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The  m a i n  p r o b l e m  as soc i a t ed  w i th  the  i n c r e a s i n g  u t i l i z a t i on  of f ish for  
h u m a n  c o n s u m p t i o n  is t he  h i g h  p e r i s h a b i l i t y  of f ish,  a n d  e x t r e m e  p recau -  
t i ons  m u s t  b e  t a k e n  to p r e s e r v e  f i sh  in  a n  e c o n o m i c a l  m a n n e r .  M u c h  w o r k  
ha s  b e e n  d o n e  o n  p a c k a g i n g  of f i sh  paste .  Y a s u d a  (1970) c o v e r e d  f i sh  pas t e  
w i th  a f i lm of h e a t - r e s i s t a n t  r e s i n  a n d  t h e n  s t e a m - c o o k e d .  T h e  Br i t i sh  
p a t e n t  (Anon. ,  1970) p r e p a r e d  f i sh  pas t e  for  p a c k i n g  i n t o  t u b e s .  Z a i t e v  et  
al. (1969) u s e d  a l u m i n i u m  t u b e s  for  f ish pa s t e  a n d  p&t~. T h e  t u b e  has  a 
c y l i n d r i c a l  b o d y  w i t h  a c o n i c a l  e n d  a n d  a sma l l  p r o j e c t i o n  to w h i c h  a 
p la s t i c  cap  is sc rewed .  T h e  o the r  e n d  of the  t u b e  is s ea l ed  b y  ro l l i ng  it  ove r  
two  to four  t imes .  T h e y  also i n d i c a t e d  t h a t  t he  t u b e s  m a y  also b e  m a d e  of 
p o l y v i n y l c h l o r i d e  (PVC), p o l y s t y r e n e  a n d  ce l lu lose  ace ta te .  T h e  p u r p o s e  
of the  p r e s e n t  w o r k  is to s t u d y  the  p o s s i b i l i t y  of c o n v e r t i n g  t h e  ed ib l e  
pa r t s  of the  la rge  sizes of B o u l t i  f ish (Ti lapia nHot ica  Linn . ) ,  f r o m  Nase r ' s  
l ake  in  A s w a n  to  a r e a d y  m a r k e t a b l e  p r o d u c t  i n  a l u m i n i u m  t u b e s  a n d  
p o l y e t h y l e n e  bags .  T h e  q u a l i t y  of t he  p r o d u c t  was  a s c e r t a i n e d  b y  c h e m i c a l  
m e t h o d s .  

M a t e r i a l s  and m e t h o d s  

Boulti fish (2~'lapia nilotica Linn.) was caught from Naser's lake (Aswan) and 
transported to Cairo under  refrigeration by the Egyptian General Organization for 
Food Stuffs. It was decapitated, eviscerated, washed with tap water, and then it was 
cooked in water (2 parts water : 1 part fish by weight) which contained. 3 % Na2CO 3 
10H20 and 2 % acetic acid at 80 ~ for one hour. The flesh was separated, and 800 g of 
the fish were then mixed with the following ingredients (measured in g): salt, 40; 
onion (powder), 56; coriander, 4; starch, 80; glucose, 16; vitamine C, 2; pepper, 4; and 
cottonseed oil, 520. The paste was poured in 30-ml a luminium tubes and polyethy- 
lene bags and kept under  refrigeration (2-4 ~ for 5 weeks. Samples were analysed 
every week for 5 weeks for the freshness indices. 

Moisture content, total lipids, ash and total carbohydrates were determined 
using the standard methods reported in the A.O.A.C. (1970). Total nitrogen was 
determined according to Lif levik  (1970), and the factor 6.25 was used to calculate 
protein content. Volatile nitrogenous constituents were carried out according to the 
Okaloff  magnesium oxide distillation volumetric method as described by Winton 
and Winton (1958). a-amino nitrogen was determined according to Pope and Ste- 
vens  (1939). 
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Resul t s  and d i scuss ion  

Table  1 shows  the  chemica l  c o m p o s i t i o n  of f ish f lesh u sed  and  the  
p r o d u c e d  paste .  I t  cou ld  be  seen  tha t  the  pas te  is r ich  in l ip ids ,  p ro te in ,  
and  ca rbohydra t e s .  Tab le  2 shows  the  m o i s t u r e  con ten t  of f ish pas t e  
t h rough  5 w e e k s  s torage  at  2-4 ~ in  bo th  a l u m i n i u m  tubes  and  po lye thy -  
lene  bags.  F r o m  these  resul t s  it  cou ld  be  no t i ced  tha t  the re  was  no change  
in the  m o i s t u r e  con ten t  of f ish pas te  d u r i n g  the  s torage  per iod .  These  
resu l t s  i nd i ca t e  tha t  f ish pas te  cou ld  be  p a c k a g e d  in bo th  p o l y e t h y l e n e  
bags  a n d  a l u m i n i u m  tubes .  

Table 1. Proximate composition of Boulti fish (Tilapia nilotiea linn.) and fish paste 
(g/100 g). 

Fish Flesh Fish Paste 

Moisture 77.32 46.79 
Protein (N x 6.25) 19.75 11.52 
Lipids 2.17 27.28 
Ash 0.21 1.37 
Carbohydrates - 15.43 

Table 2. Moisture content of Boulti fish paste during storage at 2-4 ~ 

Time (weeks) Aluminium tubes Polyethylene bags 

0 46.79 46.79 
1 46.83 46.91 
2 44.42 43.34 
3 44.84 46.63 
4 46.39 45.31 
5 46.23 46.68 

Tab le  3 shows  the  vola t i le  n i t r o g e n o u s  cons t i t uen t s  of the  f ish pas t e  
d u r i n g  the  s torage  per iod.  Tota l  vola t i le  n i t rogen  is a m i x t u r e  of m a n y  
vola t i l e  n i t r ogenous  c o m p o u n d s ,  such  as a m m o n i a  and  o the r  lower  s imple  
m o n o a m i n e s .  I t  is u sua l ly  u sed  as an i n d e x  of f r e shness  of p ro t e ina t i ous  
ma te r i a l s  (Sen,  1966). S a m p l e s  of f ish pas te  were  found  to con ta in  55.6 m g  
T.V.N./100 g of f ish pas te  at  the  b e g i n n i n g  of the  s to rage  per iod .  A s l ight  
dec rea se  was  no t i ced  in T.V.N. d u r i n g  the  f irst  two weeks .  T r ime thy l -  
a m i n e  n i t rogen  has  been  u sed  also as an  i n d e x  of the  qua l i ty  of fish. The  
p r o d u c t  c o n t a i n e d  4.9 m g  T.M.A. n i t rogen  per  100 g. T.M.A. n i t rogen  con- 
t en t  i n c r e a s e d  af ter  a s to rage  pe r iod  of two  weeks .  T.M.A. cou ld  be  
syn thes i zed  f rom amino  c o m p o u n d s  such  as beta in ,  chol ine ,  ace ty l  
chol ine ,  and  t r i m e t h y l a m i n e  oxide .  The  la te r  c o m p o u n d  has  been  r e p o r t e d  
to be  the  m a i n  source  and  gave  a b o u t  94 % of T.M.A. (Beat ty ,  1938). The  
p r o d u c e d  pas t e  c o n t a i n e d  14.0 m g  a m m o n i a  ni t rogen/100 g i m m e d i a t e l y  
af ter  its manufac tu r ing .  A m m o n i a  n i t rogen  i nc r ea sed  to 30.8-32.9 mg/g  
af te r  3 weeks ,  fo l lowed  b y  a dec rease  to 20.5-22.6 rag/100 g at  the  end  of 
the  s to rage  per iod .  
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Table 3. Volatile nitrogenous constituents of Boulti fish paste during storage at 
2-4~ (mg/100 g). 

Time in Total volatile Trimethylamine Ammonia  nitrogen 
weeks nitrogen nitrogen 

a.t. 1) p.b. 2) a.t. 1) p.b. 2) a.t. 1) p.b. 2) 

0 55.6 55.6 4.9 4.9 14.0 14.0 
1 31.5 37.8 4.9 6.8 17.5 17.5 
2 36.1 40.3 12.6 11.5 21.0 20.3 
3 50.4 48.9 12.6 11.9 30.8 32.9 
4 52.8 47.3 9.1 10.7 61.1 25.6 
5 55.6 46.4 11.2 11.4 22.6 20.5 

1) a luminium tubes 
2) polyethylene bags 

a - a m i n o  n i t r o g e n  was  u s e d  to fo l low the  p r o t e i n  d e g r a d a t i o n  b y  bac te -  
r ial  a n d / o r  au to ly t i c  e n z y m e s  p r e s e n t  i n  t he  t i s sues .  F r o m  t a b l e  4 no  
c h a n g e s  c a n  b e  s e e n  in  a - a m i n o  n i t r o g e n  of t he  f i sh  pa s t e  d u r i n g  the  
s to rage  per iod .  

I t  c a n  be  f u r t h e r  c o n c l u d e d  tha t  f ish pa s t e  has  a g o o d  f l a vou r  a n d  c a n  
be  k e p t  for  5 w e e k s  w i t h o u t  u n d e s i r a b l e  c h a n g e s  a t  r e f r i g e r a t i o n  t e m p e r a -  
ture .  T h e r e f o r e  w e  r e c o m m e n d e d  its p r o d u c t i o n  i n  E g y p t  e spec i a l l y  f r o m  
A s w a n  l ake  f ishes.  T h e  f i sh  pa s t e  i n  th i s  e x p e r i m e n t  is a p r e c o o k e d  
p r o d u c t .  T h e  ease  of i ts  h a n d l i n g  a n d  u s a g e  m a k e s  it  a p o t e n t i a l  f ish 
p r o d u c t  i n  Egyp t .  F u r t h e r  s t u d i e s  s h o u l d  b e  d o n e  o n  t h e  s to rage  of f ish 
pa s t e  a t  r o o m  t e m p e r a t u r e ,  s ince  th i s  is one  of the  m a i n  p r o b l e m s  in  
h a n d l i n g  f i sh  a n d  f ish p roduc t s .  

Table 4. a-amino nitrogen of Boulti fish paste during storage at 2-4~ (mg/100 g). 

Time in weeks Aluminium tubes Polyethylene bags 

O 56.0 56.0 
1 56.0 56.0 
2 56.0 56.0 
3 54.7 55.6 
4 55.1 57.2 
5 54.5 56.4 

Summary  

Boulti fish (Tllapia nilotica Linn.) from Naser's lake in Aswan was converted to a 
ready marketable product (paste) in a luminium tubes. The quality of the product  
was ascertained by chemical indicesl The product has a good flavour and can be 
kept for 5 weeks without undesirable changes. It is concluded that the production 
of fish paste in a luminium tubes is one of the possibihties of converting fish to 
precooked product. 
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