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ABSTRACT 

A total of 60 sensuously sound Dshcs consisted of 30 fresh freshwater flshes (10 

eaclJ aficed Tilapla nilotlC8. iced Mugll ccphalus and ffeshly klJ}ed Clarias lazera) be­

sides 80 frozen marine ones (IO cach of Mackerel, Sardioe and Herring;. were ran­
domly purchased from different markets in Mansoura City. Each fish was represented 

by aseptically excl$ed back 60 g-musde, All excJsed samples wete tcsted bacteriologi­
cally. 

Bacteriological analyses showed the presence ofaeroblc mesophj]cs in all {lOO%) 

muscle samples by mean levels of 2"8xJryJ, 2.6x104 and 4.6xJ.()4 organlsms/g of fresh 

freshwater Dshea alongSide 5,3xJdJ. 6AX/OJ and 6xl04 organlsmslg of frozen marine 

fishes; wheJeas, psychrotrophie bacterJal contamination were rccogruzcd in 8 (SOX) ~ 

10 (100%) of the same samples by mean of 3xlQ4. 2,3xl04 and },2x104 as well as 
3.6xJoS, 4.7x/(jJ and 4,7xloZ organisms/g. SJmilarly, EnterobacterJacea.e contamtna~ 
lion were recovered from the muscles of 6 (60%)--8 (801%) and 9 {90%)-10 (100%) of 

beth fishes' samples by mean levels of 2,6xl02 2.4xJ02, 7. lx102 and 4,3xJo2, 8"3xlO, 

1.1x102 organisms/If. CO!JsccuU"elj'; whJle. Staphylococcus aureus organJsms eould 

not detected 1n all examined samples. BacteriolagJeal analyses could also detect the 

contamiJJatJon with Aeromonas organisms in 6 (60%) - 8 (BO%) offtesh frcshwaler in 

additlon to 7 {70%)·w 10 (100%) offtozcn marine fishe.'9 by mean of2xloZ. 3.6;>(102. 

3,5xl02 and ;J,9xld2, 3.1xl()2, 4,2xl()2 organisms/g, successively, Salmonellae were 

excluSively found only in one (lO%) evcry of samples taken !Tom iced Tllapia nilotiea 

and MulJil eephalus alongside freshly kJlled elarias lazera. The a1J three straJ.ns, ob­

ttUned /tom the identiea} number of aforementioned samples. were serologJcally iden· 

tified as Salmonella Kottbu5, An excluSive investigation of vJbrJos organisms revealed 

their occurrence only in one (lO%) frozen Mackerel plus 2 (20961 frozen Sardine sam­

ples, idenUJ1ed as one V. cholcrae plus,2 V. parahaemolytieus slraJIJs, 

iWerobJoJogical risk assessment of all surveyrd flshes. through comparJIJg djffer­

ent bacterla.i population ... e(JJ1talned in thelr tissues with the relevant limits, showed 

that 3 (:30%) out of the overall 30 fresh /i:eshwateJ' flsh muscle samples and I (10%) 

out of 10 iJ'otcn SardIne muscle samples were harboured VJbrJo eholcrae organisms, 

thus exceeded the recommended limit (/Tee for both organi.<;ms). whereas none of the 
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tested sampJes exceeded the recommended limit for aerobic mesophJies, Enterobacte­
riaceae or Staphylococcus aareus organisms. 

The types and numbers of bacterJal strains-obtained from the surveyed flesh sam· 

ples of fi-esh freshwater and frozen marine flshes- after being picked up rondomly 

from the separate colonies each ofpsychrotrophs grown onto plate count agar, pre­
sumplJve Acromonas $PP on $tarch~a.mpJci/]in agar, presumpllve Salmonella spp on 
XLD agar and VibrJos $PP on TCBS agar, a total of 73 stralns distributed as 2 strains 

of Acinetobaetcr caJcoacctJeus/ 2 and 2 Aeromonas hydrophile and Aeromonas saJ­
monelda,' 2 Alcaligenes faccaJls; 4 twd 3 Bacillus cereus and Bacillus citculans: 1 
BranhaemlJa catarrhaJis; 4 and 3 Chromobacterium Jividum and Chromobacterium 
vio1accum; 4 Citrobacter freundl1: 2 Corynebacterium uiccrans; 2 and 5 Enterobacter 
agglomerans and Enterobaetcr cloacae; 3 Escherichia coli; :; and 2 Micrococcus Ju~ 
teus and Micrococcus ,,"arJan$," 2 Niessera ilaveseens: 1 Proteus vulgaris; 5. 3 and 4 
Pseudomonas aerugtnosa, Pseudomonas alcaJlgencs and Pseudomonas lluorescens; 
3 Salmonella Kottbus; 1 Serra.tia Jiquefaciens; 4 and 3 Staph.yJoeoccus aurcus and 
Staphylt>Coccus cpidermidis beSides 1 and 2 stra.Jns of tJ1brl0 eholerae .and Vibrio 
parahaemol)!tlcus, successively. 

Typing of EnLerobacteriaccae organisms- picked up randomly hom Lhe separate 
colonies grown onto plates of yJo/ct red bJie glucosc agar .and obtained from flesh 
samples of all tested fresh freshwater and frozen marine n.shes~ showed a sum of 36 
Enterobacteriaceae strainS identified as 5, 1 and I strains of Citrobactcr frcundli, 
Citrobacter diversus and Citrobacter I11organ.Jl; 4. 2 .and 8 Enterobacter aggiomer.ans, 
Enterobacter eJ08C8.e and Enterobaeter hafniae; 4 Escherichia coIl; 2, 1 and 2 Pro­
teus muabJlis, Proteus rettgeri and Proteus vulgaris; 1 ProvedcncJa alcaJifacicns plus 
:; and 2 strains of Serratia l1que[aciens.and ScrratJa robidaea, consecutJveJy. 
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lNI'RODUCTION 
Flsh are nutrUlous food that consutute a 

desirable components of healthy dlet and con­

Sidered an excellent source of high quality 

protein containing a good balance of essential 

amlno aCids and having a high bJologtcal'la!­

ue and containing lipids with high levels of 

unsaturated fatty ac'ds whieh contributing to 
the enhancement of human health by reduc~ 
mg the risk of cardiovascular dl$ease. Like* 

\"ise, fish are characterJstIcally tender, easily 
digest and good source of most Bwcomplex \'1-

tamins .and also contribute sfgniflcant levels 

of mInerals Including cobalt, lron, copper, 

zinc, sodium, potasSium, matneslum, phos~ 

phorous. iodine and fluorine, Familiarity, 

taste. low-cost and convenience are some of 

the appealing factors that make fish a subsU~ 

tute for the red meet as a source of an1mal 
proteJn. prOviding an opportunity for consu­

mers to meet their da1ly nutrltlonal requjre~ 

menta (NBC, 1998). 

Although. the flesh of freshly~caught fishes 
1s sterile and bacteria are only found. hl vari­

able numbers, on their skins and gUts as wen 
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as tn theIr lntestlnes (Hayca. 1992). most 
fi~hes are exposed to animal and! Of human 
wastes from the local environments and can 
easUy be contaminated by a Wide variety of 

pathogenIC organisms, thus fishes and other 

creatures that inhabit waters dose to the 
shores are particularly susceptible to bacteri­

al contamLnation contained in raw sewage, 

such as Salmonella and Vibrio organtsms 

tSattn. 2008). The contamInation by these 
pathogens originates matnly from: (l) patho­

gens are naturally Inhabitant to seafoods or 
in the marine and fresh water enVironment as 
(Vibrio and Acrornonas spp), l2} Cecal pollution 

(Salmonella spp. Shigcl1a spp and fecal colIf­

arms) and (3) processing. handling and prep­

araUon {V. parahaemolytlcus. V, cholerae. 

Salmonella spp, Shigella spp and Staphylo­
coccus aureus). Many of these pathogens 
pOt;;C a sUghl rtsk to normal human popula­

tions, but all pose serious rlsk to speCIfic pop­
ulation grou ps such as persons wIth defects 

in theJr immune systems (Archer and Young. 
1988). 

Therefore, the overall objectives of this 

work were lntended to assess the microbIolog­

ical rIsk in raw flesh of some common fresh­

water fil3hes {iced TUapta ntlouea and freshly 

kllied Clar1as lazera plus Mugtl cephalusi. be­
sides that of some frozen marine fishes 
(Mackerel. Sardlne and Herring) Widely CQn~ 

sumed in Eg'j"pt through fulfllltng the follow· 
1ng points: flJ Estimation of the total baeter1a.l 

eounts of aerobIc mesophllcs (APe). psychro­

trophs. EnterobacterIaceae. Staphylococeu!3 
aurcUs. Aeromonas spp and halophUes per 
each gram of the examined fish muscles, (2) 

Detection and l3erotY"ping of the Salmonella or~ 
ganlsms parlleul:arly those usually implicated 

l>Itm8oura. Yet. Med. .J. 
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in (ood·polSOning outbreaks among consu­

mers, (3) Deteetion and identification of Aero­

IDonas spp particularly pathogentc and food­

pOIsoning ty-pes and (4) Detection and identifi­

cation of VIbrio spp partJcularly V, parahaem­

olytlcus and V. cholerac. 

MATERIALSAND METHODS 
[A) COLLECTION OF SAMPLES : 

A total of 60 sensuously sound fishes 

consisted of 30 fresh freshwater fishes nO 

each of teed Ttlapla nllottca. Iced Mugtl eeph· 
alus and freShly killed elarlas lateral besides 

30 frozen marine ones (10 each of MackereL 

Sardine and HerrIng). were randomly pur· 

chased from dIfferent markets in Mansoura 

city. Each sampled fish was asepUcally and 

individually packed into a polyethylene bag 

then marked and transferred -In icebox With a 

nllntmum of delay- to the laboratory of Food 
Hygiene and Control Department. Faculty of 

Veterinary Medletne, Man50ura Vniversity. 

wherein the bacterlolOgicai analyses 'Were 

done. 

fB) PREPARATION OJ' SAMPLES nCMSJ'. 
1988): 

A sum of 60 g-baek was musele were asep­

tically excised from every sampled fresh fresh­

waler fish then diVided tnto 3 portions, mean­
while only 35 g-baek muscle was stroHarly 

taken from. frozen marine fish and dIvided 

into 2 portions, The ftrst 10 g-muscle portion 

of each of all fishes was hom.ogenized with 90 
m1 of O. 1 % sterile peptone water (Oxotd 

eMOOOS) In a laboratory blender (Type: Mou· 
linex~made In France)! one min for obtalnlng 

an original dilution of 1;10. One mt from each 

of the ortgtnal dilutions WaS transferred to 
sterUe lest tubes containing 9 rnl of the same 
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diluent to be dtluted tn a sequent1al manner 
prepar:tng a tenfold serial dUutions up to 
106 for bacterIal enumeratton of aerobic 

mesophUes, psychrotrophs, Enterobactena­

ceac, Staphyloeoccus aUreus and Aeromo­

nas In surveyed muscles. The second 25 g~ 

muscle portion, exelsed from freshwater fish­
es was investIgated for presence of salmo­
nellae by pre-enriching it in 225 ml of sterile 
buffered peptone water {Oxide CM0509B) 

for 24 h at 37cC after bemg blended for one 
mtn, whilst identical 25 g~muscle portion 

taken from frozen marlne fishes was di­

reeted for detecting both Vlbrlos and Aero­
monas organtsms through enrIching it In 
225 ml of sterile alkaline peptone waler 

(APW). pH 8.6 (Oxold CM1028B) for 8 & 24 h 

at 37"'C after blending them for one min. 
FInally. the third 25 g-muscle portion, only 

derIved from freshwater fishes, was consigned 
to recognize Acromonas organisms Vla eruleh­
lng it In 225 ml of sterUe alkaline peptone wa­
ter, pH 8.6 (Oxold CMI028B} for 24 h at 
37C)C. 

IC]IIACTERIOLQGlCAL ANALYSES: 

(l)Aerobie plate count (lCMsF, 1988): 
A tenth ml from each prepared sertal di­

lution was transferred and evenly spread Oy-er 
a dry surface of duplJooted, previously prew 

pared sterUe plate count agar medium (Oxold 
CM0325B). The surface of tnoculated plates 
was allowed to dry for 15 min before beIng 
placed inverted W1th control plates In thc In_ 

cubator adjusted at 3QC)C for 2 days. The bac~ 
terlal colonIes In the countable plates {haVlng 
30-300 colonIes) were enumerated and the 
aerobic plate count per each g of the exam· 
!ned samples was calculated and recorded. 

_II. Vet. Med . .J. 
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(2) Total poyohrolrophle count (Couam et 
81 .• 1992): 

The same procedures wcte taken place as 
for counung APes \Vith the exception of 1n­
cubauon temperature I time were 5"C/7 

days. Separate colonies of different morpho­
logical characters, preVlously grovm on piate 
count agar plates used for enumeration of 

psychrotrophs. were p1cked and lnoculated 
fnto tryptone soya broth then Incubated at 
37"C for 24 h, and purified onto nutrIent agar 
slants for Identifying them by USing different 

blocllemtcal tests, according to Holt et sl. 
(1994). 

(S) Enterobacl>:rlaceae count (ISO, 

1995): 
DupUcated sets of sterile Petri dlshes 'Were 

Inoculated VI1th i-rol amounts of the chosen 
range of prepared dUutIons. quantity of about 
15 ml of Violet rcd hUe glucose agar tOxoid 
CM485B), melted and cooled to 45~C, was 
addcd to each inoculated Petri dish, then 

mtx.ed well and allowed to sel Another 5 mt of 
the same agar/temperature was finally over­
laln every plate, which left to be solidi(jed, 
then incubated ~fnvcrted" at 30vC for 24 h. 

Typical colonl.es of Enterobacteriaceae (red 
surrounded by preClpltat10n of hUe salts 1n 

the medium and having 0,5 rom or more tn di­
ameter) were enumer ated in the countable 
plates (having 25-250 colon1es) and the Enter­
obacteriaceae count per g of the examined 
sample was calculated and recorded. Separate 
colonies were picked and inoculated lnto tryp. 
tone soya broth and Incubated at 37°C for 
24 h, then purIfied onto nutrient agar slants 
ror idcntification according to MacFaddm 
(1976). 
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(4) Staphylococcuo aureu. COWlt 1A0AC, 
1984): 

i<rolU the previously prepared dtiutlons. 
0.2 m1 from the seleeted dilutions was lrans­

ferred and evenly spread onto drled surfac­
es of dupHeate plates of Baird-Parker (B-P) se­
lective agar (OxOld CM275) with egg-yolk 

tellurlte emulsion. Inoculated plates were al­

Jawed to dry then Incubated at 3 'rC for 4-8 h. 
ColonIes exhibitIng typical morphology. 

grey-black to Jet black, Circular, smooth, 
convex. 2-3 rom tIl diameter Y.1th a narrow 

whJte enUre margln surrounded by a zone of 
clearing extended 2-5 mm in the opaque me­
dium. the Staphylococcus aureus count per g 

of the examined sample v;as calcutated and 
recorded. 

(5) Enumenrtlon and 1"""__ of 
_ ...... IIpedea (Palumbo et al .. 
2001): 

l-Enumcrattcm of __ IIpedea: 

From the previously prepared dilutions, a 
tenth ml from the selected dilutions was 

transferred and evenly spread onto dried 

surfaces of dupUcate plates of stareh~ 

amplcilltn agar. Inoculated plates With control 

one were allowed to dry then Incubated at 

28°C for 24 h. Colonies exhibitlng typtcal 

morphology (yellow to honey colored. 3 Lo 5 
mm in diameter and having a clear zone sur­

roundtng the eolony "amylase-positIve" after 

flood1ng plates With 5 ml Lugol iodine solu~ 
tton) were scored as presumptive Acromonas 

species. Five of these wIonies were picked up. 
purified onto nutrIent agar slopes, incubated 
at 37°C /24 h and subjected for confirmatory 

biochemical identification. Thc total Aeromo­
nas count per g was then calculated and re· 
corded, 
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2- lden_tIon of Auoma""," opec1eO: 
Aseptically, 25 g musele sample was thor­

oughly blended wIth 225 ml sterile alkaline 

peptone water (APW} haVing pH 8.6 {Oxotd 

CMI028B) for one mtn then lncubatcd at 

37"C for 24 h. A loopful from each of the en~ 

rtched homogenate was inoculated onto the 

dried surface every of duplicate plates of 

stareh-ampictUin agar whieh then incubated 

at 28Q C for 24 h. Five presumptlve Aeromortas 
colonies (yellow to honey colored, 3 to 5 mm 

in diameter and having a clear zone sur' 

rounding the colony "amylase-positive" after 

flooding plates With 5 ml Lugol Iodine so1u~ 

Uonl were p1eked up. purIfied onto nutrient 

agar slopes, Incubated at 37eC for 24 h and 

directed for confirmatory identification by us­

tng different biochemical tests, 

(6)loalatlon and l"""Ul!catlon of oalmo­
ncllacs 1A0AC, 1995): 

Ascptlcaily. 25 g of each fish muscle was 

thoroughly miXed With 225 ml sterile buffered 

peptone water (Oxoid CM0509B) for one min 
then the homogenate was Incubated at 3~C 
for 18~ 24 h, One ml from each pre­

enrJchment resuscitation culture was aseptl· 

cally transferred to sterile tube containIng 10 

mt Rappaport·VassHladis medium (Oxold 

CMS69) then incubated at 42"C for 18-24 h. 

A loopful from eaeh of the enriched tubes was 

inoculated onto the surface of xylose lyslne 

dcsaxycholate (XLDl agar plates (Oxoid 

CM0469Bj and then the plates were incubat" 
cd at 370C for 24h. Presumptive Salmoncl1a 
colonIes (pink colonies With or Without black 

ccnters on no) were pIcked up and purlfled 

on nutrient agar slopes and Incubated at 

31"C for 24 h for identification through com­
plete blochemlca! tests, then presumptive 
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salmonellae were confirmed serologically 

through determlnatlon of 0 (somatic) and 

H (flagellar) antigens} by slide agglutlna~ 

Hon technIque whIch performed. in central 

laboratories of health minIstry In Cairo/ 

Egypt 

(7) IaoIatlon and Idenl1flcatlon of Vlbrto 
apedeIo (II'I>A, 1998): 

Aseptically, 25 g marine fish muscle was 

thoroughly mixed With 225 rul sterIle alkaltne 

peptone water {APWl havtng pH 8.6 tOxoid 

CM1028B) for one mln then incubated at 

37°-C for 8 and 24 h, At 8 and 24 h a loopful 

(wtthout shaking the flask) from eaeh of the 

enriched homogenate was inoculated on to 

the surface of Thiosulfate Cttrate Bile Sucrose 

(TeBS) agar plates iOxoid CM0333B) and 

then the plates were incubated at 37ec for 24 

h. On TeBS plate, presumptive V. cholera ap~ 

peare<! as yellow colonles (sucrose poslUve), 

whereas probable V. parahaemolyticus 

showed green colonIes (sucrose negative). 

Typical VibrIo colonies were picked up and 1n« 

oculated into tryptone soya broth with 3% 

NaCl. incubated at 3"PC for 24 h. purifled 

onto nutrient agar slants With 3% :l';aCl and 

subjected for confirmatory biochemIcal tests 

by ustog dtfTerent medta contained 2.5% 

Nae!. 

The data obtained in thiS study were sta­

tistically analyzed according to methods de­

SCribed by Snedeeor (11189). 

DISCUSSION 
InspectIon of data arranged in Table OJ 

exhibits the omnipresence of aerobic meSO­

philic bacteria 1n flesh of all surveyed fishes, 
as thcy found in 10 (100%) every of fresh 

l1Z 

freshwater fishes; iced Tilapia nllot1ca, iced 

MugU cephal us and freshly killed eWlaS laze­

ra, as welt as of frozen marIne fishes; frozen 

Mackerel, frozen Sardlne and frozen Herr1ng, 

were harbored those organlsms. Saleh and 
i!:1-Kowa1cy (2008) detected those contarn!­
nants by lower presence (88% & 92%1 in flesh 

samples of both raw T11apla nlIoUca and fro­
zen Mackerel, respectively, whtJst by simIlar 
occurrence (lOO%) in flesh samples of raw 

MugU cephalus, whereas Shaaban et aI. 
(2001) could not find bacterial contamination 

in any flesh sample of 75 freshly caught Ttla­

pia fishes. These noticeable \-'af1aUons 111 oc­

currence of aerobic mesophilic bacteria can 

be explained by correspondtng differences tn 

poUu tioo degree of catch waters as well as In 

handling conditions (HUH et al., 1974 and 
FraI1er. 1988). 

Intensities of aerobic mesophilic bacterla 

were estimated in Oesh samples of overalJ 
fishes, surveyed In thls work. expressed 

as aerob1c plate counts v.-"hich found in 

fresh freshwater fishes as ranges of 3x 1 02~ 
L3xJ05 W1th a mean of2.8xl04±L3xl04 organ­
lsms/g in tced Tllapla nUoi:1ca; J02xJ Axl05 

w1th a mean of 2.6xl04:rl.4x104 organIsms! g 

in tced Mug:t1 cephalus 10 add1t1on to 2x102~ 

1.5xl05 with a mean of 4.6x104±2.3x104 or­

gantsms/g In freshly killed ClarJas lazera. re­

spectively. Whereas these levels In flesh sam­

ples taken from frozen marine fishes were 

4xl02~1.9x104 with a mean of5.3xJ03 x 1.9 x 

103 organIsms I g in frozen Mackerel; 

2xJ02·3,'z*104 W1th mean of 6.4x103±3xJ03 

orgarusms/g in frozen Sardine beSides 

l.2x103.2.4x105 with a mean of 6x104±2.6xl04 

organlsrns/g in frozen Herring. successtvely 
(Table 2). 
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Approximately ,sImilar levels of aerobic 

plate counts were estimated In flesh of elarias 

{Mera (mean of 7,8xl04 organtsms/g) by 

Mor.bdy (1978); of TUapfe nl10Uea and MugU 
eephalus (mean of 2x105 and 104 organisms/ 

g. respeetively} by Saleh and El-Kewa1ey 
(2008); of atlantle Maekerel (range of 

Llxl02·4.5xlO4- otganIsmslg) by KolodzleJs­

ka et at (2002) and of frozen Mackerel {mean 

of 4x103 organIsmslg} by Saleh and El~ 
KeWaley {200S). On the contrary, hIgher tn­
tensities of general bacterial contam1natlon 

were detected in flesh of Taapfa nUotiea as 

ranges of 2xl05 ~4xl07. 103·8xl07 and 

7xlO<L2xI06 organlsmslg by Saleh (1990), 
A_ (998) and Yagoub (2009). whtlst as 
mean levels of 4.&105 and l.6xIOS organ­

lsmslg hy Abo Samra (2001) and Abd-Allah 
(200",), successtvely. Also. higher aeroble 

plate eounts were evaluated by Dorbo (1998) 
as a mean of e,8Ja06 organlsms/g in flesh of 

MugU cephalus fishes, as wen as by Dorho 
(1998) and Abo Samra (2001) as mean levels 
of 1.15xl07 and 6.&105 organLsms/g in flesh 
of Clarlas lazera, con,secuttvely. Flesh samples 

of some marIne flshe,s might also conla!n aer­
obIc mesoph11lc bacteria by higher counts 

than that obtained 1n this work, where Bran­

da and Furlantto 119M) and ~e 
and ~akanma (200tS) evaluated the ranges 

of such eontamjnants to flesh of 60 fishes of 
Sardine and Tuna by 7.9xl0~L4.6xl06 and 

3.25x102-6.83xloB organlsms/g, respectively. 

Lmver levels of aerobic plate counts in fish 

samples. Identical to these investigated In this 
work, were obtalned by many workers too; 
where Sud et al. (1991) found these count$ 

by mean of 8.3xl03 and 9,9xl03 organJsms/g 
of TUapla nllotlca and C1arlas lazera fishes, 
respectively. as well as EYca et aI. (1995) 
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caleulated the range of such contaminants tn 

flesh of Oreochromls nUoticus flshes by 

3.6x103~J04 organisms/g, Also. Ahmed and 
E1~KhIl:W'Q (2008) detected the same organ­

Isms in flesh of frozen Salmon fishes, as a 

member of marJne fishes, by mean levels 

ranged from 1.2xl02-5.4xl02, lower than 

that found in flesh samples of frozen marine 
fishes examined in the present study_ 

Detatled inspection of the mean levels of 
aerobIc plate counts, obtained from the over­
all flesh samples of surveyed fishes. In rela, 

tlon to those detectcd by aforementioned re· 

searchers in correspondent samples, eould 

explain the noticeable varlatlons among these 

flndings by the literature of Huu et al. 
(1974) who cmphaslZed that bacterial counts 

decreased In fishes caught from unpolluted 

waters under hygleruc eondit:lons of handl.ing, 

whilst 1ncreascd In fishes caught from pol!ut~ 

ed waters with bad hygienic standards on 

board-sbJp during initial handHng, 1n addition 

to the declaration of NJewolak and TucholUi 
(2000) as muscles of fishes, reared tn ponds 

regularly fertIlized With treated sewage. 

showed increases In their content of aetOblc 
plate counts, alongside the literature of L1e~ 

ton (1980) who assured that the aerobic plate 

counts on fish surfaces vaned enormous;y; 

102-107 organJsms/cm2 on SkiOS and 103-

109 organlsms/emZ on gms. beSides the re~ 
ports described the icc-used for refrigerating 
flshcs~ as an additional source of fishes con­

tamination with bacteria, by Vsetra et al. 
(l997) and F_ et aI. (2002) who evaluat· 
cd the ranges of aeroblc plale counts in lee 
sample,s by 3,26x102·9.68xI02 and l.3xloJ-

6.lx105 organtsms/mt respecUvely. Addition­

ally. the fewer aerobiC plate COUnts estlmated 
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in flesh samples of frozen both Mackerel and 
Sardme fishes may be attrtbuted to the dC4 

structlve effect of freezing on some but not all 

mIcroorganlsms found In such fishes (Frazier 
and Westhoff. 1918), whtlst the re1atiVel.y 

hJgh aerobic plate counts recognized in flesh 

samples of frozen HerrIng fishes. approaching 
those calculated in flesh samples of fresh 
freshwater fishes. perhaps be due to tempera­
ture abuse prior to freezing (lCMSF'. 1986). 

ConcernIng the flesh eontamlnatIon with 

psyehrotroph1e bacteria In fresh freshwater 
fishes, plates of plate count agar mcdlum­
incubated at 5°C/7 days showed the presence 
of such organisms in 10 (100%) samples every 

of iced TIlapla ni1otica. ieed Mug:ll cephal us 
and freshly killed Clarlas lazera by popula~ 

tlons ranged from 1.1xl03~8,9x104 wtth a 
mean of 3xl04±104, 1.IJd03-9.3xl04 with a 
mean of 2.3xl04±l04 and I02~8.8·104 with a 

mean of L2x104±O.9xl04 organisms/g. respec­
uw.1y_ Similarly. the same bacteriological 
teehnique could detect these organisms in 

frozen marine fishes samples in 10 (I 00%), 

9 (90%) and 8 (80%) by counts ranged from 
I02.2.1xl04 with a mean of 3.6Jd03±2x103, O~ 
3.2xl04 ~1th a mean of 4. 7xl03±3. lxl03 and 
O~1.4x103 with a mean of 4.7xl02±1.3xl02 QT­

ganlsms/g of frozen Mackerel, frozen Sur· 
dine and frozen Herring, successively (TableB 
1 & 2). 

Mouaa and Mahmoud (1997). Saleh and 
EI..~ (2008) and MaDoour and EI.­
Shahoury (.2009) could esUmate psyehro~ 

trophiC bacteria tn flesh of Tilapla ni.!otlca. 

Mugil cephalus, Clartas lazera and frozen 
Mackere1- coHected from Egyptian fish mar­
kets- by mean levels of 3.36xl04 & 2.xl04, 
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104. 6.6xl04 & 2.5x104 and 4xl03 Qrgan. 
Isms/g, suecessively which were nearly slml· 
1ar to those eorrespondent levels, obtained In 

this work, moreover, the latter researehers 

found these eontaminants by lower ineldenee 
(72% and 60%) in flesh samples of Ttlapla 01-

Jotica and frozen Mackerel, respeeU .... -ely, 

whereas by almost equal prevalence (96%) in 
correspondent samples of Mugu cephalus. 
Higher levels of psyehrotrophJe bacteria were: 

detected in flesh of Iced Tllapla nllouca by 
Mahmoud (1994) and Awad (1998) as mean 
of 6.9xl05 and range of 3.1xl03·9xl06 or· 
ganlsms/g as well as tn flesh of tced Mugil 

cephalus and fresh Sardine by Farag and Ko­

ruby (2009) and Braodo and Furlanllo 
(1984) as ranges of 1.2x104.9x103 and 

3xl()3·3,5xl00 organisms/g, meanwhile, low­
er psycruotrophic bacterial populations were 
also evaluated as mean values of 5,6xlO and 

3.2x102 organ1sms/g of Ti.!apla nllouea flesh­
es by Mou"" and Mahmoud (1991) and 
Maoaour and EI.-Shabow:y (2009). eonsecu· 
tlvely. 

Seemg the obta1ned findings show the 
'Widespread of psychrottOphJc bacteria In flesh 

of tested fIshes by considerable numbers 
agreed wlth that reported by MarrIot (1997) 
who attributed the presence of psyehrotroph1C 

bacteria 1n Oshea muscle to contam1natIon 
from the surrounding enVironment, proeess­
ing, eqUipment. workers, containers and box~ 
es, as wen as with the findings of Mousa and 
MaJunoud (997) who emphaslZed that the 
prolonged storage and long standing of flshes 
at shops and markets increased enormously 
the counts of psychrotrophiC bacteria In their 
Oesh, in addlUon to the results of FalcAo et 
al. (2002) who estimated the range mt'.atl 
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levels of psychrotroph!c bacterial counts In 
different types of Brazilian lee, used for refrJg­

erating fishes. by L5xlO·S.2xI05 organtsms/ 

ml. Also, the presenee of psychrotroph1c bac­

terta in all anal}'Zcd flesh samples of frozen 

fishes by fnlens1t1es probably approach those 

determtned m fresh raw ftshes, agreed With 
faet mentIoned by Frazier and Westhoff (1978) 

who assured that psychrotrophlc bacterJa can 

surVive freezing and are always ready to grow 

on thaWing. 

Regarding the contamInation of surveyed 

fishes With Enterobacteriaceae organIsms, the 

occurrence of such contaminants were repre­

sented by 8 (80%) samples of ieed TJlapla n1-

lottea Witil IntensIties (ranges & mean values) 

of O· L6xlO3 [2.6x10""L5x!02}, by 9 [90%1 

samples of Iced Mugil cephaJus With popula­

Hans of O·7xl02 12.4x102±O.7xl(2) as well as 
by 6 (60%) Identical sampJes of freshly killed 

Clarias lazera With levels of 0-4.2xl03 

{1.1xlO2f.2.4xl02) organisms! g. respectively. 
Approximate presence of these bacterlas was 

also recognIzed In correspondent samples of 

frozen marine I1shes with levels lower than 
those estimated In aforemenUoned fiesh sam­

ples of fresh freshwater fishes, where it repre­

sented by 9 (90%1 samples of frozen Mackerel 
With counts of 0-3.7xI03 (4.3xl.02±1.6xl02); 

by 6 (60%) Similar samples of frozen sardine 

by lntensities of 0-2.9xl02 (8.3xlO:t3.4xJO) 

alongsfde 10 noO%) samples of frozen Her­

rmg With populations of 2xlO-2,5x102 

(1, lxlO2:tO.2xl02) organisms / g, successively 
{Tables 1 & 2}, 

Nearly equal leveLs of Enterobacteriaceae 

populations were detected In flsh flllets as a 

mean of 103 organIsms/ g by Broek et al 

1I5 

(1984); in flesh of boih Tilapla nllotica and 

Clarias tazera fishes as mean values of 7x.1 02 

and 8xl02 organisms/g, respeettvely by Abd 

EIwGalil et aI. (1988); 1n TJJapla mlets as a 

mean of 2.Q4xI02 organtsrns/g Boar! et aI. 
(2008); in flesh of Pagrus and Solea (marine 
fishes) as mean of 2xl02 and 2x103 organ­

isms/g. eonsecuUvely by Sheriff (1998); in 

flesh of frozen Mackerel as a mean of 3x102 

organ1sms!g by Saleh and El-ke'II'a1ey 
(2008). However, the occurrence of the Enter­

obacterIaceae contaminants in flesh of tested 

fishes, obtained by many researchers, was 

fewer than that esttmated In the present 

study. wh ... e Saleh IUid El-kewaley (20(8) 

found them 1n 64% and 88% flesh samples of 

TUap1a nllotica: and Mugll cephalus, consecu­

tively; whlle David et aI. (2009) could recover 
these bacter!a: (rom only 52,5% similar sam­

ples of Tilapta wollca, in addiUon to the find· 
ing ofTagoub (2009) who recogniZed such or­

ganIsms exclusively in 55.3% of tile overall 

sampJes of gills, intesUne, skm and flesh tak~ 

en from Tllapta nlloUca fishes, alongside the 

lower prevalcnce of these contamlnants as a 
percentage o( 12% flesh samples of frozen 

Mackerel f1she obtalned by saleh and. £1 .. 

kI:waley (2008). On tbe contrary. higher En­

terobacteriaceae counts were determined in 
fIesh samples of 'fllapta nUotlca and Clar(as 

lazera-durlng autumn. winter, spri.ng and 

summer-as mean values of 3xl03 and 2xl03, 

2x103 and 103, 8x103 and 4xlo3 besides 

1x103 (eaeh) organisms/g, respectively by 

D8I"W1ah et at (1991); in JdcntJcal samples of 
Clarias lazera and 'I1Japla nHotlca~cQl1ected 

from I1sh markets~as mean of 6.84xl03 and 

3" 72x.lQ3 organisms/g. successivc!y by Mon .. 
_ and Mahmoud (1997); tn flesh of iced TI­

lapIa nilotIca as a range of 4.8xI03-6x105 

Val. XII, No.3, 3010 



organlsmSig by Awad (199S); tn correspon­
dent samples of Tilapla nUottca and Clarlas 
lazera as mean of 104 organisms/g. each by 
Shonlf (1998): In TtlapJa fish as a range of 
mean levels 2.6x103~2.1xl (j5 organlsms/g 
by M._ and Abd El.QhalI'ar (2007); In 
Tllapta nUotlea and MugU eephalus as mean 
of 2xl04 and 7xl03 organisms/g. eonsecu w 

Uvely by 8aIeh and El-k~ (2008), suc­
cessIvely, 

VIeWing the findIngs which described both 
occurrenee and populaUons of EnterobaeteriA 

aceae organIsms In tested fishes. obtained in 
this work. tndieates the presence of these con~ 
tam1nants In surveyed fresh freshwater and 
frozen martne fishes by nearly equal and rela~ 
tlvely high percentages, as well as by slightly 
lower contamInated samples than those iden­
tIcal ones harbored both aerobtc mesophilic 
and psychrotrophlc bacterIa, 

Relatively widespread occurrence of Enter­
obacterIaceae organisms In examined flesh 
samples agreed wtth the literature of Lerke et 
aL (l97B) who emphasl.zed that such bacteria 
In ftsh muscles are derived from the normal 
flora of skin. gtlls and Intestine; beSides the 
declaration of Ogbondemtnu md Okoeme 
(19S9) who reported that about 50% of the 
bacterial contaminants-recovered from both 
fishes and waters of earthen ponds fertilIZed 
W1th an:l:tnal faecal waste~were members of 
Enterobacteriaceae In addluon to both htera­
tures of LIndberg .t aI, (1998) and 
OomA1 .... Rodr!guez et a\. (2001) who as­
sured that fishes can acqUire the Enterobac­
teriaceae contaminants from their digestive 
tracts alongsIde aquatic and processing em-i­
ronments. Furthermore, the comparatively 

Il(J 

higher levels of EnterobacterJaceae organisms 
tn surveyed flesh of freshly k11Jed Clar1as laze­
ra than those detected In identical samples 
every of Tllapla nllouca and MugU cephalus 
may be attributed to the hIgher intenstties of 

such bacteria on the surface ofnonwscaly fish­
es (Clarlas lazera) than those on scaly ones 
{Ttlapla nUotIca and MugU cephaJus) because 
the absence of seales gMng a Wide chance for 
these organlsms to penetrate easily into the 
fish muscles (Boule:nger. 1907). Also. slightly 
higher EnterobacterIaceae counts in tested 
flesh samples of raw freshwater Oshes than 
those reeognlZed In the similar samples of fro­
zen marIne ones ean be explained by the dee­
laration of Roberta (1978) who attributed the 
higher populations of Enterobacteriaceae or~ 
ganJsms In freshwater fishes than those in 
marine ones. to the habitat of the former 
types. because fresh water contains higher or­
ganic 10ad lhan that found In sea water thus 
becomes more favourabJe for the survival of 
many bacteria partJeularly Enterobacteriaceae 
alongside the salinity of sea water inhibits the 
growth of such organls:ms, 

With relatIon to the bacteriological tech­
nIques used for investigating the presence 
and populations of Staphylococcus aureus or­
ganisms in tested flesh samples, plates of 
Ba1red~Parker with eggwyolk tellurHe emulsIon 
alongside some laboratory tests eould not find 
sueh organIsms In all tested flesh samples 
[Table. 1&21. StmUarly. El-OoIwy and Sa­
maha (1992) .... wd1 .... Abmed and El­
Khawaa (200B) could not find Staphyiococ· 
cus aureus organtsms 1n flesh samples of 
fresh Ttlapla nUoUea or frozen Salmon. re­
spectively. On contrary. Dorho (1998), Abo 
Samra (2001), Boar1 et aI. (2008) and Saleh 
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and :a .. Kewa1ey (2008) could detect these 

bacteria tn the correspondent samples of Tlla:­

Pia mlotica. MugU cephalus, Cladas lazcra. 
fresh marine fishes, frozen Mackerel by a va­

rlety of occurrence and lntensttle$. AddItional­

ly. absence of such bacteria in raw flesh sam­

ptes every of tested freshwater and frozen 

marine fishes, eould be explamed by the lIter­

ature of Shewan (1871) who assured that 

staphylococcal eounts on freshly caught fJsh­
es very low. 

Plates of starch-ampicillin agar~fiooded 

wIth lugol iodine solution-showed the pres­
ence of Aeromonas-contarninatton in 7 (70%) 

samples by ranges (mean levels) of 0-4xl02 

{2xI02±O.7xl02} in feed Tllapla rulotiea; 8 
180%} tdentlcal samples by 0-8xl02 

(3.6x102;!0.9xI02) in tced Mugtl cephalus as 

well as In 6 (60%) similar samples by 

0--9.7xl02 (3.5xlO2:!:1,3xl02) organlsms/g 1n 

freshly killed Clarlas lazcra. respectively. Al­
most equal prevalence and populations of Aer­

amonas contaminants were detected in eorre­

spondent flesh samples of frozen martnc 
fishes too, where they found in 9 (90%) sam­
ples by 0--9x102 (3.9x.102±102) III frozen 

Mackerci; 7 (70%) samples by 0-6.5x102 
13.1xI02:!:0,7xI02) in frozen Sardine in addi­
tion to 10 (100%) samples by 1.4xl02_9x102 

(4.2x102±O.9xl02 j organlsm.s} g In frozen Her­
ring. consecutively (Tables 1 & 2J. 

An equal tncJdenee of Aeromonas organ~ 

jsms (90%) was obta.l.ned 1n fish samples by 

Taat and Chen (1996) in Switzerland, whilst 
lower occurrcnee of these baeterta were evalu­
ated by Butawrowa and Mohammed (IH9) 
as 46% and 18% of Oreochromls nlloUeus and 

Clar!as lazera samples; wang and SUva 

MaD.touta, Vet Metl. J. 
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(1999) as 36.1% of catfish fillets; Abo-El-.4"Ha 
(2000) as 48% and 36.67% of Oreochromts nj~ 

loUcus and Labeo nlloUcus samples; Dav:tee 
et aI. (2001) as 40% of EeL MugU cephal us. 

Salmon, Mackerel and Sardine samples; 

'l'bayUmanaVllll et al. (2003) as 373% of 

freshly caught finfishes; Vmkanandhan et 
aI. (2005) as 33.58% of Mugil. Sardine and 
Mackerel fishes as well as by Saleh and £1 .. 
Kewa!ey (200II) as 32%. 40% and 16% of rl· 
lap1a nilot1ca. Mugtl cephalus and frozen 
Mackerel fishes, respectively. Furthermore. 

apprOxImately similar Aeromonas IntensUJcs 

were obtalned by Dorho (1998) as a mean of 
5x105 in flesh samples of Mugil cephalus: 

alongside by Boart et al. (2008) as a mean of 
1,5xl02 organtsms}g In fresh Tilap1a fillets. 

On the conlrary. higher Aeromonas counts 

were detected in flesh samples of THapia nllot· 
lea as a mean of B.9xl02 by Dorho (1998); In 
Oreochrom1s ntlottcus and C1arlas lazera flesh 

as mean levels of 3.4x104 and 4.1xl03. con­

secutIvely by Butawrawa and. Mohammed 
(l999): in Oreochromis nlloUcus flesh as a 
nlean of 3,2x102 by Abo-£1·Alla (2000) bcw 

sldes in Tllapla nllotlea. Mugll cepbalus and. 

frozen Mackerel flesh a'l mean of 7x103, 

2x104 and 4xl03 organIsms/g. respectively 
by _ and El-Kewa!ey (2008). 

AnalyS!s of the obtained findlngs reveals 
the widespread contamination of tested fish 

samples With Aeromonas organisms; the fact 

that agrce \\1th literatures of MODfort and. 
Balewt (1990), Adam. and No .. (2000) and 
Ktrov (2003) who declared that these bacteria 

constitute a group of ubiquitous microorgan­
isms of aquatic enVironments like fresh water, 

coastal water and seW".1ge alongSide the 
psychrotrophiC nature of most them particu-
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Jarly A. hydrophlla which can grow at cold 
temperatures up to tero ()C for some strains. 
Also. higher percentages of Aeromonas~ 

contaminated samples among SUIVey"Cd Ttla~ 

pta nUotlca than those found in ('.lar1as lazera 
fishes, can precIsely e.xpiained by the Htera· 

ture of Akelah (l978} who attributed the exis­
tence of Aeromonas organisms in Oreochro~ 

rots nUoUcus With hIgher prevalence and 
lntenslties than those found in Clanas lazera, 
to presence of them as normal inhabItant fn 

the lntestine of former fishes. Additionally, the 
relative 1ncrease of Aeromonas~contaminatcd 
samples among frozen fishes may give an In­

dlcation about the resIstance of such bacteria 
against freezing storage, 

The exclusive testing of fresh freshwater 
fishes for presence of salmonellae in their 

flesh samples. plates of xylose lysine desoxyw 
cholate (XLD) agar alongsIde biochemtcal and 
serologtcal tests could detect such organiSms 
only In one (lO%} sample from each type of 
these fishes, after being enrtched In both buf~ 
fered peptone water and Rappaport­
Vassilladis broth. {Tables n The obtained sal­

monellae were further serotyped as 3 strains 
of S. kottobus recovered from contamInated 
samples {one strain from each type} (Table 4), 

By comparIson, the findings of many work~ 
ers agreed With the obtained results. where 
P10yd and Jonea (1964) recovered l2 saImo­
neUa strains from freshly eaught freshwater 
fishes; Nue: (1991) obtruned salrnoneJlae 
from 8% out of 25 TUapla ntiotlca muscles; 
8IDgIl .t al. (19112) ISolated S. parat;ypbJ and 
other serotypes from the flesh of freshwater 
fishes; Dorho (19118) found S. t;yphlmurtum 
In Clarlas latera muscles: Metawea and Ahd 
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El .. Qhaffar (2007) recognized salmonellae In 

3.3~lO% flesh samples of 60 Tllapla fishes as 
well as David et aL (2009) Isolated S, typhl 
and other food poisoning salmonellae from 
the flesh of Nlle Tilapla fishes. AddttIonally, 
several results went contrary to those ob~ 

tained in the present study too, by many re­

searchers where Dorho (1998). Abo--El .. A1la 
and BaatawrOWll (1999~ DavIee et al. 
(2001) and Boan et aI. (2008) eould no' re­
cover salmonellae from Oesh samples of raw 
freShwater Oshes like TUapla nllotica, Mugtl 

cephal us. Clanas latera, Oreochromfs nllotjM 
eus, Labco nilotlcus and Eel beSides gtlls and 
intestinal content of both Oreochromfs nllotl­
ellS and !.abeo nlloUcus fishes. However, 
higher occurrence of Salmonella were found 
in 43.3% flesh samples of 101 TIlapla ntlotlca 
surveyed by Tou.oef .t aI. {l9112j. 

Explanation of the obtatned findIngs may 
be found in the literatures of J..anon (1970) 
who assured that fishes: did not normally suf­
fer from Salmonella infections, however, they 

might mechanteaUy carry these Qrganisms if 

caught from polluted watcrs alongsIde the 
dedaraUon of Feldhu.aea (2000) who aurib­
uted the presence of salmonellae in water of 

fish farms, to the pollution from a nearby 
poultry farms in addItion to some Salmonella 
scrovars may be found 1n fish feed and its in­

gredients. AddUlonal sourcc of fishes contaml· 
nation With such bacteria is the ice used for 
refrIgerating fishes, when made from polluted 
water (Hobb.. 1964 and FalcAo .t al .. 
2002). Furthermore, the scarcity of Saitnonel­
la-contam1nated samples among surveyed 
fishes: agreed With those reported by Nutul 
et al. (1990) who mentioned that Salmonella 
kottobus has been an unusual finding at 
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centers of Enterobacteriaceae in Italy; where 

among Salmonella stratns examined by mo­

lecular genetics method between 1982 and 
1985. only 0,7%, 0.8% and 0,1% isolates be~ 

longed to this serovar, In addItion to Black .. 

bum ""d McClure (2002) who stated that if 
salmonella.e present In a food. It is likely to be 

present only a.t a low frequency. 

Invesugating the vJbrtos was solely per~ 

formed tn samples taken from marine fishes, 

where plates of thiosulfate citrate bIle sucrose 

(TellS) agar alongs1de the confirmatory tests 

show the occurrence of these bacteria only tn 

(Inc (10% J sample of frozen MackereL whtle 

this presence was exclusively found In 2 

(20%) samples of frozen SardIne, after being 

enr1ched In alkal!ne peptone water, The same 

bacterIologIcal techniques could not recover 

these eontamlnants from frozen Herring (Ta~ 

bles 1). A sum of obtalned 3 Vlbrto stratns 

were further Identified as 1 V. cholerae plus 2-
V. parahaemoly'tlcUs strains; the former one 

was recovered from frozen Sardlne, whereas 

the latter 2 strains were obtained from mus~ 

des of frozen Mackerel plus frozen Sardine 

(one strain from each) (Table 4). 

By wmparison, nearly sImIlar results were 

obtained by several workers all over the 

world, where vJbrlOS could be detected by Baf­

lbne et aI. (2000) In 13,15% flesh samples of 
marine fishes and V. pnrahaemolytlcuS organ­

isms were obtained tn Greece by Davie_ et al. 
(2001) as a percentage of 14% overall Sal­
mon, Mackerel plus Sardine samples. Mean­

whtle, higher percentage of V. parahaemo1ytt~ 

cus~contam1nated samples was estImated as 
35% by o.me. et aI. (2001) In Portugal for 
the overall flesh samples of Salmon. Mackerel 

plus Sardine fishes as well as higher V1brtos~ 
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wntaminated flesh samples of Sardine were 

detected [n Egypt as 80% by Farag and Ito­

ruby (2007). 

Detatied tnspecUon of the obtatned findings 

exhibIts the very little presence of vibrios in 

surveyed fishes although the Widespread oc­

currence of sueh organisms In sea water; 

where ICMSF (1988). FAO/WHO (2001) ""d 
Cook et aI. (2002) stated that V. parahaerno­

lytlCus organIsms present naturally in the 

marine environments and frcquently isolated 

from a variety of seaioods comprised SardJne 

and Marckel particularly those taken from 

tropIcal or subtroblca] troblcal waters or from 

temperate-zone waters In summertime. How­

ever. sueh decreased occurrence in contami· 

nated samples of frozen marine fishes agreed 
with the ltterature of Shen et aI. (2009) who 

emphasized the dlsappearanee of V. para· 
haemolytleus organIsms tn shocked Oysters 

after 60 days-storage at -18"'C: the srune de­

gree of most commercial freeztng tempera­

tures. although Rlu et aI. (1992) assured 

that freezlng does not ktll V. choIerae organ~ 

18ms which can survive in iee for 4-5 weeks. 

MicrobIological risk asseSsment of all sur" 
veyed fishes, through comparIng different 

bacterial populations contained in thetr tis­

sues with the relevant limtts, recommended 
by 1CMSF (1986); GIlbert et aI. (2000) _ 

PHLS (2000). showed that 3 (IO%} out of the 

overall 30 fresh freshwater fish muscle sam­

ples were contaminated with Salmonellae and 

1 (l0%} out of 10 frozen Sard1ne muscle sam­
ples wcre harboured Vlbrto eholerae organ­
isms. thus exceeded the recommended ltmit 
ffree for both organisms), whereas, none of 

surveyed fish samples contained aerobic mes­

ophties, Enterobacteriaceae or Staphylococ-
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cus aureus organisms by intensities more 
than the recommended limits 007, <104 and 
<104 organisms/g, consecutively) (Table 3). 

Data arranged in Table (4) exhlbl.t the types 
and numbers of bacterial stratns-obtatned 
from the surveyed flesh samples of fresh 
freshwater and frozen marine tlshes~ after be~ 
tng picked up randomly from the separate eol­
onles each of psychrotrophlc grown onto plate 
eount agar, presumpUve Aeromonas spp on 
stareh-ampicillin agar, presumptive Salmonel­
la spp on XLD agar and Vtbrtos spp on TeBS 
agar. a total of 73 strains distrlbu ted as 2 
stratns of Ae1netobacter ealcoaceticus; 2 
and 2 Aeromonas hydrophUa and Aeromonas 
salmonclda: 2 AlcalIgenes faecal!s; 4 and 3 
Baeillus eereus and BaeWus ciTculans; 1 
Branhaemlla catarrhalls; 4 and 3 Chromobac~ 
ter1um IMdum and Chromobacterium vtolaw 

eeum; 4 Cltrobacter freundll; 2 Corynebaeter1~ 
um ulcerans; 2 and 5 Enterobacter 
aggJomerans and Enterobacter cloacae: 3 Es~ 
cherlchla eoli: 3 and 2 Mlerococcus luteus 
and Micrococcus varlans; 2 Nlessera tlaves­
cenes; 1 Proteus vulgarLs; 5. 3 and 4 Pseudo~ 
monas aerugtnosa. Pseudomonas alcaligenes 
and Pseudomonas lluorcscens; 3 salmonella 
Kottbus; 1 Serratia Jiquefactens; 4 and 3 
Staphylococcus aureus and Staphylococcus 
eptdermldls besides 1 and 2 strains of Vlbrio 
choler&': and VIbrio parahaemolytlcus, suc­
ceSSlvely, 

Typing of Enterobacteriaceae organ1sms­
picked up randomly from the separate colo­
nies grawn onto plates of vtolet red bUe gluw 

case agar and obtained from flesh samples of 
all tested fresh freshwater and frozen marine 
fishes- showed a sum of 36 enterobacteria· 
ceae strains 1denUfted as 5, 1 and 1 strains of 
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Cltrobacter fteundH, Citrobacter dtversus 
and Cltrobacter morganu; 4, 2 and 8 Entero­
baeter aggtomerans. Enterobacter cloacae and 
Enterobacter hafniae; 4 Escherichia eoli; 2. 1 
and 2 Proteus mlrabUls, Proteus rettgerl 
and Proteus vulgarIs; 1 Provedenem alcalifacj· 
ens plus 3 and 2 stratns of Serratia tlquefao­
ens and SerraUa rubldaea. consecutively {Ta­
ble 5). 

By compart.on. EI·Oobary and Samaha 
(19921. Mowoa and Mahmoud (lOO7J. Bher· 
llr (19981. Aho Samra (2001). Saleh and EI· 
Kewmey (2008). DavId et aI. (2009), Farag 
and KDruhy {20091 and Yagoub (2009) 
could identify bacterlal isolates, identical to 
most of those obtained in th1s work, as Ad­
netobaeter spp, Aeromonas hydrophUa, Alcali. 
genes spp. Cltrobader freundli. Citrobaeter 
dlversus, Enterobacter cloacae, Eseherichia 
coli. Micrococeus spp, Proteus mirabllls. Pro~ 
teus rettgeri. Proteus vulgar1s. Provcdeneta 
alcwifaclens, Pseudomonas aerugtnosa, Pseu~ 
domonas alealtgenes, Pseudomonas fluores-­
cens, Salmonella spp, Serratia I1quefaciens, 
Serratia rubldaea, Staphyloooecus aUTeus, 
Staphyloeoccus epldermldiS. recQVered from 
the flesh. skin. gills and Intestinal content of 
the prevalent freshwater fishes included TUa­
pIa nUotica, ClariaS iazera, Mug11 cephalus, 
Oreochromls nllotlcus and Labeo nilotlcus. 
Similarly, some relevant bacterIal straJns­
obtained also from marine fishes Included 
Mackerel. Sardine, Tuna, Pugrus, Solea and 
Bonlto~ident1f1ed as Cltrobacter freund1t, En~ 
terobacter agglomerans. Enterobacter cloacae, 
Escherichia coli, Proteus mirab1lls. Proteus 
vulgarIS and Pseudomonas fluorescens by 
Abd EI·Mak ..... d (1992). Bhalaby (l992), 
Awad and Kh.l.rau. (l99S) and Sherllf 
(1998). 
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