 's  p o i n t  o f  v ie w ,  a  m o is t u r e  c o n t e n t  
o f  a r o u n d  6 0  t o  65  p e r  c e n t  i s  g e n e r a l l y  p r e f e r r e d ,  
a l t h o u g h  a  55  p e r  c e n t  m o is t u r e  d o e s  n o t  m ake a 
g r e a t  d i f f e r e n c e  t o  t h e  a c c e p t a b i l i t y  o f  t h e  
p r o d u c t .

Im p ro v e d  d e s ig n s  o f  s m o k e h o u s e s  a r e  
s h o w n  i n  F ig s .  1 -A  a n d  1 - B .

M ATERIALS NEEDED IN  SMOKE-CURING

A . F is h

T h e re  i s  n o  l i m i t  t o  t h e  s p e c ie s  o f  
f i s h  t h a t  c a n  b e  s m o k e d . F ro m  t h e  c o m m e r c ia l  
p o i n t  o f  v ie w ,  h o w e v e r ,  t h e  f o l l o w i n g  s p e c ie s  
a r e  im p o r t a n t :

1 . M i l k f i s h ,  l o c a l l y  c a l l e d  b a n g u s  
(C h a n o s  c h a n o s )

2 .  R o u n d s c a d , l o c a l l y  c a l l e d  
g a lu n g g o n g  (D e c a p te ru s  m a c ro s o m a )

3 .  I n d ia n  M a c k e r e l ,  l o c a l l y  c a l l e d  
a lu m a h a n  ( R a s t r e l l i g e r  k a n a g u r t a )
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F i g .  1 S m o ke h o u se s  ( Im p r o v e d  s m o k e h o u s e s  a v a i l ­
a b le  a t  t h e  U n i v e r s i t y  o f  t h e  P h i l i p p i n e s  
i n  t h e  V is a y a s ,  C o l le g e  o f  F i s h e r i e s ,  
D e p a r tm e n t  o f  F i s h  P r o c e s s in g  T e c h n o lo g y )

F i g .  1 - A  Im p ro v e d  d ru m  s m o k e h o u s e  f o r  s m a l l -  
s c a le  p r o d u c t i o n  ( F a b r i c a t e d  u n d e r  N STA- 
UP P r o j e c t  8 1 0 5  i n  O p e r a t io n  M a n u a l 
a v a i l a b l e  f r o m  P r o f .  M a r c e l ia n o  B . N i e t o ,  
D e p a r tm e n t  o f  F i s h  P r o c e s s in g  T e c h n o lo g y ,  
UPVCF, D i l im a n ,  Q u e z o n  C i t y )
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F i g .  1 -B  S o la r - a g r o w a s t e  m u l t i p u r p o s e  d r i e r /  
s m o k e r  ( F a b r i c a t e d  u n d e r  N STA-UP P r o j e c t  
8 1 0 6  i n  O p e r a t io n  M a n u a l a v a i l a b l e  f r o m  
D r .  F l o r i a n  M a g n o - O r e ja n a ,  D e p a r tm e n t  
o f  F i s h  P r o c e s s in g  T e c h n o lo g y ,  UPVCF, 
D i l im a n ,  Q u e zo n  C i t y )
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F i g .  1 -C  T o r r y  K i l i n  -  M e c h a n iz e d  ( C o u r te s y  o f  
GTZ P r o j e c t  i n  O p e r a t io n  M a n u a l a v a i l ­
a b le  a t  t h e  D e p a r tm e n t  o f  F is h  P r o c e s s ­
in g  T e c h n o lo g y ,  UPVCF, D i l im a n ,  Q u e zo n  
C i t y )
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4 .  H e r r i n g  a n d  S a r d in e s ,  l o c a l l y  
c a l l e d  t u n s o y  ( S a r d i n e l l a  
l o n g i c e p s ) ,  ta m b a n  ( S a r d i n e l l a  
f i mb r i a t a ) ,  la p a d  ( S a r d i n e l l a  
p e r f o r a t a )  a n d  t a w i l i s  ( H a r e n g u la  
t a w i l i s )

5 .  M u s s e ls ,  l o c a l l y  c a l l e d  ta h o n g  
( M y t i l u s  s m a r a g d in u s )

B . S a l t

S u n - d r ie d  s a l t  i s  u s e d .  A h ig h  g r a d e  
s u n - d r i e d  s a l t  i s  p r e f e r a b l e ,  s in c e  i t  c o n t a in s  
l e s s  s a n d  a n d  o t h e r  v i s i b l e  i m p u r i t i e s .  F i l t r a ­
t i o n  o f  t h e  s a l t  s o l u t i o n ,  b y  m eans o f  a  f i n e  c l o t h ,  
i s  n e c e s s a r y  w hen  a  t h i r d  g r a d e  s a l t  i s  u s e d .

C. S a w d u s t o r  W ood S h a v in g s

S a w d u s t o r  w o o d  s h a v in g s  f r o m  h a rd w o o d  
a r e  p r e f e r r e d  a s  s m o k in g  f u e l .  S o f tw o o d s ,  e . g .  
p a lo c h in a  a n d  p i n e ,  w h ic h  a r e  r e s i n o u s ,  im p a r t  a n  
a c id  t a s t e ;  m o r e o v e r ,  w h e n  b u r n e d ,  t h e y  r e le a s e  
h a r m f u l  sm oke  c o m p o n e n ts  t h a t  a r e  d e p o s i t e d  o n  
t h e  f i s h .

B a g a s s e  i s  a l s o  u s e d  i n  som e s m o k in g  
p l a n t s  b u t  t h e  sm oke  p r o d u c e d ,  a l t h o u g h  n o t  
o f f e n s i v e ,  i s  d i f f e r e n t  f r o m  t h a t  o f  h a rd w o o d  a n d  
a t y p i c a l .

W hen u s in g  t h e  n o n - m e c h a n iz e d  s m o k e ­
h o u s e ,  a  m ix t u r e  o f  s a w d u s t  a n d  w o o d  s h a v in g s  o r  
p ie c e s  O f  w o o d  i s  m o re  s u i t a b l e  f o r  c o n t in u o u s  
k i n d l i n g  a n d  sm oke  g e n e r a t io n .
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D . B o i l i n g  B a s k e t

A b o i l i n g  b a s k e t  i s  made o f  b a m b o o . 
T h e  d ia m e t e r  o f  t h e  b a s k e t  d e p e n d s  o n  t h e  s i z e  o f  
t h e  s t e e l  v a t  i n  w h ic h  t h e  b r i n e  i s  h e a te d  ( F i g .  2 - B ) . 
T h e  l i f e s p a n  o f  t h i s  b a s k e t  ra n g e s  f r o m  s i x  m o n th s  
t o  o n e  y e a r  o f  c o n t in u o u s  u s e .

F i g .  2 -A  S to v e  a n d  B o i l i n g  V a t

F i g .  2 -B  B o i l i n g  B a s k e t
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STEPS IN  SMOKE-CURING

A . S e l e c t i o n  o f  Raw M a t e r i a l

A n y  o f  t h e  s p e c ie s  o f  f i s h  m e n t io n e d  
e a r l i e r  c a n  b e  s m o k e - c u r e d .  T h e  r e a s o n  f o r  s e l e c t ­
i n g  t h e s e  s p e c ie s  i s  t h e i r  c o m m e r c ia l  v a lu e  s in c e  
t h e y  a r e  a l r e a d y  k n o w n  t o  c o n s u m e rs  a s  s m o ke d  i t e m s .

W h a te v e r  f i s h  i s  u s e d ,  i t  m u s t  b e  
f r e s h .  A  f r e s h  f i s h  i s  f i r m  i n  t e x t u r e ,  h a s  n o  
o f f - o d o u r ,  h a s  b r i g h t  r e d  g i l l s  a n d  c l e a r  e y e s ,  
a n d  i s  s i l v e r y - c o l o u r e d  i n  a p p e a r a n c e .  When 
s p o i l e d  f i s h  i s  u s e d ,  t h e  t a s t e  a n d  t e x t u r e  o f  
t h e  p r o d u c t  s u f f e r .  I n  a d d i t i o n ,  h a n d l i n g  d u r i n g  
p r o d u c t i o n  b e co m e s  v e r y  d i f f i c u l t  a n d  w a s ta g e  d u e  
t o  p h y s i c a l  dam age i n c r e a s e s .

B . C le a n in g  t h e  F is h

C le a n in g  o f  t h e  f i s h  t o  b e  s m o k e -  
c u r e d  v a r i e s  d e p e n d in g  o n  t h e  s i z e .  B ig g e r  f i s h  
( 1 5 - 2 5  cm o r  lo n g e r )  s u c h  a s  s t r i p e d  m a c k e r e l ,  
r o u n d s c a d  a n d  m i l k f i s h  m u s t  b e  g u t t e d .  G u t t i n g  
c o n s i s t s  o f  r e m o v in g  t h e  i n t e r n a l  o r g a n s  o f  t h e  
f i s h  a n d  c le a n in g  t h e  b e l l y  c a v i t y  o f  b lo o d .  
T h e  g u t  im p a r t s  b i t t e r  a n d  o t h e r  o f f - t a s t e s  t o  
t h e  f i s h ,  w h i l e  b lo o d  a lo n g  t h e  b a c k b o n e  i n  t h e  
b e l l y  p o r t i o n  m a ke s  t h e  f i n i s h e d  p r o d u c t  u n s i g h t l y  
d u r i n g  c o n s u m p t io n .  S p o i la g e  i s  a l s o  f a s t e r  i n  
t h i s  p o r t i o n  s in c e  i t  c o n t a in s  t h e  b u l k  o f  b a c t e r i a  
a n d  e n z y m e s  t h a t  c a u s e  d e t e r i o r a t i o n  i n  f i s h .
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C . B r i n i n g  o r  B r in e  S a l t i n g

B r i n i n g  i s  a  p r o c e s s  o f  s a l t i n g  f i s h  
b y  im m e r s in g  i t  i n  a  s a l t w a t e r  s o l u t i o n  f o r  a 
c e r t a i n  l e n g t h  o f  t im e .  T h e  p u r p o s e  o f  b r i n i n g  
i s  t o  im p a r t  t h e  d e s i r e d  s a l t y  t a s t e  t o  t h e  f i s h ,  
le a c h  t h e  b lo o d  a n d  m ake t h e  f l e s h  f i r m .  B r i n i n g  
t im e  d e p e n d s  o n  t h e  s i z e  o f  t h e  f i s h  o r  t h i c k n e s s  
o f  t h e  s k i n  a n d  f l e s h .  (S e e  T a b le  1 )

B ig g e r  f i s h  l i k e  m i l k f i s h ,  r o u n d s c a d  
a n d  m a c k e r e l  m u s t b e  b r i n e d  so  t h a t  t h e  s a l t  
p e n e t r a t e s  e v e n ly  i n t o  t h e  f l e s h .  S m a l l  s p e c ie s  
l i k e  h e r r i n g  a n d  s a r d in e s  n e e d  n o t  b e  s o a k e d  i n  
b r i n e  p r i o r  t o  b o i l i n g .

A s a t u r a t e d  b r i n e  i s  n o r m a l l y  u s e d  
b e c a u s e  i t  i s  e a s y  t o  p r e p a r e  a n d  t h e  r a t e  o f  s a l t  
i n t a k e  b y  t h e  f i s h  i s  f a s t e r ,  h e n c e ,  a  s h o r t e r  
s o a k in g  t im e  i s  r e q u i r e d .

T he  p r e p a r a t i o n  o f  t h i s  b r i n e  c o n s i s t s  
i n  d i s s o l v i n g  s a l t  i n  w a t e r  u n t i l  t h e  s a l t  c e a s e s  
t o  d i s s o l v e .  T h e  s o l u t i o n  i s  t h e n  f i l t e r e d  u s in g  
a  f i n e  c l o t h  t o  s t r a i n  i t  o f  s a n d ,  o t h e r  p a r t i c l e s  
a n d  v i s i b l e  i m p u r i t i e s .
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T a b le  1 . R ecom m ended b r i n i n g  a n d  b o i l i n g  t im e s  
f o r  d i f f e r e n t  s p e c ie s

F is h  a n d  S iz e B r i n i n g  T im e B o i l i n g  T im e

( m in u te s ) ( m in u t e s )
R o u n d s c a d

11 -  13  cm lo n g ( 5 ) 5 *

14 -  16 cm lo n g 20 5 - 8

17 -  20  cm lo n g 45 10

S t r i p e d  M a c k e r e l

20  cm lo n g 20 10

25 cm lo n g 30 10

H e r r i n g  a n d  S a r d in e s

10 -  12 cm lo n g (1 0 ) 5 *

13 -  15 cm lo n g (2 0 ) 1 0 *

M i l k f i s h

2 5 0  g / f i s h 60 1 0 -1 5

3 5 0  g / f i s h 90 1 0 -1 5

5 0 0  g / f i s h 120 1 0 -1 5

N o te :  1 . B r i n i n g  t im e  e n c lo s e d  i n  p a r e n th e s e s  
m eans t h a t  i t  m ay b e  o m i t t e d .

2 .  B o i l i n g  t im e  w i t h  a s t e r i s k  m eans 
t h a t  s a t u r a t e d  b r i n e  i s  u s e d  f o r  
b o i l i n g  f i s h .
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D . B o i l i n g  i n  B r in e

A 10% b r i n e  i s  g e n e r a l l y  u s e d  f o r  
b o i l i n g  t h e  f i s h  i f  t h e s e  h a v e  b e e n  p r e - s o a k e d  
i n  b r i n e .  T h is  i s  p r e p a r e d  b y  d i s s o l v i n g  10 p a r t s  
( t a k a l )  o f  s a l t  i n  90  p a r t s  o f  w a t e r ,  o r  e q u i v a l e n t  
t o  I  p a r t  o f  s a l t  i n  9 p a r t s  o f  w a t e r .  A s a t u r a t e d  
b r i n e ,  o n  t h e  o t h e r  h a n d ,  i s  u s e d  w h e n  f i s h  h a v e  
n o t  p r e v i o u s l y  b e e n  b r i n e d  as i n  t h e  c a s e  o f  
s a r d in e s  a n d  h e r r i n g .  The  b r i n e  i s  h e a t e d  t o  
b o i l i n g  p o i n t  b e f o r e  t h e  f i s h  a r e  im m e rs e d .  T h is  
p r o c e s s  c o o k s  t h e  f i s h ,  a r r e s t s  t e m p o r a r i l y  t h e  
e n z y m ic  a n d  b a c t e r i a l  a c t i v i t i e s ,  a n d  m akes t h e  
s u r f a c e  o f  t h e  f i s h  s t i c k y ,  a s s i s t i n g  i n  r a p i d  
sm oke  a b s o r p t i o n . S in c e  b o i l i n g  m akes s u b s e q u e n t  
h a n d l i n g  d e l i c a t e  a n d  d i f f i c u l t ,  s p e c i a l  c a r e  m u s t 
b e  t a k e n  a f t e r  t h e  f i s h  h a v e  b e e n  b o i l e d .

B o i l i n g  i s  d o n e  b y  b a tc h e s  i n  a 
s t e e l  c o o k in g  v a t  t h e  f i s h  b e in g  a r r a n g e d  i n  
l a y e r s  i n  b o i l i n g  b a s k e t s .  T h e  t im e  o f  im m e r s io n  
d e p e n d s  o n  t h e  s i z e  o f  t h e  f i s h .  I t  c a n  b e  ju d g e d  
t o  b e  s u f f i c i e n t  w h e n  t h e  e y e s  o f  t h e  f i s h  h a v e  
beco m e  o p a q u e . See T a b le  1 f o r  t h e  b o i l i n g  t im e  
o f  d i f f e r e n t  s p e c ie s .

E . S m o k e -C u r in g

S m o k e - c u r in g  i s  d o n e  t o  im p a r t  t h e  
d e s i r e d  g o ld e n  b ro w n  c o l o u r  t o  t h e  f i s h  a n d  t h e  
t y p i c a l  sm oke  a ro m a . T h e  p r o c e s s  c o n s i s t s  i n  
g e n e r a t in g  sm oke  b y  k i n d l i n g  s a w d u s t  i n  t h e  
c o m b u s t io n  u n i t  a n d  c h a n n e l l i n g  i t  t o  t h e  f i s h .  
S m o k in g  t im e  d e p e n d s  o n  t h e  t e m p e r a t u r e  b u t ,  
i d e a l l y ,  t h i s  r e q u i r e s  tw o  h o u r s  a t  t h e  m o s t w h e n  
s m o k in g  i s  d o n e  a t  4 0 °C  f o r  30 m in u t e s , a n d  a t  
8 0 °C  f o r  t h e  r e s t  o f  t h e  t im e .
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S m o k e - c u r in g  c a n  b e  c l a s s i f i e d  i n t o  
tw o  t y p e s  b a s e d  o n  t h e  s m o k in g  t e m p e r a t u r e ,  i . e . ,  
c o ld  a n d  h o t  s m o k in g .  I n  c o ld  s m o k in g ,  t h e  te m ­
p e r a t u r e  d o e s  n o t  e x c e e d  4 5 °C  i n  t h e  s m o k in g  
c h a m b e r  w h i l e  i n  h o t  s m o k in g  t h e  t e m p e r a t u r e  m ay 
r e a c h  9 0 ° C .  I n  t h e  P h i l i p p i n e s ,  h o t  s m o k in g  i s  
t r a d i t i o n a l l y  p r a c t i s e d .

T h e  s u r f a c e  o f  t h e  f i s h  m u s t  b e  w e t  
s o  t h a t  t h e  sm oke  w i l l  b e  a b s o r b e d  f a s t e r .  
S i m i l a r l y ,  t h e  sm oke  c o m in g  i n  m u s t  c o n t a in  a 
l i t t l e  m o is t u r e  s o  a s  n o t  t o  d r y  t h e  f i s h  s u r f a c e .  
H o w e v e r  i t  m u s t n o t  c o n t a in  t o o  m uch  m o is t u r e  
o t h e r w is e  w a t e r  v a p o u r  w i l l  c o n d e n s e  o n  t h e  f i s h  
a n d  w i l l  w a s h  o f f  a b s o r b e d  sm oke  t h r o u g h  d r i p p i n g .  
T h is  n o r m a l l y  h a p p e n s  w h e n  t h e  w e a th e r  i s  c o ld  
a n d  h u m id  o r  w h e n  i t  i s  r a i n i n g ,  i n  p a r t i c u l a r  
i f  s m o k e h o u s e s  w i t h o u t  c h im n e y  f a n s  a r e  u s e d .

I n  b u r n in g  t h e  s a w d u s t ,  c a r e  m u s t b e  
t a k e n  n o t  t o  p r o d u c e  f la m e s .  T h e  p r o p e r  w a y  t o  
d o  t h i s  i s  t o  c o n t r o l  t h e  in - c o m in g  a i r  so  t h a t  
t h e  s a w d u s t  i s  m e r e ly  k i n d l e d .  I f  f la m e s  a r e  
p r o d u c e d ,  t h e  sm o ke d  f i s h  be co m e  s o o t y  a n d  h a r m f u l  
sm o ke  c o m p o n e n ts  s u c h  a s  PAH ( p o ly a r o m a t i c  h y d r o ­
c a r b o n s )  a r e  r e le a s e d  a n d  d e p o s i t e d  o n  t h e  f i s h .
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F . C o o l in g  a n d  P a c k in g

T h e  sm oked  f i s h  m u s t  b e  c o o le d  f i r s t  
b e f o r e  t h e y  a r e  p a c k e d ,  o t h e r w is e  v a p o u r  w i l l  
c o n d e n s e  a n d  m o is t e n  t h e  i n s i d e  o f  t h e  p a c k a g e .
I t  i s  n o t  a d v is a b le  t o  p a c k  sm o ke d  f i s h  i n  p l a s t i c  
m a t e r i a l  i f  s t o r a g e  i s  t o  t a k e  p la c e  a t  ro o m  o r  
c h i l l i n g  t e m p e r a t u r e s .  P l a s t i c  i s  s u i t a b l e  o n l y  
w hen  t h e  p r o d u c t  i s  t o  b e  f r o z e n .  I n  t h e  f o r m e r  
c a s e ,  c le a n  b ro w n  p a p e r  c a n  b e  u s e d  as  w r a p p in g  
o r  l i n i n g  o f  c a r t o n  b o x e s  o r  t r a y s ;  a l t e r n a t i v e l y ,  
b a n a n a  le a v e s  c a n  b e  u s e d .

T h e  s te p s  t o  b e  f o l l o w e d  i n  s m o k e ­
c u r i n g  f i s h  a r e  as  sh o w n  b e lo w :

F is h

C le a n in g

↓
S o a k in g  i n  B r in e  

A r r a n g in g  i n  B o i l i n g  B a s k e t

↓
B o i l i n g

↓
A r r a n g in g  o n  S m o k in g  T r a y s  

↓
S m o k e -C u r in g  

C o o l in g  a n d  P a c k in g  

M a r k e t in g
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TECHNICAL PROBLEMS OF SMOKE-CURING

A . Sm oke D e p o s i t i o n  a n d  C o lo u r  F o r m a t io n

Sm oke d e p o s i t i o n  i s  a  c o m p le x  p r o c e s s .  
I t  i s  n o t  s u f f i c i e n t  t h a t  sm oke  i s  d e n s e  a n d  m o v in g ,  
a n d  t h e  f i s h  s u r f a c e  m o is t .  T h e  n e e d  f o r  c o n t r o l ­
l i n g  t h e  t e m p e r a t u r e  a n d  r e l a t i v e  h u m i d i t y  h a s  
b e e n  fo u n d  t o  b e  o f  g r e a t  im p o r ta n c e  f o r  s u c c e s s f u l  
s m o k e - c u r in g .  On a  h u m id  d a y ,  i t  i s  v e r y  l i k e l y  
t h a t  sm oke  d e p o s i t i o n  w i l l  b e  a d v e r s e l y  a f f e c t e d  
a n d  c o lo u r  w i l l  n o t  fo r m  b e c a u s e  i n s i d e  t h e  s m o k in g  
ro o m , h u m i d i t y  w i l l  h a v e  b u i l t  u p ,  w h ic h  w i l l  
r e s u l t  i n  m o is t u r e  c o n d e n s a t io n  a n d  w a s h in g  o f f  o f  
t h e  d e p o s i t e d  sm oke  t h r o u g h  d r i p p i n g .  On t h e  o t h e r  
h a n d ,  i f  t h e  e n v ir o n m e n t  i s  c o l d ,  h e a t i n g  o f  t h e  
s m o k e h o u s e  b e co m e s  d i f f i c u l t  o w in g  t o  h e a t  l o s s  
t h r o u g h  t h e  w a l l s .  T h e  u p p e r  p a r t  o f  t h e  sm o ke ­
h o u s e  w i l l  b e  c o o l e r ,  t h u s  i n c r e a s i n g  m o is t u r e  
c o n d e n s a t io n .  T h is  p r o b le m  i s  e n c o u n te r e d  i n  a n y  
n o n -m e c h a n iz e d  s m o k e h o u s e s  w i t h  b u i l t - i n  h e a t e r s  
a n d  c h im n e y  f a n s .

I f  t h e  s u r f a c e  o f  t h e  f i s h  i s  d r y ,  
sm oke  p e n e t r a t i o n  w i l l  b e  v e r y  s lo w  a n d  t h e  g o ld e n  
b ro w n  c o lo u r  w i l l  b a r e l y  f o r m .  T h is  o c c u r s  d u r i n g  
a  v e r y  d r y  d a y  i n  a  s m o k e h o u s e  w i t h  a  m e c h a n ic a l  
e x h a u s t  o r  c h im n e y  f a n  w h ic h  c o n t i n u o u s l y  a n d  
r a p i d l y  s u c k s  o f f  t h e  h u m id  a i r  i n s i d e  t h e  s m o k e ­
h o u s e .  When s u c h  a  s m o k e h o u s e  i s  u s e d ,  t h e  c h im n e y  
f a n  m u s t  b e  p r o p e r l y  r e g u l a t e d .  A  d r y  s u n n y  d a y ,  
h o w e v e r ,  i s  i d e a l  f o r  s u c c e s s f u l  s m o k e - c u r in g  u s in g  
t h e  n o n - m e c h a n iz e d  d e s ig n s .

F o r  s u c c e s s f u l  s m o k e - c u r in g ,  i t  h a s  
b e e n  fo u n d  t h a t  a  r e l a t i v e  h u m i d i t y  o f  a r o u n d  60 
p e r  c e n t  a n d  s m o k in g  t e m p e r a t u r e  o f  a b o u t  8 0 °C
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a r e  o p t im u m .  T h e  r a n g e  o f  r e l a t i v e  h u m id i t y  m ay 
a l s o  b e  f r o m  50 t o  70 p e r  c e n t ;  b e lo w  a n d  a b o v e  
t h i s  r a n g e  sm oke  d e p o s i t i o n  i s  a d v e r s e ly  a f f e c t e d .  
T e m p e r a tu r e s  r a n g in g  f r o m  7 0 °  t o  8 5 °C  a ls o  show  
g o o d  r e s u l t s .

B . Sm oke G e n e r a t io n  a n d  F o r m a t io n  o f  PAH

P o l y c y c l i c  a r o m a t ic  h y d r o c a r b o n s  (PAH) 
a r e  u n d e s i r a b le  s u b s ta n c e s  t h a t  a r e  fo r m e d  t o g e t h e r  
w i t h  t h e  o t h e r  sm oke  c o m p o n e n ts  m e n t io n e d  e a r l i e r .  
T h e s e  a r e  k n o w n  t o  b e  c a r c in o g e n i c ;  t h e r e f o r e ,  
w h i l e  b u r n in g  w o o d , e v e r y  p r e c a u t i o n  m u s t b e  t a k e n  
t o  r e d u c e  o r  e l i m i n a t e  PAH.

C o n t r o l l e d  sm oke g e n e r a t i o n  h a s  b e e n  
fo u n d  t o  r e d u c e  t h e  l e v e l  o f  PAH i n  sm o ke d  f o o d s .  
C a re  m u s t  t h e r e f o r e  b e  t a k e n  t o  a v o id  p r o d u c in g  
f la m e s  w h i l e  k i n d l i n g  t h e  s a w d u s t ;  o t h e r w is e ,  m o re  
PAH w i l l  b e  d e p o s i t e d  o n  t h e  p r o d u c t .

S i m i l a r l y ,  t h e  b u r n in g  o f  s a w d u s t  
j u s t  b e lo w  t h e  l a y e r s  o f  f i s h ,  w h ic h  i s  b e in g  
p r a c t i s e d  i n  m o s t  t r a d i t i o n a l  s m o k e h o u s e s  i n  t h e  
P h i l i p p i n e s ,  i n c r e a s e s  PAH l e v e l s  i n  t h e  sm oked  
f i s h .  Smoke g e n e r a t io n  m u s t  t h e r e f o r e  b e  d o n e  
i n  a  s e p a r a t e  u n i t  as  sh o w n  i n  t h e  im p r o v e d  
d e s ig n s  o f  s m o k e h o u s e s  g iv e n  i n  t h i s  m a n u a l . 
H a v in g  t h e  s o u r c e  o f  sm oke  some d i s t a n c e  f r o m  t h e  
f i s h  f i l t e r s  o f f  PAH o r  c a u s e s  p r e c i p i t a t i o n  a t  
t h e  p a r t i c u l a r  p h a s e  o f  sm oke  g e n e r a t io n  a t  w h ic h  
PAH a r e  m a in l y  fo r m e d .
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SPOILAGE OF SMOKED F IS H

Sm oked f i s h  n o r m a l l y  c o n t a in s  a  h ig h  
a m o u n t o f  m o is t u r e ,  r a n g in g  f r o m  55 t o  70  p e r  
c e n t .  B e c a u s e  o f  t h i s ,  t h e  p r o d u c t  i s  n o t  s t a b l e  
w h e n  s t o r e d  a t  ro o m  t e m p e r a t u r e .  T h e  s h e l f  l i f e  
o f  t h e  sm o ke d  p r o d u c t s  i s  f r o m  3 t o  5 d a y s  a t  t h e  
m o s t .  S p o i la g e  i s  b r o u g h t  a b o u t  b y  b a c t e r i a l  
a c t i o n ,  a n d  g r o w th  o f  y e a s t  a n d  m o u ld .

T h e  p o s s i b l e  m i c r o b i a l  r i s k s  a s s o c ia t e d  
w i t h  sm o ke d  f i s h  i n c lu d e  t h e  f o l l o w i n g :

( a )  B o t u l i s m .  T h is  i s  a  v e r y  l e t h a l  
fo r m  o f  f o o d  p o is o n in g  c a u s e d  b y  
C l o s t r i d i u m  b o t u l in u m  g r o w th  i n  
a p r o d u c t  w h ic h  m ay o c c u r  w hen  
t h e  p r o d u c t  i s  p a c k e d  a n d  s e a le d  
i n  p l a s t i c  b a g s .  S e a l in g  a n d  
v a c u u m  p a c k a g in g  in c r e a s e s  t h e  
g r o w th  o f  t h i s  b a c t e r iu m ,  i n  
a d d i t i o n  t o  c a u s in g  s w e a t in g  a n d  
e a s y  s p o i la g e  o f  t h e  sm o ke d  f i s h .

( b )  A f l a t o x i n  P r o d u c t io n  b y  M o u ld s .
When t h e  m o is t u r e  c o n t e n t  o f  sm oked  
f i s h  i s  a r o u n d  55 p e r  c e n t ,  c o n d i ­
t i o n s  a r e  c o n d u c iv e  t o  m o u ld  g r o w th  
a n d  s p o i la g e  d u e  t o  t h e s e  f u n g i  
t a k e s  p l a c e .  T h e  p r o c e s s  i s  q u i t e  
f a s t  -  a  m a t t e r  o f  d a y s  -  a n d  t h e  
f i s h  c a n  e a s i l y  b e  c o v e r e d  w i t h  
m o u ld s  o n c e  g r o w th  h a s  s t a r t e d .
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Some k in d s  o f  m o u ld s  p r o d u c e  
a f l a t o x i n  ( a  t o x i c  s u b s t a n c e ) ,  n a m e ly ,  
t h e  A s p e r g i l l u s  f l a v u s  g r o u p  w h ic h -  
s u r v i v e s  w e l l  i n  sm oked  p r o d u c t s .

V e n d o rs  o f t e n  s c r a p e  o f f  m o u ld  
g r o w th  b n  t h e  s u r f a c e  o f  t h e  sm oked  
f i s h  t o  a v o id  l o s s .  T h is  i s  a  v e r y  
d a n g e ro u s  p r a c t i s e  s in c e  i t  i n c r e a s e s  
t h e  c o n s u m e r 's  r i s k  o f  f o o d  p o is o n in g  
f r o m  sm oked  f i s h .

( c )  G ro w th  o f  E s c h e r i c h ia  c o l i ,  V i b r i o  
p a r a h a e m o ly t i c u s ,  S t a p h i lo c o c c u s  
a u r e u s  a n d  S a l m o n e l la ,  a l l  d is e a s e -  
c a u s in g  o r g a n is m s ,  i s  a l s o  fo u n d  i n  
sm o ke d  f i s h .  I f  s a n i t a t i o n  i s  p o o r  
a n d  p o s t - p r o c e s s  h a n d l i n g  i s  c a r e l e s s ,  
l e v e l s  o f  th e s e  p a th o g e n s  i n  t h e  
p r o d u c t  m ay b e  v e r y  h i g h . To  a v o id  
f o o d  p o i s o n in g ,  h y g i e n i c  h a n d l in g  
p r a c t i s e s  m u s t t h e r e f o r e  b e  f o l l o w e d .  
T o  m in im iz e  r i s k  t o  t h e  c o n s u m e r ,  
f r y i n g  o f  t h e  sm o ke d  f i s h  p r i o r  t o  
c o n s u m p t io n  i s  h i g h l y  d e s i r a b l e  i n  
o r d e r  t o  k i l l  t h e s e  p a t h o g e n ic  
o r g a n is m s .  T h is  i s  p a r t i c u l a r l y  
im p o r t a n t  i n  t h e  c a s e  o f  c o m m e r c ia l 
sm o ke d  f i s h  a n d  a l s o  i f  t h e  p r o d u c t  
h a s  b e e n  s t o r e d  f o r  some t im e  b e f o r e  
c o n s u m p t io n .
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S m oked  R o u n d  S c a d  ( D e c a p te r u s  m a c ro s o m a ,  
B l e e k e r ) . ( u n p u b l is h e d )

R u t k o w s k i ,  A . 1 9 7 8 . A d v a n c e s  i n  S m o k in g  o f  F o o d s .  
P e rg a m o n  P r e s s :  O x f o r d .
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L IS T  OF S A F IS  EXTENSION MANUALS

S E C /S M /1 K h u m u a l l i a n g  p l a  n a m c h e u t ( F r e s h w a t e r  
F is h  F a r m in g :  How t o  B e g i n ) - -  i n  T h a i

S E C /S M /2 O y s t e r  C u l t u r e

S E C /S M /3 M us s e l  C u l t u r e

S E C /S M /4 A n g  P a g p u n a  u g  p a g ta p a k  s a  p u k o t  (N e t  
M e n d in g  a n d  P a t c h i n g ) - -  i n  C e b u a n o  
B is a y a

S E C /S M /5 M is s e l  F a rm in g

S E C /S M /6 M e n te r n a k  I k a n  A i r t a w a r  ( F r e s h w a t e r  
F is h  F a r m in g :  How t o  B e g in ) —  i n  
B a h a s a  M a la y s ia

S E C /S M /7 M a ka n a n  d a n  P e m a ka n a n  U d a n g  H a r im a u ,  
P e n a e u s  m o n o d o n  ( N u t r i t i o n  a n d  F e e d in g  
o f  S u g p o , P e n a e u s  m o n o d o n ) - -  i n  
B a h a s a  M a la y s ia

S E C /S M /8 M a c ro b ra c h iu m  C u l t u r e

S E C /S M /9 S e l e c t i o n  o f  M a r in e  S h r im p  f o r  C u l t u r e

S E C /S M /1 0 In d u c e d  B r e e d in g  o f  T h a i  S i l v e r  C a rp

S E C /S M /1 1 C u l t u r e  o f  S e a  B a ss

S E C /S M /1 2 S m o k e -C u r in g  o f  F i s h
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S A F IS

0 W ha t i s  S A F IS ?

S A F IS  i s  t h e  S o u th e a s t  A s ia n  
F i s h e r i e s  I n f o r m a t io n  S e r v i c e .  
I t  i s  a  p r o j e c t  o f  t h e  SEAFDEC 
S e c r e t a r i a t  s e t  u p  t o  p r o v id e  
e x t e n s io n  m a t e r i a l s  f o r  s m a l l -  
s c a le  f is h e r m e n  a n d  f i s h  f a r m e r s  
i n  t h e  r e g i o n .

0 W ha t a r e  i t s  o b j e c t i v e s ?

T h e  im m e d ia te  o b j e c t i v e s  a r e  t o  
c o l l e c t  a n d  c o m p i le  f i s h e r i e s  
e x t e n s io n  m a n u a ls ,  b r o c h u r e s ,  
p a m p h le ts  a n d  r e l a t e d  a id s  f o r  
s m a l l - s c a l e  f i s h e r i e s  d e v e lo p ­
m e n t ,  a n d  t o  t r a n s l a t e  s e le c t e d  
l i t e r a t u r e  i n t o  l o c a l  la n g u a g e s  
f o r  d i s t r i b u t i o n  t o  f i s h e r i e s  
e x t e n s io n  w o r k e r s  i n  S o u th e a s t  
A s ia .
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0 W h a t s e r v i c e s  w i l l  S A F IS  p r o v i d e ?

S A F IS  w i l l  a t t e m p t  t o  p r o v id e  
i n f o r m a t i o n  a n d  p u b l i c a t i o n s  
s u c h  a s :

-  l i s t s  o f  a v a i l a b l e  t e x t s  i n  
f i s h e r i e s  e x t e n s io n  s e r v i c e s ,

-  t r a n s l a t i o n  o f  s u i t a b l e  m a n u a ls ,

-  m a n u a ls  o f  a p p r o p r i a t e  t e c h n o lo g ie s ,

-  p h o t o c o p ie s  o f  a p p r o p r i a t e  
f i s h e r i e s  e x t e n s io n  l i t e r a t u r e ,

a  c u r r e n t  a w a re n e s s  s e r v i c e  o f  
r e g i o n a l  f i s h e r i e s .

0 How m uch w i l l  t h e s e  s e r v i c e s  c o s t ?

A n o m in a l  c o s t  o f  US $ 0 .1 5  p e r  p a g e  
w i l l  b e  c h a rg e d  f o r  p h o t o c o p y in g ,  
h a n d l i n g ,  a n d  s u r f a c e  m a i l .  A i r m a i l  
c o s t s  w i l l  b e  e x t r a .  T h e  p u b l i c a t i o n  
c o s t  p e r  m a n u a l w i l l  v a r y  a c c o r d in g  
t o  t h e  b o o k .





SAFIS is the Southeast Asian Fisheries Information Ser­
vice. It is a project of the SEAFDEC Secretariat set up to 
provide extension materials for small - scale fishermen 
and fish farmers in the region. For additional informa­
tion, contact the Project Leader of SAFIS 

SEAFDEC Liaison Office 
956 Rama IV Road 
Olympia Building, 4th floor 
Bangkok 10500, Thailand




