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K ib u n  Foods Inc. is a s u rim i-b a s e d  p ro d u c t 

m anufactu re r in Japan. The m arket and techn ical trend  

o f the  surim i-based p roduct in Japan are exp la ined , and 

deve lopm ent o f the circumstances o f HACCP in troduction  

in the  present and fu tu re  are described.

■ The M arket of Surimi-based 
Products in Japan

The fish-based products are classified in to  su rim i- 

based p roducts , frozen foods, and o th e r fish -based  

products. The total p roduction  o f the fish-based products 

in 1998 was 6 m illio n  tonnes, in which surim i-based 

products shared 12%  o f the  fish-based products (Fig 1). 

The surim i-based products are fu rth e r classified in to  5 

categories: fr ie d  kam aboko, baked chikuwa, flavored 

kam aboko  such as c rab -leg  ty p e  kam aboko , b o ile d  

kam aboko called "H anpen", and o ther types. The p ro file  

o f the  surim i-based products m arket in Japan is shown 

in Fig 2. The p roduction  was 754 ,459  tonnes com pris ing 

o f 3 3 .5 %  fr ie d  kam aboko , 2 1 .8 %  baked ch ikuw a, 

16.6%  kam aboko, 6 .9%  flavored kam aboko, and 5 .6%  

bo iled  kam aboko, 8 .3%  fish sausage and fish loaf, 2 .5%  

o f o the r products.

■ Processing Technology of 
Surimi-based Products

The m a n u fa c tu r in g  p rocess o f s u rim i-b a s e d  

products from  frozen surim i requires fo u r steps. First, 

thaw ing  o f su rim i; second, m ix ing  surim i w ith  salt; th ird , 

p reheating ; and fo u rth , heating.

The raw m ateria l o f the  surim i-based products are 

based on several fishes, such as th read -fin  bream called 

" ito y o r i-d a i"  in Japanese, w h ite  croaker, lizard  fish , 

walleye po llack  and so on.

M ix in g  su rim i w ith  salt was believed to  be the 

m ost im p o rta n t fac to r in the  surim i-based p roduction  

process in term s o f qua lity . A stone m orta r m ixer, s ilent 

cu tte r and h igh-speed m ixer have been used in the  

process. The d em erit o f these m ixers was evident in 

the inconsistent q u a lity  o f the fin a l products. Because 

these m ixers raised the  tem pera ture  o f the paste d u rin g  

the m ix in g  process and required  long  stand ing  tim e  t i l l  

the  paste goes to  the  next heating  process.

In o rd e r  to  so lve  these  p ro b le m s , we have 

deve loped a continuous kneader tha t could  supp ly the 

raw m ateria l con tinuous ly  and contro l the tem perature  

o f the  p ro du c t at low levels. It requires a short period

F ig . 1 : B re a k d o w n  o f  P ro d u c tio n  o f F is h -b as e d  

Products in 1 9 9 8

Fig. 2 :  B rea k d o w n  o f P roduction  o f S urim i-based  

Products in 1 9 9 8
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o f  t im e  w i t h o u t  lo n g  s t a n d in g  t im e  o f  s a l te d  f is h  p a s te . 

U n d e r  u n s u i ta b le  o p e r a t in g  c o n d i t i o n ,  t h e  d e n a tu r a t io n  

o f  m y o f ib r i l l a r  p r o te in  in  t h e  s a l te d  f is h  p a s te  t o o k  p la c e  

a n d  t h e  q u a l i t y  o f  t h e  f in a l  p r o d u c ts  b e c a m e  c le a r ly  

i n f e r io r  u n d e r  t h e  e f f e c t  o f  t h e  r is e  in  m e a t  t e m p e r a tu r e .

In  t h e  h e a t in g  p ro c e s s ,  t h e  p r o d u c t io n  t e c h n o lo g y  

w h ic h  u s e d  j o u le  h e a t in g  w a s  r e c e n t ly  d e v e lo p e d  a n d  

a p p l i e d  t o  v a r i o u s  k in d s  o f  s u r im i - b a s e d  p r o d u c t s  

w h e r e in  t h is  h e a t in g  m e t h o d  e n a b le s  t e m p e r a t u r e  o f  

p a s te  t o  r is e  in  a  s h o r t  p e r io d  o f  t im e .

T h e  d e v e l o p m e n t  o f  t r e a t m e n t  m a c h in e  a n d  

p r o c e s s in g  e q u ip m e n t  o f  f is h  m e a t  p r o d u c ts  w a s  d o n e  

e f f e c t i v e ly  b y  s t u d y in g  t h e  c h a n g e  in  t h e  m y o f i b r i l l a r  

p r o t e in  o f  f is h  m e a t .  T h e  t e x t u r e  o f  f o o d  is  la r g e ly  

i n f l u e n c e d  b y  m y o f i b r i l l a r  p r o t e i n .  T h e r e f o r e ,  t h e  

d e v e lo p m e n t  o f  a  n e w  p r o c e s s in g  m a c h in e  m a y  b e  

e x p e c te d  t o  p r o g r e s s  f r o m  t h e  s a m e  p o in t  o f  v ie w .

■ In tro d u c in g  HACCP into  K ibun Foods Inc

In  r e c e n t  y e a rs ,  f o o d  h y g ie n e  a n d  m ic r o b io lo g ic a l  

c o n t r o l  h a s  b e c o m e  t h e  o b je c t  o f  p u b l i c  in te r e s t  in  t h e  

f o o d  in d u s t r y .  H A C C P , a  n e w  h y g ie n e  c o n t r o l  s y s te m ,  

w a s  in t r o d u c e d  t o  t h e  w o r ld .

In  J a p a n ,  m a s s iv e  f o o d  p o is o n in g  b y  E. c o l i  0 - 1 5 7  

in  t h e  s u m m e r  o f  1 9 9 6  w a s  o f  s e r io u s  c o n c e r n .  T h is  

s u m m e r ,  t h e  m i l k  p la n t  c o n t r o l l e d  b y  H A C C P  p r o d u c e d  

m i l k  p o l l u t e d  b y  S ta p h y lo c o c c u  a u re u s ,  r e s u l t in g  in  o v e r  

1 5 , 0 0 0  p e o p le  f a l l i n g  s ic k .

T a b le  1 :  O u t b r e a k  o f  F o o d  P o is o n in g  in  J a p a n
Year 1996 1997 1998

N u m b e r  o f  o u tb re a k s 1 ,2 1 7 1 ,9 6 0 3 ,0 5 9

N u m b e r  o f  p a t ie n ts 4 6 ,3 2 7 3 9 ,9 8 9 4 6 ,6 4 5

N u m b e r  o f  d e a th 15 8 9

N o te :

V ib r io  p a r a h a e m o ly t ic u s  ( 8 5 0  o u tb r e a k s )  

S a lm o n e lla  (7 7 1  o u tb r e a k s )

C a m p y lo b a c te r

P a th o g e n ic  E s c h e r ic h ia  c o l i  ( 3 0 1  o u tb r e a k s )

O v e r  3 0  %  o f  t h e  t o t a l  c a tc h  o f  m a r i n e  p r o d u c t s  

a r e  t r a d e d  in  t h e  w o r l d .  I t  b e c o m e s  w e l l  k n o w n  in  

E u r o p e  a n d  A m e r i c a  t h a t  t h e  m a r in e  p r o d u c t s  p r e v e n t  

t h e  t h r o m b o s i s  in  t h e  b r a in  a n d  t h e  b l o o d  v e s s e ls  

a n d  t h e  g e r i a t r i c  d is e a s e s  s u c h  a s  c a r d ia c  i n f a r c t i o n .  

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

y e a r  b y  y e a r .  H o w e v e r ,  t h e  d i f f e r e n c e  o f  t h e  f o o d  

r e g u l a t i o n s  o f  e a c h  c o u n t r y  is  d e p e n d e n t  o n  t h e  

w o r l d  f o o d  t r a d i n g .

O n  t h e  o t h e r  h a n d ,  t h e  c h a n g e s  o f  c o n s u m e r s '  

t a s t e  c a l l  f o r  t h e  r e f r a i n i n g  o f  f o o d  f r o m  h e a t  

t r e a t m e n t s ,  lo w e r  s a l t  c o n c e n t r a t i o n  a n d  s o f t e n in g ,  

r e s u l t in g  in  t h e  in c r e m e n t  o f  m ic r o b io lo g ic a l  p r o b le m s .  

M a n u f a c t u r e r  m u s t  b e  m o r e  r e s p o n s i b l e  f o r  i t s  

p r o d u c t s '  s a fe ty  b y  t h e  in d ic a t io n  o f  e x p i r a t i o n  p e r io d s ,  

i n t r o d u c in g  P L r e g u la t i o n  a n d  a m e n d m e n t s  o f  f o o d  

h y g ie n e  r e g u l a t i o n s .  I t  b e c o m e s  m o r e  a n d  m o r e  

i m p o r t a n t  t o  in t r o d u c e  H A C C P  id e a  a n d  c o n t r o l  in t o  

m a n u f a c t u r i n g  s y s te m s .

1. O u t l in e  o f  K ib u n  F o o d s  In c .

C o m p a n y  n a m e : K ib u n  F o o d s  In c .

A d d r e s s : 7 - 1 4 - 1 3 ,  G in z a ,  C h u o - k u  

T o k y o ,  J a p a n

P r e s id e n t : M a s a h i to  H o a s h i

S ta r te d : J u n e ,  1 9 3 8

E s ta b l is h m e n t : S e p te m b e r ,  1 9 4 7

B u s in e s s  c o n te n ts : M a n u fa c tu r e s  a n d  s a le  o f  t o t a l  

p r o c e s s e d  f o o d s ,  m a i n l y  f is h  

s u r im i  p r o d u c ts .

C o m m o d i t ie s : 1 . K a m a b o k o ,  H a n p e n ,  S a ts u m a - 

a g e , O d e n  a n d  t h e  s p e c ia l d is h e s  

f o r  t h e  N e w  Y e a r H o lid a y s .

2 .  C h i l l e d  C h in e s e  d is h e s  s o  

c a l le d  G y o z a  a n d  S h u m a i  in  

J a p a n .

3 . T a m a g o  t o f u  m a d e  f r o m  e g g  

a n d  s w e e te n e rs .

C a p i ta l : 3 , 9 2 6  m i l l i o n  Y en

E m p lo y e e : 2 , 0 0 0  p e r s o n s

T o ta l s a le s : 

B r a n c h  a n d

7 4 , 6 0 0  m i l l i o n  Y en

B u s in e s s  s e c t io n s : 2 7  B r a n c h e s  a n d  4  b u s in e s s  

s e c t io n s

F a c to r ie s : L o c a te d  in  E n iw a ,  I s h in o m a k i ,  

S h io g a m a ,  T o k y o ,  S h i r a k a w a ,  

F u n a b a s h i ,  Y o k o h a m a ,  

S h i z u o k a ,  O s a k a ,  K y o t o ,  

H i r o s h im a  a n d  S a g a .

G r o u p  c o m p a n ie s : 2 5  d o m e s t ic  c o m p a n ie s  a n d  1 6  

o v e r s e a s  c o m p a n ie s  ( i n  1 0  

f o r e i g n  c o u n t r ie s ) .
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2. T h e  p r o g r e s s  o f  i n t r o d u c i n g  H A C C P  

in t o  K ib u n  F o o d s  In c .

( a )  E U

1 9 9 1 A p p l i c a t io n  o f  H A C C P  f o r  t h e  

m a r in e  p r o d u c ts  w a s  o r d e r e d

M a r c h  1 9 9 5 I n s p e c t io n  b y  t h e  o b s e r v e r s  

f r o m  E U .

A p r i l  1 9 9 5 T h e  e x p o r t  o f  t h e  m a r i n e  

p r o d u c ts  t o  EU w a s  p r o h ib i t e d .

D e c e m b e r  1 9 9 5 8  c o m p a n ie s  a n d  f a c to r ie s  w e re  

a u t h o r i z e d  t o  e x p o r t  t h e  

m a r in e  p r o d u c t s  t o  E U .

J a n u a r y  1 9 9 8 T o k y o  F a c to r y  in  K ib u n  F o o d s  

In c .  w a s  a u t h o r iz e d  t o  e x p o r t  

t o  E U .

(b )  US

1 2  D e c e m b e r  1 9 9 7 H A C C P  f o r  m a r in e  p r o d u c ts  w a s  

e n fo r c e d .

J a n u a r y  1 9 9 8 3 9  c o m p a n ie s  a n d  f a c t o r ie s  

w e r e  l ic e n s e d  t o  e x p o r t  t o  U S . 

T o k y o  F a c to ry  w a s  a u th o r iz e d  t o  

e x p o r t  t o  U S .

(c )  J a p a n

M a y  1 9 9 5 A m e n d m e n t  o f  J a p a n  F o o d  

H y g ie n e  r e g u la t io n s .  E s ta b lis h 

m e n t  o f  a d m is s io n  s y s te m  f o r  

t h e  f o o d  m a n u f a c t u r i n g  b y  

H A C C P .

M a y  1 9 9 6 E n fo r c e m e n t  o f  t h e  a d m is s io n  

s y s te m  o f  m i l k ,  m i l k  p r o d u c ts  

a n d  m e a t  p r o d u c ts .

N o v e m b e r  1 9 9 7 E n fo r c e m e n t  o f  t h e  a d m is s io n  

s y s te m  o f  c a n n e d  f o o d s  a n d  

s u r im i  p r o d u c ts .

J u ly  1 9 9 8 A p p l i c a t i o n  H A C C P  in  T o k y o  

F a c to ry .

A u g u s t  1 9 9 8 I n s p e c t io n  o f  T o k y o  F a c to r y  b y  

o f f i c e r s  f r o m  t h e  M in i s t r y  o f

H e a l t h  a n d  W e l f a r e ,  C h ib a  

P r e fe c tu r e  a n d  S a k u ra  C ity .

J a n u a r y  1 9 9 9 I n s p e c t io n  o f  T o k y o  F a c to r y  b y  

o f f i c e r s  f r o m  C ib a  p r e f e c t u r e  

a n d  S a k u ra  C i ty

A p r i l  1 9 9 9 H A C C P  o f  T o k y o  F a c to r y  w a s  

a p p r o v e d .

J u n e  1 9 9 9 IS O - 9 0 0 2  o f  T o k y o  F a c to r y  w a s  

a p p r o v e d .

3. H A C C P  in  T o k y o  F a c t o r y  

(a )  O u t l i n e  o f  T o k y o  F a c t o r y

C o m p a n y  n a m e : T o k y o  F a c to ry ,  K ib u n  F o o d s  In c .

A d d re s s : 2 - 1 - 1 ,  Y a g u c h is h in m e i  S a k a e -  

o w n , l n b a - g u n , C h i b a  

P r e fe c tu r e ,  J a p a n

S ta r t  c o n s t r u c t io n : J u n e ,  1 9 9 6

C o m p le t io n : 1 9  A u g u s t  1 9 9 7

S ta r t  p r o d u c t io n : A u g u s t  1 9 9 7

M a in  P r o d u c ts : C h ik u w a ,  S a ts u m e - a g e ,  C r a b -  

le g  a n a lo g u e ,  C h in e s e  d is h e s ,  

H a n p e n ,  K a m a b o k o ,  a s s o r te d  

O d e n  a n d  N a b e - d a n e .

G r a n d  A r e a : 4 6 , 3 9 2 . 7 8  m 2

B u i ld in g  a re a : 1 4 , 9 8 7 . 3 6  m 2

T o ta l f l o o r  a re a : 1 9 , 8 0 6 . 6 9  m 2

T r e e - p la n t in g  a re a : 1 0 , 0 5 2  m 2

4 , 3 6 5  t r e e s  a re  p la n te d .

L a w n  a re a : 6 , 4 7 0  m 2

F a c to r y  s iz e : 

N u m b e r  o f

1 4 0 m ( L )  x  1 0 0 m  (W )

1 s t f l o o r :  P r o d u c t i o n ,  

S h i p p i n g  a n d  T r a n s p o r t i n g  

s e c t io n .

2 n d  f l o o r :  O f f i c e ,  W e l f a r e  

f a c i l i t i e s  a n d  U t i l i t ie s .

P r o d u c t io n  l in e s : 1 6  l in e s  f o r  s u r im i  p r o d u c ts  a n d  

1 0  l in e s  f o r  o t h e r  d is h e s

(b )  P u r p o s e  o f  T o k y o  F a c t o r y

1 . P u r p o s e  f o r  i n t r o d u c i n g  H A C C P  in t o  T o k y o

F a c t o r y  I d e a  o f  Q u a l i t y  a n d  H y g ie n e  in  t h e

s u p p l y in g  o f  s a fe  f o o d :

( i)  I m p r o v in g  t h e  q u a l i t y  a n d  h y g ie n e  s y s te m .

( i i )  R e d u c in g  t h e  t i m e  b e t w e e n  o r d e r  a n d  

d e l iv e r y .

( i i i )  C o s t  r e d u c t i o n  o f  p r o d u c t i o n  a n d  

t r a n s p o r t a t io n .

2 .  H y g ie n e  f a c i l i t i e s

( i)  S e p a r a te  t h e  m o v e m e n t  o f  p e r s o n s  a n d  

m a t e r ia ls .

( i i )  F a c to r y  a re a  is  d i v id e d  in t o  h y g ie n e  z o n e s .

( i i i )  E a c h  h y g ie n e  z o n e  s e p a r a te d  b y  p a r t i t io n s .

( iv )  P r o d u c t io n  a r e a  h a s  n o  w in d o w s  a n d  i t s  

a t m o s p h e r ic  p re s s u re  is  h ig h e r  t h a n  o u ts id e .

(v )  P a c k in g  is  c a r r ie d  o u t  in  t h e  c le a n  r o o m .
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( v i)  T h e  v e n t i l a t i o n ,  l a y in g  p ip e s  a n d  e le c t r i c  

w i r i n g  a r e  c o n n e c t e d  t o  t h e  p r o c e s s in g  

m a c h in e  a n d  a r e  s u p p l ie d  v e r t i c a l l y  f r o m  t h e  

c e i l in g  a n d  f l o o r  p i ts .

( v i i )  T h e  in s id e  w a l l  a n d  c e i l i n g  a re  c o n s t r u c te d  

o f  c o ld r o o m  p a n e ls .

( v i i i )  A i r  c o n d i t i o n in g  in  a l l  a re a s  e x c e p t  h e a t in g  

( c o o k in g )  r o o m .

( ix )  T h e  r o o m  t e m p e r a t u r e  a n d  t h e  

t e m p e r a t u r e  o f  m a i n  f a c i l i t i e s  a r e  

m o n i t o r e d  c o n t in u o u s ly .

(x )  T h e  r o o m  l ig h t s  in  t h e  p r e - p r o c e s s in g  r o o m s ,  

m ix i n g  r o o m s  a n d  c o o k in g  r o o m  a r e  c o a te d  

w i t h  a n t i - s c a t t e r in g  f i lm s .

3 .  S a n i t a r y  c o n t r o l

( i)  C o c k in g ,  c o o l i n g  a n d  m e t a l - d e t e c t i o n  

p r o c e s s e s  a r e  c o n t r o l l e d  b y  t h e  c e n t r a l  

a d m in is t r a t io n  o f f ic e .

( i i )  S a n i ta r y  s ta n d a r d  o p e r a t io n  p r o c e d u r e s  a re  

s e t  u p .

( i i i )  S a n i ta r y  e d u c a t io n  f o r  e m p lo y e e  is  d o n e .

( iv )  I n d iv id u a l  s a n i t a r y  c o n t r o l  s u c h  as  u n i f o r m ,  

s h o e s ,  h a t ,  h a n d - w a s h in g  m e t h o d  a n d  a i r -  

s h o w e r  t o  e a c h  z o n e  is  c a r r ie d  o u t .

(v )  R a w  m a te r ia ls  a r e  u n p a c k e d  a n d  t h e n  s e n t  

in t o  fa c to r y .

( v i)  S o a p s  a n d  s t e r i l i z i n g  a g e n ts  a r e  k e p t  in  

e x c lu s iv e  c a b in e ts .

C om parison  of HACCP S tan d ard s  in  EU, US and Tokyo Factory
E U  (D irective 91 /493) U S  (G M P  21  C FR 110) Tokyo  Factory

F a c i l i t ie s

D o c k  s h e lte r s  a t  e n t ra n c e s  a n d  
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C om parison of HACCP S tan d ard s  in  EU, US and Tokyo Factory  —  co n tin u ed
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s h o u ld  n o t  b e  s to r e d  in  t h e  s a m e  
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lis ts  a re  n o t  p r e s c r ib e d .
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a re a s  w i t h  r e c o r d s .  T h e  
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■ S u b je c ts  in th e  Future and P ro b lem s of 
HACCP In tro d u c tio n

1. E f f e c t s  o f  i n t r o d u c i n g  H A C C P  (s e e  T a b le  2)

2. S u b je c t s  in  t h e  f u t u r e

(a )  R e d u c t i o n  o f  c o s t  o f  H A C C P

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

H A C C P  is  v e r y  e x p e n s iv e .  H o w e v e r ,  t h e s e  c o s t s  

i n c lu d e  t h e  c o s t  o f  G M P ,  w h ic h  is  t h e  p r e r e q u i s i t e  o f  

H A C C P , w h ic h  in c lu d e s  t h e  c o s ts  o f  n e w  o r  u p g r a d e d  

f a c i l i t i e s .  G M P  r e q u i r e s  t h e  i m p r o v e m e n t  o f  t h e  

m a n u f a c t u r i n g  e n v i r o n m e n t  s u c h  a s  t h e  i n d i v i d u a l  

s t o r a g e  p la c e  o f  t h e  r a w  m a t e r i a l s  a n d  p a c k i n g  

m a t e r i a l s ,  f l o o r ,  d r a in s  a n d  p a r t i t i o n s  b e t w e e n  c le a n  

a n d  n o n - c l e a n  a r e a s .  M o s t  o f  c o s t  is  s p e n t  in  t h i s  

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

i n d i c a t o r s  b y  w h i c h  t h e  i m p o r t a n t  a d m i n i s t r a t i o n  

p o in t s  c a n  b e  o b s e r v e d  a n d  m o n i t o r e d  is  n e e d e d .

F ro m  U S F D A 's  c a lc u la t io n s  in  t h e  ca se  o f  s m a l l s c a le  

f a c to r y ,  t h e  c o s t  o f  H A C C P  w i t h  G M P  im p r o v e m e n t s  is  a 

h a l f  o f  t h a t  w i t h o u t  G M P . F o r  e x a m p le ,  t h e  c o s t  o f  

im p r o v e m e n t  o n  t h e  p o in t  o f  G M P  a n d  H A C C P  is  a lm o s t  

1 2 0  m i l l i o n  d o l la r s  p e r  y e a r .  O n  t h e  o t h e r  h a n d ,  t h e  

c o s t  o f  H A C C P  i t s e l f  is  o n ly  6 0  m i l l i o n  d o l l a r  p e r  y e a r .  

T h e  c o s t  a t  t h e  r e c e i v i n g  p la c e  o f  m a t e r i a l s ,  t h e  

a d m in is t r a t io n  c o s t ,  a n d  t h e  c o s t  o f  t h e  c le a n in g  a n d  

s t e r i l i z in g  o f  t h e  m a c h in e s  a re  v e r y  e x p e n s iv e .

(b )  V e r i f i c a t i o n

I t  is  v e r y  im p o r t a n t  t o  v e r i f y  t h a t  t h e  H A C C P  p la n s  

a re  s u i ta b le  w i t h  r e g a r d s  t o  f o o d - s a fe t y ,  m a in  c r i t ic a l  

c o n t r o l  p o in t s ,  t h e  s e t t in g  o f  t h e  c r i t i c a l  l im i t s ,  t h e

T a b le  2 :  E f f e c t s  o f  H A C C P  o n  t h e  C la im s  in  T o k y o  F a c t o r y  a n d  O t h e r s
F ac to ry  N am e

C la im  ( % ) P h y s ic a l  C la im s C h e m ic a l  C la im s B io lo g ic a l  C la im s

T o k y o  F a c to r y  w i t h  H A C C P 3 3 1 7 1 6

Y o k o h a m a  F a c to r y  w i t h o u t  H A C C P
6 2

1 4 2 21

E F a c to r y  w i t h o u t  H A C C P 8 0 5 1 1 0

C o m m e n ts :  1 . F irs t  p u r p o s e  is  t h a t  t h e  n u m b e r  o f  c la im s  b e  r e d u c e d  b y  1 /1 0  t h r o u g h  H A C C P . 

T h e  n u m b e r  o f  c la im s  a c t u a l l y  d e c r e a s e d  b y  1 /2  t o  1 /3 .  

I t  is  in d ic a t e d  t h a t  H A C C P  r e s u l t e d  in  d e c re a s e  o f  t h e  b io lo g i c a l  c la im s  a n d  in c re a s e  o f  t h e  

s h e l f - l i f e .

2 .  P h y s ic a l c la im s  a r e  m a in ly  t h e  c o n t a m in a t io n  o f  w r a p p in g  f i lm s .

3 . In  T o k y o  F a c to r y ,  H A C C P  c o n t r o ls  t h e  p r o d u c t s '  q u a l i t y  a n d  IS O  m a n a g e s  t h e  s y s te m a t ic  

q u a l i t y .
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e v a lu a t io n  o f  m o n i t o r i n g  d a t a ,  a n d  t h e  c o r r e c t i v e  

m e t h o d s .  T h e s e  v e r i f i c a t i o n s  n e e d  t h e  s c i e n t i f i c  

k n o w le d g e  a n d  s k i l l .  A f t e r  m a s te r in g  H A C C P , t h e  s u i ta b le  

e v a lu a t io n s  c a n  b e  d o n e .

(c )  A p p l y i n g  H A C C P  f o r  h i g h - r i s k  p r o d u c t s

H A C C P  is  in t r o d u c e d  in t o  t h e  c h i l le d  f o o d s ,  t h e  

v a c u u m  p a c k e d  f o o d s ,  t h e  c o o k e d  a n d  c h i l le d  f o o d s  f o r  

p r e v e n t in g  m ic r o b io lo g ic a l  c o n t a m in a t io n .  T o  in c re a s e  

t h e  s h e l f  l i fe ,  n e w  t e c h n ic a l  in v e n t io n s  s u c h  as  p a c k in g  

w i t h  in a c t iv e  g a s e s  a re  u t i l iz e d  in  m a n y  n e w  a g e  fo o d s .  

H o w e v e r  t h e  m ic r o b io lo g ic a l  s a fe ty  o f  t h e s e  te c h n iq u e s  

is  n o t  v e r i f i e d  y e t .  U S  a n d  EU a p p l y  H A C C P  f o r  t h e  

s e a fo o d  in d u s t r ie s  w h ic h  h a v e  h ig h  r is k s  a n d  in  w h ic h  

p e o p le  a re  in te r e s te d  a b o u t  its  h e a l t h y  a s p e c ts .

(d)  I n t r o d u c t i o n  o f  H A C C P  in  p h a s e s

T h e  f o o d  in d u s t r ie s  a r e  a l r e a d y  m a k in g  e f f o r t s  t o  

s u p p ly  f o o d s  t o  c o n s u m e r s  t h a t  a re  s a fe  e v e n  b e f o r e  t h e  

i n t r o d u c t i o n  o f  H A C C P . F is h  d e c r e a s e s  in  f r e s h n e s s  

i m m e d i a t e l y  a n d  b e c o m e  e a s i l y  c o n t a m in a t e d  b y

m ic r o b e s .  T h e r e fo r e ,  H A C C P  m u s t  b e  in t r o d u c e d  a n d  

im p r o v e d  u p o n  in  p h a s e s .

(e )  H A C C P  m o n i t o r i n g  e q u ip m e n t

H A C C P  is  b a s e d  o n  t h e  c o n t r o l  a n d  m o n i t o r i n g  

o f  c r i t i c a l  c o n t r o l  p o in t s  in  a s  c lo s e  t o  r e a l  t i m e  a s  

p o s s ib le .  S e n s o rs  a n d  in d ic a t o r s  w i t h  h i g h  s e n s i t i v i t y ,  

h i g h  a c c u r a c y  a n d  h ig h  s p e c i f i c i t y  a r e  n e e d e d .  In  

t h e  f u t u r e ,  t h e  d e v e lo p m e n t s  o f  b io s e n s o r s  a n d  n o n 

d e s t r u c t i v e  m o n i t o r i n g  e q u i p m e n t  w o u l d  b e  

u n a v o id a b le .

( f )  P r o t e c t io n  o f  t h e  c o m p a n i e s '  s e c r e t s

H A C C P  r e q u i r e s  t h e  r e c o r d i n g  o f  i m p o r t a n t  

c r i t i c a l  c o n t r o l  p o in t s  a n d  i t s  d a t a ,  w h i c h  a r e  t h e  

s e c r e t s  o f  t h e  c o m p a n y ,  s u c h  a s  m a c h in e  n a m e ,  

l a y o u t s ,  f l o w  d i a g r a m s ,  m a t e r i a l  u s e d ,  r e c ip e ,  p H ,  

a n d  c o o k in g  t e m p e r a t u r e  a n d  t im e .  T h e  p r o t e c t i o n  

n o t  t o  l e a k  s u c h  s e c r e t s  is  v e r y  i m p o r t a n t .  T h e  

p r i v a c y  o f  t h e  d a t a  a n d  k n o w - h o w  a c c u m u l a t e d  

s h o u l d  b e  r e s p e c t e d .


