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1. IN T R O D U C T IO N .

O zon e , th e  m o s t  p o w e r fu l  o x id iz in g  a g e n t r e a d i l y  a v a i la b le  to  m a n , a c ts  

m o re  r a p id ly  o v e r  a w id e r  s p e c t ru m  o f  m ic r o  o rg a n is m s  th a n  a l l  o th e r  

d is in fe c ta n ts .  I t  is  w id e ly  u s e d  f o r  a i r  and w a te r  d is in fe c t io n  and  is  

c o n s id e re d  an " a d d -n o th in g  s t e r i la n t "  (9 ). I t  h a s  s e v e r a l p o te n t ia l  food  

p ro c e s s in g  u s e s  (10 ).

D a ta  on  th e  in f lu e n c e  o f  o zon e  on  th e  s h e l f  l i f e  o f  f is h  a re  s c a rc e .

S a lm o n  and  L e  G a l l  (7) r e p o r te d  fa v o u ra b le  r e s u l t s  w i th  w h it in g  ( M e r ­

la n g iu s  m e r la n g u s )  w a s h e d  in  o z o n a te d  w a te r  (c o n c e n tra t io n  n o t r e p o r te d ) .  

A n  e x te n s io n  o f  s to ra g e  l i f e  o f  h o rs e  m a c k e r e l (T r a c h u r u s  t r a c h u r u s )  and 

ja c k  (C a ra n x  m e r te n s i )  w a s  a ls o  n o te d  b y  H a ra g u c h i e t a l.  (4) w h e n  

s o a k in g  th e  f is h  in  3 % Na C l s o lu t io n  c o n ta in in g  0. 6 p p m  o zo n e .

W ith in  th e  p r o g r a m m e  f o r  q u a l i t y  r e s e a r c h  o f  o u r  la b o r a to r y  i t  w as 

d e c id e d  to  c a r r y  o u t a s e r ie s  o f  s c re e n in g  te s ts  to  e v a lu a te  th e  u s e ­

fu ln e s s  o f  o z o n a te d  w a te r  in  p r o lo g in g  th e  s h e l f  l i f e  o f  co d  f i l l e t s .

2. M E T H O D S  A N D  M A T E R IA L S .

-  O z o n a te d  w a te r  : w a s  p ro d u c e d  w i th  a la b o r a to r y  o z o n a to r  ( L i th a ) .  

C o n c e n tra t io n  o f  ozone  w a s  d e te rm in e d  b y  io d o m e t r ic  t i t r a t i o n  and  

m a in ta in e d  b e tw e e n  1. 5 and  2 ppm . a t th e  s t a r t  o f  th e  e x p e r im e n t .

T h is  c o n c e n tr a t io n  h as  a s t ro n g  s t e r i l i z in g  e f fe c t  (9 ).

-  F is h  : co d  (G adus m o rh u a )  c a u g h t in  th e  S o u th e rn  N o r th  Sea in  O ctober - 

N o v e m b e r  and  a b o u t 6 d a ys  o ld  a t  th e  s t a r t  o f  th e  e x p e r im e n ts  w as 

f i l le t e d  a n d  s k in n e d  b y  h a n a  on a w h o le s a le r 's  p r e m is e s .

-  P ro c e d u re  :

T h e  f i l l e t s  w e re  d iv id e d  in to  th r e e  b a tc h e s .



A  f i r s t  b a tc h  w a s  c o v e re d  w ith  a sh e e t o f  p a rc h m e n t  p a p e r ,  p a c k e d  

in  ic e  and  p u t in to  a c o ld  s to r e  m a in ta in e d  a t °C . T h e  se co n d  b a tc h  

w a s  d ip p e d  f o r  one m in u te  in  ta p  w a te r ,  d ra in e d  f o r  5 m in .  and  

fu r t h e r  t r e a te d  as m e n tio n e d  f o r  th e  f i r s t  b a tc h . T h e  t h i r d  b a tc h  

u n d e rw e n t a s im i la r  t r e a tm e n t  b u t in  o z o n a te d  w a te r .

E v e r y  2 -3  d a y s  f iv e  f i l l e t s  w e re  re m o v e d  f o r  o rg a n o le p t ic ,  c h e m ic a l 

and  b a c te r io lo g ic a l  a n a ly s e s .

T h e  e x p e r im e n t  w a s  re p e a te d  th r e e  t im e s .

-  A n a ly s e s  :

-  O rg a n o le p t ic  ju d g m e n t : b y  a pa.ne l o f  3 -4  p e rs o n s  on ra w  o d o u r  

and  c o o k e d  f la v o u r  a c c o rd in g  to  th e  T o r r y  s c h e m e  (8 ).

T h e  f i l l e t s  (ca  2 50 g) w e re  c o o ke d  3 m in  in  a m ic r o w a v e  oven  in  

a p y r e x  d is h  w ith  lo o s e  l id .

-  C h e m ic a l te s ts  :

- T o ta l  v o la t i le  b a s e s  (T V N ) : a c c o rd in g  to  L ü c k e  and  G e id e l (6) 

b u t u s in g  A n to n a c o p o u lo s ' s t i l l  (1).

- T r im e th y la m in e  (T M A )  : a c c o rd in g  to  D y e r  (3) as m o d if ie d  b y  

H a s im o to  and  O k a ic h i (5 ).

-  T o ta l  v o la t i le  a c id s  n u m b e r  (V A N ) : b y  th e  m e th o d  o f  th e  A O A C  (2) 

b u t w ith  A n to n a c o p o u lo s ' s t i l l  (1 ).

-  T o ta l  v ia b le  c o u n t (T V C ) : d e te rm in e d  a f t e r  th r e e  d a y s ' in c u b a t io n  

a t 2 0 -2 2  °C  a f t e r  in o c u la t io n  on t r y p to n  g lu c o s e  e x t r a c t  a g a r  in  

P e t r i  d is h e s .

T h e  f i r s t  s a m p lin g  w a s  c a r r ie d  o u t im m e d ia te ly  a f t e r  d ip p in g .

3. R E S U L T S  A N D  D I SC U SSIO N .

T h e  a v e ra g e  r e s u l t s  a re  r e p o r te d  g r a p h ic a l ly  in  f ig .  1 and  2.

O rg a n o le p t ic  a s s e s s m e n t ( f ig .  1) sh ow ed  a s l ig h t  in c r e a s e  in  s h e l f  l i f e  

o f  th e  w a s h e d  f i l l e t s  (a b o u t 1 d a y ) due to  th e  w a s h in g  e f fe c t ,  w h ic h  d i ­

m in is h e d  T V C  f r o m  1 6 0 .0 0 0  to  32. 0 0 0 /g  ( f ig .  2 ).



T h e r e  w a s  h o w e v e r  no d i f fe r e n c e  b e tw e e n  th e  s a m p le s  w a s h e d  in  w a te r  

o n ly  and  th o s e  d ip p e d  in  o z o n a te d  w a te r .

C h e m ic a l te s ts  ( f ig .  2) c o n f ir m e d  th e  s e n s o ry  ju d g m e n ts  : o n ly  a d i f ­

fe re n c e  b e tw e e n  th e  v /a sh e d  and  u n w a s h e d  f i l l e t s  w a s  n o te d .

T h e  k n o w n  s t ro n g  s t e r i l i z i n g  e f fe c t  o f  ozon e  a p p a re n t ly  h a d  no  in f lu e n c e  

on  th e  s p o ila g e  ra te  o f  th e  co d  f i l l e t s .  A  p o s s ib le  e x p la n a t io n  is  th e  

v e r y  q u ic k  r e d u c t io n  o f  o zon e  to  m o le c u la r  o x y g e n , a p h e n o m e n o n  th a t 

is  in f lu e n c e d  b y  n u m e ro u s  fa c to r s  in c lu d in g  h ig h  p r o te in  c o n te n t (1 0 ). 

S o lu b le  p r o te in  a t th e  s u r fa c e  o f  th e  f i l l e t s  p o s s ib le  " p r o te c te d "  th e  

s p o ila g e  f lo r a  p re s e n t .  I t  s h o u ld  be n o te d  th a t  a t  th e  end o f  th e  d ip p in g  

p e r io d ,  o n ly  t r a c e s  o f  ozon e  w e re  le f t  in  th e  w a te r .  I t  is  d o u b tfu l i f  

in c r e a s in g  th e  o zo n e  c o n c e n tra t io n  w o u ld  g iv e  s ig n i f ic a n t ly  b e t te r  r e s u lts .

A B S T R A C T .

D ip p in g  f i l l e t s  o f  cod  (G adus m o rh u a )  f o r  one m in u te  in  w a te r  w i th  an  

i n i t i a l  c o n te n t o f  1 .5 - 2  p p m  o zo n e  d id  n o t  im p r o v e  s h e l f  l i f e  as a s s e s s e d  

b y  o rg a n o le p t ic ,  c h e m ic a l and b a c te r io lo g ic a l  q u a l i t y  te s ts .

S A M E N V A T T IN G .

H e t o n d e rd o m p e le n  va n  k a b e l ja u w f i le ts  (G adus  m o rh u a )  g e d u re n d e  één 

m in u u t  in  w a te r  m e t  een in i t ië le  o z o n g e h a lte  v a n  1 ,5 - 2  p p m  g a f geen  

v e r le n g in g  v a n  h o u d b a a rh e id . D e  f i le t s  w e rd e n  h ie r b i j  o rg a n o le p t is c h ,  

c h e m is c h  en b a k te r io lo g is c h  g e k e u rd .



R E F E R E N C E S .

(1) A n to n a c o p o u lo s ,  N. ( I9 6 0 )  : Z . L e b e n s m . U n te rs .  -  F o rs c h .  113,

113.

(2) A s s o c ia t io n  o f  O f f i c ia l  A n a ly t ic a l  C h e m is ts  : O f f i c ia l  m e th o d s  o f  the

A C A C , A O A C  W a s h in g to n , 1 3 th  E d . ’ 980.

(3) D y e r ,  W . (1945 ) : J . F is h  R e s . B d . C anada  6, 3 5 ’ .

(4) H a ra g u c h i,  T . ,  S im id u ,  U. and A is o ,  K . (1969 ) : B u l l .  Jap . Soc.

S e i. F is h .  35, 915.

(5) H a s h im o to ,  Y . and  O k a ic h i,  J . (1 9 57 ) : B u l l .  J a p . Soc. S e i. F is h .

23., 269 .

(6) L ü c k e ,  F . a nd  G e id e l,  W . (1935 ) : Z . L e b e n s m . -  U n te rs .  70 , 441.

(7) S a lm o n , J . and  L e  G a l l,  J . (1 9 36 ) : R e v u e  des T r a v a u x  de l 'O f f ic e

d es  P ê c h e s  M a r i t im e s ,  9 (1 ), 57.

(8) S hew an , J . , M a c in to s h ,  R . ,  T u c k e r ,  G . a nd  E h r e n b e r g ,  A .  (1953 ) :

J . S e i. F d . A g r ie .  4, 283.

(9) T e n n e y , R . (1 9 73 ) : T e c h n ic a l Q u a r t e r ly  M a s te r  B r e w e r s  A s s o c ia t io n

o f  A m e r ic a  1_0 (1 ), 35.

(10 ) W a lte r ,  R . (1 9 76 ) : J . F o o d  S e i. 44 , 993.



o 8 10

F i f i .  1 .  O r g a n o l e p t i c  s c o r e s

Cooked

\w +o w



70

50

30

20

mg N %
. Bl

TVN X O W

/ V "

j / ^
1 I I I

mg N% 
/  Bl ~

™ A / . o w  -
/  s  w -/  ; 

/ / /

;

3 6 8 10 d 
mlQ01N NaOH/100g

VAN
/W

/¿'O W

I t \ ........ ! _____

3 6 8 10 d
^  Bl log/g -

TVC ^

X  :
... ---- ... l-_ ... 1... ... -...1 ___ 1 -

35

25

120

80

40
20

0 8 10 d 6 8 10 days
F i g .  2 .  E v o l u t i o n  o i '  T V N , TM A , VAN a n d  TVC d u r i n g  s t o r a g e  o f  c o d

f i l l e t s  i n  i c e  ( B Í  : B la n k /u n w a s h e d :  ; V : d ip p e d  i n  w a t e r  ;
OW : d ip p e d  i n  o z o n a t e d  w a t e r ) .
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