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INTRODUCTION

Fish play an important role not only in human food
diets but also in animal and poultry rations. It is
considered a cheap source of protein. Many investiga-
tors discussed the fish freshness and the hygienic
measures applied during fish catching, transportation,
preparation and consumption (Shewan, 1971; Ghittino,
1972 and Shewan, 1972). However, Lotfi et al.,(1974),
Amin et al.,(1977), Morshady (1978), Mosa (1986) and
Shaban (198%) studied the sanitary condition and the
microbial status of fishes caught fresh water, brack-
ish and marine fishes. In this respect, Khalil (1936)
recorded the survival of bacteria in the fish muscles
after cooking, pickling and smoking. This is of spec-
ial importance in Egypt where fishes are not refrige-
rated until they reach the market. Griffiths (1937)
Markoff, (1939) and Brunner (1949) stated that the
exposure of fishes to polluted water during catching
contaminate them with enterobacteriaceae organisms.
The examination of fish for the existence of entero-
bacteriaceae organisms is an index of the sanitary
conditions under which it is produced. Therefore,this
study was planned to estimate the total enterobacter-
iaceae count as well as the isolation and identifica-
tion of its different members in locally produced fish .
collected from Cairo fish markets.
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MATERIAL AND METHODS

Collection of samples

Four hundred fish samples were collected from Cairg
fish markets, jncluding 100 individuals each of Tilap;
nilotica and clarias lazera as fresh water fishes,pal;I
rus spp. and Solea spp. as marine fishes. Every 25
samples of each fish group collected every season all-
over one year. Samples were packed individually in
sterile nylon sacs and transported to the laboratory
where examined as soon as possible.

Preparation of samples:

A) Fish surface:

Swab samples taken over a prescibed area (20 cm?®) on
fish surface, each swab was then suspended separately
in a test tube containing 20 mi of 0.1 % sterile pep-
tone water. Further ten-folds serial dilutions were

prepared.

B) Fish muscles:

Ten gram of muscles were obtained from each fish sam|
under aseptic condition and transferred to a sterile
nylon sac containing 90 ml of 0.1 % sterile peptone
water then homogenized by means of stomacher (Stoma-
cher Lab-Blender 400) to get 2 dilution of 1071, then
10 folds serial dilutions were prepared.

Bacteriological examination:
1) Determination of the total enterobacteriaceae ¢

The drop technique applied was that recommended bY
1CMSF (1978) using violet red bile glucose agar med’
2) 1Isolation and identification of em:erobact:t’-l'iacea

organisms:

The original dilutions were pre-enriched at 37°C for
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24 hours. A loopfull from pre-enriched dilutions were
streaked onto Eosin Methleme blue agar and Mac-conkey's
plates then incubated at 37°C for 24 hours. Suspected
colonies were identified biochemically according to
Edwards and Ewing (1972) and Cruickshank et al.(1975).

3) 1Isolation and identification of salmonellae:

One ml of each pre-enriched culture was transferred ase-
ptically into 10 ml of Rappaport's broth, then incuba-
ted at 37°C for 48 hours. A loopfull from enriched broth
was streaked onto S.S. agar and then incubated at 37°C
for 24 hours. Suspected colonies were identified bioche-
mically according to Edwards and Ewing (1972) and
Cruickshank et al. (1975) and typed serologically acco-
rding to Kauffman (1974).

RESULTS AND DISCUSSION

The results obtained regarding the total enterobacter-
iaceae count were given in table (1).

Table (1): Average count of Enterobacteriaceae organisms in the
examined fish samples

E?ﬁﬁ%%a E%&%? 4 5? fies ﬁﬁiﬁ%s
Sur-  Musc-| Sur- Musc-| Sur- Nusc- | Sur- Musc-
face/cm? les/gface/cmzles/gface/cmzles/g ace/cm? les/g

Season

3 6 3

Autunn | 1x10°  3x10 7x10° 2x10° |6x10° >1x10° | 2x10” >1x10°
Wint ox1 3 3 4 3 3 2 3 2
nter x10° 2x10™ |4x10 1x10~ |4x10 >1x10 | 3x10°™ >1x10
Sorin 1 106 8 3 6 3 4 2 5 2
pring | 1x x10 12x10° 4x10™ [2x10° >1x10°| 1x10 >1x10

7 3
Summer | 3x10° 7x10 lx108 7x103 3x105 8x102 2x106 2x102

zz 15 noticed that d?ring summer the enterobacteriaceae
unts were comparatively higher as compared with other
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seasons. Meanwhile Clarias lazera and Tilapia nilotig,
gavé the highest counts folloved'by‘solea'spgéiéggand
then pagrus species. =

The count of enterobacteriaceae organisms were higher
during summer then decreased during spring, outumn ang
winter due to the change of temperature. This is i

agreement with the resulis obtained by Goda et al.
(1980). Yook

The high enterobacteriaceae counts on the surface of
Tilapia nilotica and Clarias lazera when compared with
pagrus and solea species could be attributed to the
habitat of such fresh water fishes. Fresh water is of
high organic loads and farourable for the survival of
many genera of bacteria while the salinity of marine

habitat inhibits the growth of such bacteria (Robert,
1978).

On the other hand, higher counts of enterobacteriaceae
recorded from the surface of Clarias lazera then that |
of Tilapia nilotica as fresh water fishes and the higher|
counte recorded from the surface of solea species then
that of pagrus species as marine fishes; can be attri-

buted to the fact that Clarias lazera and solea species |
are nacked, as the abscence of the scales give a wide

chance for surface contamination to penetrzte rapidly
through fish muscies (Boulenger, 1907).

The presence of enterobacteriaceae in the muscles may
be attributed to the fact that bacteria penetrate the |
gill tissues and proceed along the vascular system into |
the flesh or through the intestine into the body cavity |
and belly walls or through the skin into the flesh. :

Results recorded in table (2, 3, 4 and 5) showed the

;ncide“:e of enterobacteriaceae isolated from the sur”
ace and muscles of Tilapia nilotica, Glarias lazeras
pagrus and soles species during autumn

, winter, spriné
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Toble 2 : Incli:rnce of fcolnted Entarolacterincess nemiz=a rron Tilnpin nilotica.

Autumn glinter g;pring ESummer
Isolotes Surface| Luscle. Efur!'oce Luscles ESurIece Muscles » Surfoce | Muscles
No. % | No. % &Ko. % |[MNo. % sko. % | No. % & No. =
: " - % %
5 1]
Edwardsiells tards g A R & E 3 e E 3 E ¥ LR . E 5 " ST
) " H
Sglmonells typhimurium - ] - . al % =8 o el -1 g 2
a L] ]
Arizonese " - = = i E a & 2 s E o & = -E 2 sl - A
Citrobscter freundii 5 20/ 1 435 20| 1 4v 8 32[ 2 839 36| 5 20
d [}
Citrobacter diversus 2 8] - & E 1 4 . 8 E 3 12] - -1 3 12| - -
L3 [ ] ]
Citrobacter emelonaticus 1l 4 - =83 4 - -2 2 - -E 2 8| - =
» L]
Klebsiells pncumonise 1 4] - -E 1 4| - -E 2 & ..E 3 ,12) - -
o " 8 % i
Klebsiells oxytoce 1l 4 - -E - -] < - 2 8| - - 3 12 :
L] » ]
Enterobacter cloacee 10 40} 3 12 5 20| 5 20% 12 48| 5 205 18 72| 8 32
3 ] ]
Enterobacter serogenres 1 4 1l 4 E 1 4 1 4 E 1 4 1 4 ,:, 5 20| 2 8-
L] = _l s =
Enterobescter sgglomersans 1 4| - - E - wfive - B 4 f.. 2 8
] iy o o ! ® 8 - -
Enterobucter sekozekii - - - o - - . .:. 2
a - & o el ¥ * 8.3 4 £ -
Enterobacter gergovise - - - - :. - -: i
H - -5 - -1 - -3 2 8] - -
Serratis mercescens - - - S - . »
| ] n ]
- - - - 0 - - - -n ] 4 - -n 2 8 - -
Serratie liquefeciena : ; :
& e = - 42 -n 12| - =
Serretis rubideco  BEE i E 1 -4 ; 9 ; 3
= =1 = - 8- -1 - -2 1 4 - -8 737 A8f = -
Proteus vulgseris 0 : ' o s
H 1 4 9 36| 5 20« 9 3
Proteus mirsbilis 5 2011 4 .:.' 1 % E : s
- - - - -8 - - - -h - -
Korgonells morgenii 4 16| - E : :
5 20| 1 4 "3 12| .1 4r» 5 20| 2 g 8 32 5 20
Providencis rettgeri . : 2 12: R .
. 2] 2 By 9 ;
Providencis slcolifeciens| 8 32] 1 4 s 3 1‘,. " E
‘ 20l 2 ®8%2 8| 2 16 243 1210 40} 3 2
Providencis stuectii 5. et ; : E
" - - 0 - - - -B - - - -. - - - -
Yersinis enterocoliticd -1 4 . . s
22 86| 5 20 520, go| 3 12823 92| 3 128 24 - 96 5 . 20
Escherichie coli ° : X i :
3 : ¢ :
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Tedble 3 : Incidence of izcleted Enterobsctericcene Organisny g
Tor Clersinn

Autumn § ¥Ujinter :s'r’\&.
1 curface | Muzcle: s Surf : W
solates < g s Surfaoce | Muicle: »Surfuce [ T—— he,
- “n §
o. % |Wo. S:Mo. % [Mo. 3 tme. 4 ﬁl&m
- — 5 No.
Citrodbocter freunaii 8 J2] 1 4 E 5 20| 1 4 210 w| 2 .: o h
Citrobocter divercus 5 20| - - E 5 20| - - E s 20 EIS ¢ ) 7
e - - 3
Citrobuctur smnlonoticua 2 o] - -E 1 al.é. s m 3w : o B .
B : = -: 5 20
Klebsielle pneumoniee 2 - -3 1 4] - -2 2 "] H .
. [ o & | 3 2.
Klebsielle oxytoce T || IR O W | T Y SR 5 .
: : : N it .
Enterobacter tloncae 15 60| 2 BE 15 60) 2 @18 T 3 HE?D - p
Enterobacter peropenes 1 4 s £ 1 4 £ & 8 1 4 H 1 »
» = = 4| .
Enterobocter sgglomersns 1 4] - ~E 1 4 - - E 1 all -~ _E 1 4 3
Serretis rubidece 1 4] - —E - -1 - - E 1 af - -E | R g
Proteus vulgoris - =f & -E - NEETY I - E 3 212 Lo
: & 2
[ " 4 = d
Proteus mirsbilis & 32| 1 4f 5 20|- -0 <of 3 12815 60 5 o
L
Providencis rettperi 6 32| 2 BE 5 20| 1 & E 9 3&f = B2 5 36|13 o
Providencipo elculifecicn: . S S S E G_ 3211 4 E g 3| 2 le 10 404 5 3¢
Providencies stuartii 10 40 3} 4: 8 32| 1 4 i 0 aof 3 IZE 10 40| 5 2o
) » I b
Ezcherich i 2 H H
cherichis col 23 92| 2 nj 23 92| 2 & 524 sc| 3 ngu 9%| 5 2

Telle 4 : Incidence of iscletcd Enterowncterincene crponizrs from Bagres sp.

Autumn Winter Sprimg E,S--:er

lmﬂezikrlocv Yoscle.
fn. % ulo. % |Fo. %

E

urfece | Muscle:

% | Bo. %

2 8 & &8

Surface | Bu=cl
No. % | Mo.

Izolutes

wile
=
o

68 32| 2 &

Citrotocter freundii 2 6} -

2 b NS 6 23] 5 20

Enterobpetar closcue 3 12

-

4] 1 4

Enterobecter gerojenss -

Enterobacter szzlomersns -
5 20 - -

Proteus mirabilic 6 24 -

3

Providencie rettzeri

3 12 CIRE J2y 5 20

Providencis elcalifociens 20} -

32] 5 20

Providencia stugriil 20} -

B v v w
:"hdlrnuwa’
‘NP RAN e a

'

|
30.00&1

3
]
]
[
(=]
-~
(=]
]
'
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and summer seasons. It was clear that Salmonella typhi-
murium and arizona organisms could be isolated

the surface of Tilapia nilotica only during summer.
Such findings agree with various investigators(Lotfi
et al. 1972; Morshady, 1978 and Mosa, 1986). On the
other hand Sedik (1971); Ahmed (1976) and Ez-El1-Din
(1978) failed to detect Salmonellae or arizona organ-
isms during their studies.

Isolation of Salmonella typhimurium from the surface
of Tilapia nilotica agrees with the findings of
Heuschmann and Brunner (1974) who stated that fish
can become carrier or reservoir for Salmonellae and
can play a role in their epidemiology.

Isolation of Salmonellae from fish is of great public
health importance. Moreover, fish meal is added to

animal and poultry rations.

Salmonella food-borne infections are characterized by
vomiting, abdominal pain, diarrhoea, headache, general

body pain and shivering (Sojka and Field, 1970).

Escherichia coli is the clasical indicator of the pos-

sible presence of enteric pathogens in foods. E.coli
in food has been associated with outbreaks of gastro-

intestinal disturbances (Delepine, 1903).

E.coli may also cause colibacillosis in adults, peri-
tonitis, meningitis, enteritis, cystitis, pyelonephri-
tis, appendicitis, otitis and puerperal sepsis (Pyatkin
and Krivoshein, 1980).

Klebsiella organisms are responsible for food borne
outbreaks of gastroenteritis (Bailey and Scott, 1974).

K.pneumoniae is responsible for pneumonia, broncho-pneu-
monia involves long lobes, producing fused foci and
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lung abscesses and may be responsible for meningitj
appendicitis, pyaemia, cystitis and pyelonephritjg '
(Pyatkin and Krivoshein, 1980).

Citrobacter freundii organisms have been found among
intestinal, urinary and other pyogenic infections

(Krieg and Holt, 1984).

Proteus species have been incriminated in cases of gag.
troenteritis following the ingestion of contaminated
food as well as the infections of the urimary tract
(Cooper et al. ,1941, Cherry et al. 1946; Wassef, 1969,

and ICMSF, 1978).

Providencia organisms are not highly pathogenic but
they have been incriminated in sporadic cases of human
diarrhoea and urinary tract infections (Bailey and

Scott, 1974).

SUMMARY

Hundred fish samples each of Tilapia nilotica, clarias
pagrus and solea species; were collected from fish
markets, at Cairo, 25 samples from each species were
collected during each season of the year. '

Samples were subjected to bacteriological examinations
for the determination of the total enterobacteriaceae
counts per cm®? surface and per gram muscles and for
the isolation and identification of enterobacteriacea¢
Obtained counts and identified enterobacteriaceae o0rgéd
nisms were recorded. ’

Inconclusion, the counts of enterobacteriaceae were
higher in fresh water fishes than in marine fishes and
also during summer than other seasons of the year.
This could be attributed to the effect of temperatur®
on the bacterial growth.
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The public health singificance of the isolated entero-
bacteriaceae organisms was discussed in details.
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