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A u c t i o n

Ih6seiit]fh  D ? ?  lake is a n  i m p o r t a n t  f i s h  r e s o u r c e  i n  Egypt. Its pot e n t i a l  anual y i e l d  is 
¡i?® baai? f.stf ? a t e 4 a? 20»000 m e t r i c  tons; 90% of w h i c h  is B o l t i  f i s h  (Tilapia nilotica).
«4 .fiom £ acifS the e x p l o i t a t i o n  of the lake is transportation", on the lake itself
C o A 6 a n r i 6 l ake to reta i l  m a r k e t s  i n  Cairo. U s u a l l y  this p r o c e s s  takes p l ace i n  crush- 
« e j , 1“ r e q u i r e s  a p e r i o d  of time not less than a week. A s  a result, d i s t r i b u t i o n  to the 

fish t irregular, m a n y  rural a r eas are i n a d e q u a t e l y  supplied w i t h  f i s h  and m o r e o v e r

aV -
^ U Ce2a^ on and r a d i c i d a t i o n  i n  the range of 0.1 ffirad d o ses have b e e n  s u c c e s s f u l y  used to 
-- 6aSes y e a s t s ,  m o l d s  a n d ^ n o n s p o r e  f o r m i n g j j a c t e r i a  counts that c a use spoilage or

oj J_,~ " • • • ’* appearance,
•»
be

K f e  am i n e  ( T M A ) , total vol a t i l e  b a s i s  (TVB), and b a c t e r i a l  counts have b e e n  s h own by 
®diat ,et al., *965) to be usef u l  i n d i c a t o r s  of pro d u c t  q u a l i t y  i n  i r r a d i a t e d  and non- 

V  Q f i s h e r y  products.

1 ̂ study aimed for:
d u S i ^ t i o n  of suitable r a d i a t i o n  doses for e x t e n d i n g  the s h e l f-life of f r e s h  B o lti

ij, fhe chnS . c °ld storage transportation.
r^ l & t e d 01i ° a ^* bact e r i o l o g i c a l ,  and sensory changes occ u r i n g  d u r i n g  the storage of 

, a f i s h  c ompared w i t h  f r o z e n  samples.
% I A lq
ik, . ^ AI*  METHODS
V S *

g e n e r a l l y  r e a c h  the c o n s u m e r  i n  a f a r  f r o m  s a t i s f a c t o r y  h y gienic state.

ases ? o ^ e a a t s * m o l d s  and n o n s p o r e  f o r m i n g  b a c t e r i a  counts that cause spoilage or 
hj-*» and +l n s k e y  a 1 * ’ -*-976). Since the effects of io n i z i n g  r a d i a t i o n  on the appea 
'Ut * Leivta+ te of m a r i n e  p r o d u c t s  v a r y  w i d e l y  w i t h  species and dos a g e  (Hashish et al 
^ioiiQed 6t a 1 ’ ’ the c h a r a c t e r i s t i c s  and o p t i m u m  d ose f o r  e a c h  species must

6a! fi s h  samples (approx. 500 gm) of B o lti "T i l a p i a  nilotica" f r e s h l v  couerht f rom
4 ^nt •? " 1 V p -p  w,a v .a  mu ~ __ __ i 4. i  -  ______ l. _ j— •  — x.  o  j4,"«h ^lon river w e r e  selected. The f i s h  w e r e  kept i n  cru s h e d  ice f o r  2 days b e f o r e  pre- 
Ha!1'* The- e p r e s e n "ti n g  the p e r i o d  lap s i n g  b e t w e e n  c a t c h i n g  and d e l i v e r i n g  to the shore
. 0ils to^ha6^ t e r » the f i s h  w a s  w a s h e d  eviscerated, rin s e d  and cut i nto 100 - 1 5 0  gms por  
°inL e P a c k e d  i n  sealed p o l y e t h y l e n e  b ags befo r e  f u r t h e r  treatments.

■a fad/!3 W e r e  subjected to i r r a d i a t i o n  u s i n g  a cob a l t - 6 0  g a m m a  cell 220, at a dose 
°f J ie h  c i The exposure levels a p p l i e d  w e r e  100, 2 5 0  and 3 5 0  Krads. A f t e r  i r r a d i a t i o n

rate

D«t

^^^PareH111? ^ 63 w e r e  stored at 2°C + 1°C as the con t r o l  samples. Por comparison, samples 
u f i s h  w e r e  f r o z e n  at -18°"C and stored f r o z e n  at -8°C.

a w e r e  a n a lyzed every 2 d a y s  d u r i n g  the storage per i o d  of 34 days. Total volatile
ann! W a s  d e t e r m i n e d  a c c o r d i n g  to the m e t h o d  of S i n n h u b e r  et al.,(1966) w h i l e  T ri- 

* c0>w bed 6 w a s  d e t e r m i n e d  a c c o r d i n g  to D y e r  (1955). T h i o b a r b i t u r i c  acid (TBA) w a s
» hg +Usi n g  the pr o c e d u r e  of Tarladgiset al (I960), and the free fatty acids (PPA) 

ated 0 the A 0 A C  (1975). Tot a l  viable coun t s  and total viable m o u l d s  and y e a s t s  w e r e
s d e s c r i b e d  i n  the m e t h o d  of Dodd e r  (1952), using n u t r i e n t  a g a r  m e d i u m  and w a r t -  

i resPectively.  The o r g a n o l y p t i c  p r o p e r t i e s  of dee p - f a t  fried samples w e r e  judged 
^4 n?°la by a trained panel of 15 members. P i s h  w a s  served a c c o r d i n g  to the p r o cedure  

W a » 1' a b»* (1969), a n d  scored b y  a five poi n t s  hedonic scale. A n a l y s i s  of v a riance 
ca l c u l a t e d  a c c o r d i n g  to W a l t e r  and D u n c a n  (1969).

N
boid^efore processing: P i s h  samples w e r e  e x amined d i r e c t l y  after c a t c h i n g  and a f t e r

ir-i 4 ««. V> At r-i <-<r> c - r * a  -M nn P o a t iH a  QT*ft nTPQPn+.pH i n  ft H   ̂.

eh t

n S i n  crushed i c e  b e f o r e  evisceration. R e s u l t s  are p r e s e n t e d  i n  table (1). 

changes occured i n  moisture, p r o t e i n  and fat content befo r e  processing. However,
3a-tractable n i t r o g e n  (TEN) and soluble p r o t e i n  n i t r o g e n  (SPN) de c r e a s e d  b y  9.4
ft 0 >\ A — X .f — m I 1 . X J . t ..U J 1 • X.. A A I . 1 A V A A 4- +• 4 V\ M 4*A/) 4- A 4> U A A *A'•eor

A

m o e +?e c "tively* T be de c r e a s e  i n  p r o t e i n  so l u b i l i t y  could be at t r i b u t e d  to the onset 
r tis and f o r m a t i o n  of co n t r a c t i l e  a c t o m y o s i n  c o m p l e x  (Baliga et al., 1969).

T3ji0f d e t e r i o r a t i o n  i n  f r e s h n e s s  as could b e  i n d icated f r o m  the values of TMA, TVB, 
a howed that the val u e s  o b tained a f t e r  2 days hol d i n g  i n  ice are w i t h i n  the
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Fresh fish After 2 days
I- Chemical composition after catch in crushed ice

1- Moisture 80.36 80.40
2- Total Protein 2.84 2.83

A- TEN 2.63 2.38
B- SPN 2.25 2.00
C- SNPN 0.37 0.38

3- Crude fat 1.69 1.68

II- Chemical Quality
Attributes
1- TVB (mg/100gm)
2- TMA (mg/lOOgm)

6.28
0.26

7.45
0.46

3- PH value 6.67 6.40
4- PPA % 0.55 0.65
5- TBA value 0.11 0.13

III- Microbiological load
1- TBC 1.6 x 105 5.8 x 105
2- Total mold & yeast 1.3 x 103 3.7 x 105

IV- Freshness and Accept-
ability.
1- Raw state

Appearance 4.8 4.8
Odor 4.6 4.5
Texture 4.7 4.6

2- Deep fat fryed
Taste 4.3 4.1

Sensory evaluation: e9r
The acceptability scores for aP£
anee, odor, texture and taste
irradiated fish are p r e s e n t e d  
table 2. The results indicated 
the dose of irradiation greatly ^  
fected the acceptability scores 
the stored fish. Pish samples 
recieving 100 Krad were equal * 
their palatability scores to ^  up 
reference frozen control sampl
to 17 days of storage. After t0 
period the acceptability tende 
decrease significantly. On th® j aP 
hand, samples recieving 250 
350 Krad did not show any apPr 
changes in their palatability 0 f 
teristics up to 21 and 28 days j 
storage respectively. The con?gtel̂  
samples kept at 2°C were comp-1 »

tbi®

rejected after the first week 
storage. Hence it could be c°„repâ  
that the storage life of the P* 
ed portions of Bolti fish coui 
extended by at least 4 times * . o‘ 
original shelf life by low <i0 ^  
irradiation without signifie®, 
affecting its quality attribh
TMA and TVB values:
Pigs. 1 & 2 show the changes 
took place in both TMA & TV B ated {' 
storage of control and irradia ¿jAj, 
fish samples. The control uni ^  t> 
ed samples showed an increase

Table (2): Effect of Gamma Irradiation on the Organolyptic Properties of
Bolti Pish.

Storage time 
at 2°C. 1 Week 2 Weeks 3 Weeks 4 Wee

Organolyptic
Properties
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0)
® a
§ & 
HÛ)É-I

Unirradiated 3.2 3.1 3.4 3.1 R R R R R R R R R R

100 4.1 4.1 4.4 4.0 3.9 3.6 4.0 3.6 3.2 2.9 3.4 3.0 R R
Irradia
ted 250 4.4 4.2 4.5 4.1 4.1 4.0 4.2 3.7 3.5 3.5 3.7 3.4 ro • ro *°

* no
2.8

(Krad)
350 4.3 4.3 4.5 4.2 4.3 4.1 4.3 3.9 4.0 3.8 4.1 3.6 3.1

♦
2.9

* 'X.2 ,
3.3 i v

Frozen 4.5 4.4 4.2 4.0 4.3 4.2 4.1 4.0 4.3 4.2 4.0 3.6 4.0 4.0 3.9^3^
R = Rejected * = Significant at the 0.05 level 

■** = ,, ,, ,, , ,, 0.01 level.

TMA and TVB during storage at 2°C and were completely rejected after 7 days. This _
mainly due to the bacterial action leading to fish protein degradation (Hashish et jjotf 
1966). Irradiated samples at 100 Krad also showed a similar increase during storag®*jjti 
ever both TMA & TVB values remained within the safe border lines for humen accepta® tJi 
(20 mg/100 gm) until 17 days of storage. At higher dosage levels i.e., 250 & 350 
same percentages were reached after 24 and 28 days respectively. This could be attr 
to the elimination effect of irradiation, especially of the high doses on the micr0 
load.
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^8. 3 °f Mean score values of sensory evaluation and TMA and TVB against storage time, in 
th^hg*?dearly reveals that sensory characteristics decreased with increasing TMA. & TVB 
. 6 4 e w ? rage* This negative relationship is expected since TMA & TVB are good indices of ^4 „ niorative changes taking place in fish during storage.
at is c?d TBA values:
16?*age t~T.from Figs. 4 & 5 that both FFA % and TBA values were higher at zero time of 
V  Saomip lrradiated samples than in untreated and frozen samples. The increase in irradia- 
pv^he were directly proportional to the irradiation dose level, and is presumably due
V Ceeded atl0no°f free radicals enhancing lipid oxidation (Nawar, 1972). The increase 
i^reaae .UP "to 21 ¿ays and thereafter the values became more or less constant. The rate of 
Ss adiatprt frozen samples was much lower than that in irradiated ones, while that of un-

the wra?Sple8 was clujL'te dose to that of samples recieving a 100 Krad dose. The increa- 
«4 ̂ U o n  and TBA valaea during storage may be attributed to the hydrolysis and/or
W ^ l e n  4.uipids* InsPite of the evident increase in the FFA% and TBA values of irradiat- 
!jeali fiqh’^ohe ohaerved values were still lower than the safe border lines reported for 
haya o? ^ppinelli et al., 1965) even at the highest investigation level (350 Krad) after 

It 1 storage. The maximum FFA% was 1.55 while, the TBA value was 0.76.
concluded that the rejection of the unirradiated samples after 7 days of

k. b aa J  d p is not primarily due to lipid oxidation, but is probably due to other factors 
KCtob‘ ^^oblclcgical load, TMA and TVB values.
Sn b0̂ ^°Sical load:

et H ne 0f fisil acceptability for bacterial counts was found to be 10' cell/gm by 
J1*» 1976. It appears that the maximum shelf life of the fresh fish at the 

O  ip t^®d temperature does not exceed 7 days (Fig. 6). It is clear that a great reduc- 
ijv? level • bacterial counts took place directly following the irradiation process at all 

it Zta investigated. At 100 Krad the percentage reduc tion reached was 90.3%, at 250 
a„ ? 98.7% while at 350 Krad it reached 99.9%. A plot of mean values of bacterial 

e for „i?8?. time indicated their progressive increase during storage at 2°C. This was
"A's to i the treatments under investigation. However, the dose level of 350 Krad 

Ve» a'torap. be the most effective in keeping microbial counts at low levels during refrigra- 
couf? irradiated Bolti fish. Almost the same trend was observed in total mold and 

 ̂sPo-n 8* Meld- and yeast are also apparently among the factors affecting irradiated xage.
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MEAN SCORES OF TASTE PANEL

*iG. CM* Effect of Qzr.'.a Irradiation on tho tptfll nlcroblal counts of prepared lolti 
during atom-«.
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FIG. 3 
CORRELATTON BETWEEN ACCEPT ABTLUV SCORES ANO 
TMA 8.TV9 VALUES OF IRRADIATED BOLTl F\SH.




