
study on Microbial Contents and Storage Stability of 
Fish (Oreochromic nilotica)

Aleya Mowlah and Golam Mowlah
Institute of Nutrition and Food Sience, University of Dhaka. Bangladesh.

Introduction
F ish  is an  ex ce l len t  sou rce  o f 
nutrit ion  due to the abundence in 
g o o d  q u a l i t y  p r o t e in  a n d  
p o ly u n s a tu ra te d  fa t ty  ac ids  and 
m in e r a ls  s p e c ia l l y  iod in e  and 
po tass ium . T h ese  easily  availab le 
nutrients are also good sources for 
the grow th  o f bacteria  and for the 
bacterial spoilage and deterioration of 
s to ra ge  s ta b i l i ty  and nu tr it iona l 
quality o f  fish. The fish carry a wide 
range o f  m icrollora  most o f  them are 
harmless, but organisms o f human 
health concerns may be present due 
to fa u l ty  t ra n sp o r t ,  s to rage  or 
p r e p a r a t i o n s .  T h e r e f o r e ,  the  
c o n ta m in a t io n s  re s p o n s ib le  fo r  
potentia l health hazards in connec­
tion w ith foodborne diseases are o f 
greatest concern to those, entrusted 
with the responsibilities o f  supplying 
and produc ing  o f quality fish and 
fishery products.

A cco rd in g  to Kau tter  and Lilly (1) 
t h e r e  a re  r e p r e s e n t a t i v e s  o f  
Alcaligenes, Bacillus, Clostridium, E. 
C o l i  and  P s eu d o m o n a s  in the 
intestinal tract o f  many fishes. Fish or 
f ish e iy  products those are produced 
or p ro c essed  in a con tam inated  
env ironm ent m ay  be contaminated 
w ith  lo ts  o f  b a c ta r ia  and be 
responsib le for outbreaks o f  gastro- 
in te s t in a lo s is  (2). F ish m ay  be

contaminated with nematodes, some 
invade the intestinal tract and the 
o th e r  in v a d e  th e  f l e s s  (3 ).  
Sa lm onellae m ay cau.se a ser ious 
p rob lem  in sh e lf ish , w h en  the 
shelfish is harv^ested from  polluted 
waters. V ibr io  Para haem o ly t icu s  
occur in sea water  and has been  
associated with sea food o f Bay areas 
o f  Hawaii, W ash ington , Texas  and 
Louisiana (4). Contamination o f  fish 
and fish products with C lostr id ium  
was studied by m any workers. The 
incidence o f bacterial load was very  
low or nearly absent on fresh and 
frozen fish but processed items were 
more frequently  contam inated  w ith 
the organ ism s (5). The  presence, 
grow th  and surv’ ival o f  Vars in ia .  
Enterscolitia in oysters, shrimps and 
c ra b s  w a s  s tu d ie d  by  m a n y  
researchers (6 ).

Tilapia is an exotic fish in Bangladesh. 
But due to its higher growth rate, the 
cultivation o f this fish is very much in 
practice in Bangladesh. As such, this 
is abundantly available in the markets. 
Also, T ilap ia  fish m ainta ins a good 
market demands in Bangladesh due 
to its cheaper price. However, while 
considering the consumer's  risks o f 
hea lth  h a za rd s ,  the  s tu d y  o f  
bacteriological susceptib ility  o f  th is 
per ishab le  fish possess  im m en se  
nutritional importance in Bangladesh.
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Considerable Studie.s have been made 
on bacterial ilora ol' markets fish in 
m any other countries o f the world in 
difl'erent fishes, but this type of 
s tu d ie s  are st i l l  insu lT ic ien l in 
B a n g la d e s h .  C o n s id e r in g  the 
nutritional importance of the Tilapia 
fish in Bangladesh, the present study 
w a s  p e r fo rm ed  on th is f ish  by 
assessing the microbial susceptibility 
and microbial growth and spo-ilage of 
(he fish.

Material & Methods
Fresh Tilapia ( Oreochrome nilolica ) 
w e re  bough t from  New Market, 
Dhaka and brought to the laboratoiy 
under cool and hygienic condition. 
Th e  average weight o f the fish was 
225 gm. Th e  fish were stored in 
s m a l l  s te r i le  d is h es  at room  
temperature (2711*^0 and at 4®C. A  
small dish full o f  water were placed 
by the side o f  the fish to prevent the 
d ry in g  o f  the ir  sk in  dur ing  the 
storage. Skin and gill part (Scm^ in 
area ) o f  the fresh  sam ple were 
removed aseptically. Each sample was 
cut into small pieces, homogenized 
and transfen-ed into test lube diluted 
w ith 0.9% NaCl solution of 9 limes 
the weight o f  the samples. Serial 
dilution was made with the diluent 

(0 .9%NaCl) and 0.1 ml portion of the 
diluted sample was placed on a plate 
o f  nu tr ien t agar m ed ium  (DIFCO) 
po lypep ton s  10.0 gm, DIFCO beef 
extract 3.0 gm, DIFCO yeast extract
3.0  gm, NaCl 1.6 gm, KCl 2.0 gm. 
M gS04  2H20 0.6 gm, CaCl22H20 0.3

gm, NaCl 1.6 KCl 2.0 gm, glucose 5.0 
gm  and agar 15.0 gm, dissolved in 
1000 ml distilled water and pH was

adjusted to 7.2) and spread on the 
plate using a bent glass rod. The lots 
o f  plates each composed of duplicate 
plates from serial d ilutions were set 
up. The growth o f  the m icro f lo ra  
w ere  s tu d ied  at an in c u b a ted  
temperature o f 35®C for 24, 48 and 
72 hr to provide m ax im um  time for 
bacterial growth. At 7 and 14 days of 
storage duplicate fish samples were 
collected for examinations. Analysis o f 
the Ooras were carried out by the 
exam ination o f m orpho log ica l and 
physiological character ist ics  a cco r ­
ding to .standard scheme (7,8,9) and 
the final examination was based on 
the schemes oi Bergey's manual.

Results
The viable counts of fresh and stored 
fish in d if fe ren t tem p era tu re  o f  
storage (room temperature and 4®C) 
from two parts of the body are shown 
in Tab le  1. N um ber  o f  bac te r ia  
isolated from the skin o f the fresh 
fish was lower than the bacter ia  
isolated from the skin o f fresh fish. 
But the counts were increased when 
fish were left for 3 hr at room  
t e m p e r a t u r e  (2 7 + l® C ) .  At the 
beginning o f storage, the num ber of 
b ac te r ia l  g row th  at 4®C w ere  
remarkably low compared w ith the 
growth at room  tem perature . But 
alter the storage at 4®C for 7 days the 
bacterial counts were a lmost double 
when the fish left at 2 7 + l°C  for 3 hr. 
Again the viable counts in gills at 7 
days were relatively high and the fish 
showed clear sign o f spoilage. At 14 
days of storage, putrifying odour and 
softening o f the muscle were noticed.

The morphological and b iochem ical 
studies such as colonial morphology,
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Table 1: Total viable counts ol' fish from gill and skin samples

Sloraijp
period
hr/day

Storage
temperature

No. of 
sample

Viable ('Oiint/nil

skin gill

O hr Room 1 6. .5 X 10^ 5.2 X 1Q4

temperature 2 7.0 XIO^ 6.9 X1q4

3 hr Room 3 7.0 X 10® 8.2 X 10®

temperature 4 4.9 X 1Q6 8.9 X 106

7 days 4°C 5 7.9 X 10^ 9.5 X 106

6 8.2 X 105 9.8 X 106

14 days 7 3.5 X 10^ 8.2 X 10®

8 8.7 X 104 9.3 X 10®

Note: In each case duplicate samples were used.

Table 2 : The characteristic feature o f isolated bacteria

S tra in  S h a p e G ram  M otality S p o re O x id a se C a ta la s e Nitrate H 2 S  Indole H ugh & M ethyl G e n u s

n o redu c- produ- produ- Leif- re d  n a m e

tion ciion  ction so n

skin R + + . Bacillus

Skin C + - + + + - 0 Micrococcus

Skin R + + + -  0 Pseudomonas

gill R -1- + + + + - 0 Pseudononas

gill- R + + + + - - F Aeromonas

gill- R + + + + - - 0 - Achromobacter

gill- R -t- + + - No +  Unidentified

R
0
NC

Rod: C: coccus 
Oxidation: F : Fennenlation 
Not clear
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Table 3 : Incidence o f bacterial isolates from fresh and storaged fish

Storage Storage Part of Total Bacillus Micro- Pseudo­ Aero­ Achromo-Uniden
period tenipe- fish No.of coccus monas monas bacter tified
hr/day nature strain

0 hr Room Skin 12 6 6 0 0 0 0
tempe gill 18 0 0 3 3 2 2
ralure
(27+1OC) Skin 10 6 4 0 0 0 0

gill 7 0 0 3 2 2 0

3 hr Room skin 16 7 9 0 0 0 0
temperature gill 9 0 0 5 2 1 1
(17±i^C) Skin 10 5 5 0 0 Q 0

gill 8 0 0 2 3 3 0

7 days 4^0 Skin 8 5 3 0 0 0 0
gill 10 0 0 5 2 2 1

14 days 4^0 Skin .5 3 2 0 0 0 0
gill 15 0 0 7 5 2 1
Skin 4 2 2 0 0 0 0
gill 14 0 0 5 3 4 2

shape, m otihty , ab il ity  to produce 
oxidase and catalase, ability to reduce 
n itra te  and to fe rm ent lactose by 
m icroflora from fresh and stored fish 
(T a b le  2) in d ic a te d  the c le a r  
difl'erence between skin and gill flora. 
T h e  g en e r ic  co m p os it ion  o f  the 
stra in s  is show n  in Table  3. The 
resu lts  revealed distinct differences 
in generic composition between skin 
f lo ras, o f  w h ich  m ain  types were 
B a c i l lu s .  M ic ro c o c c u s  and few  
Pseudm onas Dominated flora o f  gill 
where Aerom onas pseudo-monas and 
A eh rom obac te r  group. The d ifferen­
ces w ere  observed through out the 
storage period. On the other hand no 
decis ive d lf fereances in the generic 
com pos it ion  w as seen between the 
Iso late derived  at 4®C and 2 7 + l ” c  

storages. A  striking feature is that an

appreciable number o f the isolates o f  
the samples stored at 4°C fail to grow  
at 2 7 + . l ° C  even  a fter  72 h r  o f  
incubation.

Discussion
Previous research (10.11,12) showed 
that Bacillus and M icrococcus were 
predominant along with other gram  
negative bacteria like Pseudom onas 
and Aerom onas when the fish (grey 
mullet) live in fresh water. Vibrio was 
the m ain  bac te r ia l  f lo ra  in the 
Intestine o f gray mullet which  was 
directly related to the quality o f  water 
they live in. Most works support the 
v iew  tha t  g ra m  n e g a t iv e  r od s  
predominate on fresh as well as on 
stored fish. It is a lso know n  that 
there are dif ferences in the co m ­
posit ion  o f bacter ia l flo ra  due to
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reg ion a l va r ia t ion  (13,14). In the 
present study it seems l.hat Bacillus, 
M ic rococcu s , Pseudom onas , Aero- 
m onas  and Achrom obacter  occur in 
rem arkable  amounts in Tilapia from 
fresh  w a te r  env ironm ent. In this 
w ork  the predom inancy o f  Bacillus 
and Micrococcus occur in the skin of 
the fish m ay  be partly due to the 
traditional way o f  handling the fish in 
Bangladesh where the evisceration of 
fish im m edia te ly  after the catch is 
not a com m on practice. The bacterial 
f lo ra  on fish is a function  o f  the 
e n v iro n m e n t  in w h ich  they  are 
ca u gh t  and  su bseq u en t ly  s tored  
(15 ,1 6 ).  A  s tr ik in g  fea tu re  w as 
observed that the bacterial count in 
the gill sample were smaller in fresh 
fish, increased in fish stored at 4®C. It 
is assum ed that the deterioration is 
m ay  be due to rapid bacterial growth 
in gill than in skin, because o f  the
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