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ABSTRACT

A total of 60 sensuously sound flshes consisted of 30 fresh frcshwater 1fIShes (10
each of iced Tilapla nllotica, iced Mugil ccphalus and freshly killed Clarias lazera) be-
sidcs 30 frozen marine ones (10 each of Maekerel, Sardine and Herring). were ran-
domly purchased frorn different markets in Mansoura city. Each fish was represented
by aseptically excised back 60 g-mnuscle. All excised samples were tcsted bactcriologl-
cally.

Baclteriological analyscs showed the presence of acrobic mesophiles in all (100%)
muscle samples by mean levels of 2.8xd0%, 2.6.d0% and 4.6d0* organisms/g of fresh
freshwater fshes alongside 5.3x103, 6.4x103 and 6x10* organisms/g of frozcn marine
fshes; whereas, psychrotrophie bacterial contamination were recognized tn 8 (80%) -
10 (100%) of the same samples by mean of 8104, 2.3xJ0% and 1.2xI0% as well as
3.6x10°, 4.7x10° and 4. 7xI0° organisms/g. Simiarly, Enterobacteriaceae rontamina-
tion were recovered from the muscles of 6 (60%)-8 (80%) and 9 (30%)-10 (100%) of
both fishes’ samples by mean levels of 2.6xi0¢ 2.4x10%, 7.1xI0° and 4.3xI0°, 8.3x10,
1.1x10? organisms/g. consecutively; while, Staphylococeus aureus organisms eould
not detected tn all examined samples. Bacteriological analyses could also detect the
contamination with Aeromonas organisms in 6 (60%) - 8 (80%) of fresh freshwaler in
addition to 7 (70%) - 10 (100%) of frozen marine fishes by mean of 2x102, 3.6x10°,
3.5x10° and 3.9x10%, 3.1x10?, 4.2x102 organisms/g, successively. Salmonellae were
exelusively found only in one (10%) every of samples taken from iced Tllapia nilotiea
and Mugi! eephalus alongside freshly killed Clarlas lazera. The all three stratns, ob-
tained from the identieal number of aforementioned samples, were serologically iden-
tifled as Salmonella Kottbus. An exclusive Investigation of vibrios organisms revealed
their oecurrence only in one (10%) frozen Mackerel plus 2 (20%) frozen Sardine sam-
Ples, Identified as one V. cholerae plus 2 V. parahaemolvticus strains.

Mierobiological risk assessment of all surveyed fishes, through comparing differ-
ent bacterial populations eontained in their tissues with the relevant lirnits, showed
that 3 (30%) out of the overall 30 fresh freshwater fish muscle samples and 1 (10%)
out of 10 frozen Sardine musele samples were harboured Vibrio eholerae organisms,
thus exceeded the recommended it (free for both organisms), whereas none of the
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tested samples exceeded the recommended Nmit for aerobic mesophiles, Enterobacte-
riaceae or Staphylococcus aureus organisms.

The types and numbers of bacterial strains-obtained from the surveyed flcsh sam-
Ples of fresh freshwater and frozen marine fishes- after being picked up randomly
from the separate colonies each of psychrotrophs grown onto plate count agar, pre-
sumplive Aeromonas spp on starch-ampicillin agar, presumptive Salmonelia spp on
XLD agar and Vibrios spp on TCBS agar, a total of 73 strains distributed as 2 strains
of Acinetobaeter calcoacctieus; 2 and 2 Aeromonas hydrophila and Aeromonas sal-
monelda; 2 Alcaljgenes faccalls;, 4 and 3 Bacillus ccreus and Bacillus circulans: 1
Branhaemlla catarrhalis; 4 and 3 Chromobacterium lividum and Chromobaeterium
violaccum; 4 Citrobacter freundil; 2 Corynebacterium ulcerans; 2 and 5 Enterobacter
agglomerans and Enterobaetcr cloacae; 3 Escherichia coli; 3 and 2 Micrococcus lu-
teus and Micrococcus varians; 2 Niessera lavescens; | Proteus vulgarls; 5, 3 and 4
Pseudomonas aeruginosa, Pseudomonas alcaligenes and Pseudomonas fuoresccns;
3 Salmonella Kottbus; | Serratia liguefaciens; 4 and 3 Staphylococcus aurcus and
Staphylococcus cpidermidis besides | and 2 strains of Vibrio cholerae and Vibrio
parahaemolyticus, succcssively.

Typing of Enlerobactcriaccae organisms- picked up randomly from the scparate
colonies grown onto plates of violct red bile glucosc agar and obtained from flesh
sarmples of all tested fresh freshwater and frozen marine fishes- showed a sum of 36
Enterobacteriaceac strains tdentifled as 5, 1 and [ strains of Citrobacter freundi,
Citrobacter diversus and Citrobacter morganii; 4, 2 and 8 Enterobacter agglomerans,
Enterobacter eloacaec and Enterobacter hafniae; 4 Escherichia coll; 2, 1 and 2 Pro-
teus mirabills, Proteus rcttgeri and Proteus vulgaris; 1 Provedencia alcallfaciens plus
3 and 2 strains of Serratia liquefaciens and Scrratla rubidaea, consecullvely.
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INTRODUCTION

Fish are nutritlous food that constitute a
desirable components of healthy dlet and con-
sidered an excellent source of high quality
protein containing a good balance of essentlal
amino aclds and having a high biologlcal val-
ue and containing liplds with high levels of
unsaturated fatty acids whieh contributing to
the enharicement of human health by reduc-
Ing the risk of cardiovascular dlsease. Like-
wise, filsh are characteristically tender, easily
digest and good source of most B-complex vi-
tamins and also contribute significant levels
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of mincrals Including cobalt, iron, copper,
zine, sodium, potassinm, magnesium, phos-
lodine and fluortne. Familiarity,
taste, low-cost and convenience are some of
the appealing faetors that make fish 2 substt-
tute for the red meet as a source of animal
prolein, providing an opportunity for consu-
mers to meet their dally nutritional requlire-
ments (NRC, 1908).

phorous,

Although, the flesh of freshly-caught fishes
is sterile and bacteria are only found, in varl-
able numbers, on their akins and gills as well
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as in thetr intestines (Hayes, 1902), most
fishes are cxposed (10 animal and/or human
wastes from the local cnvironments and can
easlly be eontamtnated by a wide varfcty of
pathogenic organisms, thus fishes and other
creaturcs that tnhabll walers close to the
shores are particularly susceptible to bacter!-
al contamtnation contained tn raw sewage,
such as Salmonella and Vibrio organisms
(Satin, 2008). The contam!nation by these
pathogens orlginates mainly from: (1) patho-
gens are naturally inhabltant in seafoods or
in the marine and fresh water environment as
(Vibric and Aeromonas spp). (2) fecal pollution
(Salmoenella spp. Shigella spp and fecal colif-
orms) and (3) processing, handltng and prep-
aratton (V. parahaemolyticus, V. cholerae,
Salmoncila spp, Shigella spp and Staphylo-
coccus Aaureus). Many of these pathogens
pese a slight risk to normal human popula-
tions, but all pose sertous risk to specific pop-
ulation groups such as persons with defects
in thetr mmune systems (Archer and Young,
1988).

Therefore, thc overall objectives of this
work were intended to asscss the mjcrobtolog-
lcal risk (n raw flesh of some common fresh-
water fishes (iced Tlapia nilotlea and freshly
killed Clarias lazera plus Mugill cephalus), be-
sides that of somc frozen marine fishes
{(Mackere], Sardine and Herring) widcly con-
sumed in Egypi through fuifilling the foliow-
Ing points: (1) Estimatfon of the total baeterial
eounts of aeroble mesophlles (APC), psychro-
trophs, Enterobacterlaceae, Staphylococcus
aureus, Aeromonas spp and halophlles per
each gram of the examitned fish muscles, (2)
Detection and serotyping of the Salmonella or-
ganisms particularly those usually implicated
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in f{ood-polsoning outhreaks among consu-
mers, (3) Deteetion and identification of Aero-
monas spp particularly pathogenic and food-
poisoning types and (4) Detectlon and tdent!fi-
cation of Vibrlo spp particularly V. parahaem-
olyticus and V. cholerace,

MATERIALS AND METHODS

[A] COLLECTION OF SAMPLES :

A total of 80 sensuously sound fishes
consisted of 30 fresh freshwater fishes (10
each of iced Tilapia ntlotica, iced Mugil eeph-
alus and freshly killed Clarlas lazera) besides
30 frozen narine ones (10 each of Maekerel.
Sardine and Herring), were randomly pur-
chased {rom different markets i Mansoura
city. Each sampled fish was aseptically and
individually packed into a polycthylene bag
then marked and transferred -in feebox with a
minimum of delay- to the laboratory of Foad
Iyglenc and Control Department, Faculty of
Veterinary Medletne, Mansoura Unlversity.
wherein the bacterfological analyses were
domne.

[B] PREPARATION OF SAMPLES (ICMSF,
19886):

A sum of 60 g-baek was musele were asep-
tically excised from every sampled fresh fresh-
water fish then divided into 3 portions, mean-
whlle only 35 g-back muscle was simllarly
taken from f{rozen marine flsh and divided
inio 2 portions. The first 10 g-muscle poriion
of each of all fishes was homogenized with 90
ml of 0.1% sterlle peptonc water (Oxoid
CMO0009) in a laboratory blender (Type: Mou-
Iinex-made In France)/one min for obtaining
an original dlution of 1:10. One ml from each
of the origtnal dilutions was transferred to
sterlle test tubes contalning 9 ml of the same
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diluent to be diluted in a sequentlal manner
preparing a tenfold scrial dilutions up to
106 for Dbacterial enumeration of aerobic
mesophlles, psychrotrophs, Enterobacteria-
ceae, Staphyloeoccus aureaus and Aeromo-
nas In surveyed muscles. The sccond 25 g-
musclc portion, exelsed from freshwater fish-
es was Investigated for presence of salmo-
nellae by pre-enriching it in 225 ml of sterile
buffered peplone water (Oxide CMO509B)
for 24 h at 37°C after being blended for one
min, whilst tdentical 25 g-muscle portion
taken from frozen marine flshes was di-
rected for detecting both vibrios and Aero-
monas through enriching It In
225 ml of sterfle alkaline peptone water
(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 conslgned
to recognlze Acromonas organisms via enrteh-
Ing it in 225 ml of sterile alkaline peptone wa-
ter, pH 8.6 (Oxold CM1028B) for 24 h at
37°C.

organisms

IC] BACTERIOLOGICAL ANALYSES:

(1) Aerobic plate count (ICMSF, 19886):

Atenth ml from cach prepared serial di-
lution was transferred and evenly spread over
a dry surface of duplicated, previously pre-
pared sterlle plate count agar medium (Oxotd
CMO0325B). The surface of inoculated plates
was allowed to dry for 15 min before being
placed Inverted with control plates {in thc In-
cubator adjusted at 30°C for 2 days. The bac-
terial colonies in the countable plates (having
30-300 colontes) were enumerated and the
aerobic plate count per cach g of the exam-
ined samples was calculated and recorded.
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(2) Total peychrotrophic count (Couain et
al,, 1992):

The same procedures were taken place as
for counting APCs with the exception of In-
cuballon temperature / time were 5°C/7
days. Separate colonies of different morpho-
logical characters, previously grown on plate
count agar plates used for enumeration of
psychrotrophs. werce picked and inoculated
into tryptone soya broth then (ncubated at
37°C for 24 h, and purified onto nutrient agar
slants for identifylng them by using different
blochemical tests, according to Holt et al
(1684).

(3) Enterobacteriaceae count (ISQ,

1883):

Duplicated sets of sterile Petri dishes were
Inoculated with 1-ml amounts of the chosen
range of prepared dilutlons. quantity of about
15 ml of violet rcd bile ghicose agar (Oxoid
CM4685B), melted and cooled to 45°C, was
added to each inoculated Petrt dish, then
mixed well and allowed to set. Another 5 ml of
the same agar/temperature was finally over-
laln every plate, which left to be solidified,
then incubated “inverted" at 30°C for 24 h.
Typlcal colonies of Enterobacteriaceae (red
surrounded by precipitation of bile salts in
the medium and having 0.5 mm or more (n d}-
ameter) were enumerated in the countable
plates (having 25-250 colonies) and the Enter-
obacteriaceae count per g of the examlined
sample was calculated and recorded. Separate
colonics were picked and inoculated (nto tryp-
tone soya broth and incubated at 37°C for
24 h, then purified onto nutrient agar slants
for identiftcation according to MacPaddin
(19706).
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(4) Staphylacoccus aureus count (AOAC,
1984):

From the previously prepared dilutfons,
0.2 ml from the seleeted dilutions was trans-
ferred and evenly spread onto dried surfae-
es of duplleate plates of Baird-Parker (B-P) se-
lective agar {Oxotd CM275) with egg-yolk
tellurite emulsfon. Inoceulated plates were al-
lowed 1o dry then incubated at 37°C for 48 h.
Colonies exhibiting typical morphology.
grey-black to jet black, circular, smooth,
convex., 2-3 mm in diameter with a narrow
white entire margin surrounded by a zonc of
clearing extended 2-5 mun {n the opaque me-
dium, the Staphylococcus aureus count per g
of the examined sample was calcutated and
recorded.

(5) Enumeration and identification of
Aecromonas species (Palumbo et al.,
2001):

1- Enumeration of Aeromanas species:

From the previously prepared dilutions, a

tenth ml from the selected dllutions was
evenly spread onto dried
plates of starch-

transferred and
surfaces of duplicate
amplelllin agar. Inaculated platcs with control
one were allowed to dry then Incubated at
28°C for 24 h. Coloni¢s c¢xhibiting typteal
morphology (yellow to honcy colored, 3 to 5
mm in dlameter and having a clear zone sus-
rounding the eolony “amylase-positive” after
flooding plates with 5 ml Lugol lodinc solu-
tion) were scored as prcsumptlve Aeromonas
species. Five of these colonies were picked up.
purified onto nutrtent agar slopes, Incubated
at 37°C /24 h and subjected for confirmatory
biochemical identification. The total Aeromo-
nas count per g was then calculated and re-
corded.
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2- Identification of Aeromonas apecies:

Aseptically, 25 g musele samplc was thor-
oughly blended with 225 ml sterile alkaline
peptone water (APW} having pH 8.6 (Oxotd
CM1028B) for onc min then Incubated al
37°C for 24 h. A loopful from each cof the en-
riched homiogenate was inoculated onto the
dried surface every of duplicate plates of
starch-ampicillin agar which then ineubated
at 28°C for 24 h. Flve presumptive Aeromanas
colonles (yellow to honey colored, 3 to 5 mm
in diameter and having a clear zone sur-
rounding the colony ‘amylase-posltive” afler
flooding plates with 5 ml Lugol lodinc solu-
tion) were picked up. purified onto nutrient
agar slopes, Incubated at 37°C for 24 h and
directed for confirmatory tdentification by us-
ing dt{ferent biochemical tests.

(6) Isalation and ideptification of salmo-
nellae (AOAC, 1085):

Ascptically, 25 g of each flsh muscle was
theroughly mixed with 225 ml stertle buffered
peptone water (Oxold CMOS509B) for one min
then the homogenate was incubated at 37°C
for 18-24 h. One mi from
enrichment rcsuscitation cujture was asepti-
cally transferred to sterile tube containmmg 10
ml Rappaport-Vassiliadls medium (Oxald
CM669) then incubated at 42°C for 18-24 h.
A loopful from eaeh of the enriched tubes was
inoculated onto the surface of xvlose lysine
dcsoxycholate (XLD) agar plates (Oxoid
CMO0469B} and then the plates werc incubat-
ed at 37°C for 24h. Presumpitive Salmonclla
eolonles (pink colontes with or without black
ccnters on XLD} were picked up and purifted

cach pre-

on nutrient agar slopes and Incubated at
37°C for 24 h for identification thrgugh com-
plete bilochemleal tests, then presumptive
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salmonellae were confirmed serologically
through determination of O (somatic) and
H (flagellar) antigens) by slide agglutina-
tlon technique which performed. in central
laboratories of health ministry In Cairo/

Egypt.

(7) Isolation and identification of Vibrio
species (FDA, 1688):

Aseptically, 25 g marine fish muscle was
thoroughly mixed with 225 ml sterlle alkaline
pepione water {APW) having pH 8.6 (Oxoid
CM1028B) for one min then Incubated at
37°C for 8 and 24 h, At 8 and 24 h a loopful
(without shaking the flask) from eaeh of the
enriched homogenate was inoculated on to
the surface of Thiosulfatc Citrate Bile Sucrose
[TCBS) agar plates (Oxold CMO0333B) and
then the plates were incubated at 37°C for 24
h. On TCBS plate, presumptive V. cholera ap-
peared as yellow colonles (sucrose positive),
whereas probable V. parahaemolyticus
showed green colonies (sucrose negative).
Typical Vibrio colonies were plcked up and in-
oculated tnto tryptone soya broth with 3%
NaCl, incubated at 37°C for 24 h, purifled
onto nutrient agar slants with 3% NaCl and
subjected (or confirmatory bfochemical tests
by using different media contained 2.5%
NaClL

The data obtained in this study were sta-
tistically analyzed according to methods de-
scribed by Snedecor (1689).

DISCUSSION
Inspection of data arranged in Table (1)
exhibits the omnipresence of aerobic meso-
philic bacteria in flesh of all surveyed flshes,
as they found in 10 (100%) every of fresh
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freshwater fishes; iced Tilapia nllotica, iced
Mugll cephalus and freshly killed Clarias laze-
ra, as well as of frozen marine flshes; [rozen
Mackerel, frozen Sardine and [rozen Herring,
were harbored those organisms. Saleh and
El-Kewalcy (2008) deteeted those contami-
narnts by lower presence (88% & 92%) in flesh
samples of both raw Tilapia nilotica and fro-
zen Mackerel, respectively, whilst by similar
occurrence (100%) In flesh samples of raw
Mugil cephalus, whereas Shaaban et al.
(2001) could not find bacterial contamination
in any flesh sample of 75 {reshly caught Tila-
pla fishes. These noticeable varfations In oc-
currence of aerobic mesophilic bacteria can
be explained by corresponding differences in
pollution degree of catch waters as well as In
handling conditions (Husa et al., 1874 and
Frazier, 1088).

Intensities of aerobic mesophliic bacteria
were estimated in flesh samples of overall
flshes, surveyed In this work, cxprcssed
as aerobic plate counts which found in
frcsh freshwater flshes as ranges of 3x102-
1.3x105 with a mean of 2.8x104£1,3x10% organ-
isms/g in iced Tilapia nillotica; 102x].4x10°
with a mean of 2.6x10%+1.4x101 organisms/g
in iced Mugll cephalus In additfon to 2x102-
1.5x105 with a mean of 4.6x10%+2.3x104 or-
ganisms/g in freshly killed Clarias lazera. re-
spectively. Whereas these levels in fleash sam-
ples taken from frozen marine fishes were
4x102-1.9x104 with a mean of 5.3x103 x 1.9 x
103  organisms/g In  frozen Mackerek
2x102-3.2°104 with mean of 6.4x103:3x103
organisms/g in [rozen Sardine bestdes
1.2x103-2.4x105 with a mean of 6x104+2.6x10%
organlsms/g in frozen Herring, successively
(Table 2).
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Approxdmately similar levels of aerobic
plate counts were cstimated (n flesh of Clarlas
lazera (mean of 7.8x101 organisms/g) by
Morshdy (1078): of Tilapia nilotiea and Mugll
eephalus {mean of 2x105 and 104 organisms/
g2 respeetively) by Spleh and El-Kewatey
(2008); of atlantie Mackerel (range of
1.1x102-4.5x10% arganisms/g) by Kolodzlejs-
ka et al, {(2002) and of frozen Mackerel {(mean
of 4x10% organisms/g) by Saleh and Ei-
Kewaley (2008). On the eontrary, higher in-
tensitles of general bacterial eontamination
were detected in flesh of Tilapia nilotica as
ranges of 2x10% -4x107, 103-8x107 and
7x104-2x10% organtsms/g by Saleh (1990),
Awad (1698) and Yagoub (2008), whilst as
mean levels of 4.6x10% and 1.6x109 organ-
Isms/g by Abo Samra (2001) and Abd-Allah
(2004}, successively. Also, higher aerobie
plate eounts were evaluated by Dorho (16988)
as a mean of 6.8x108 organisms/g in flesh of
Mugil cephalus fishes, as well as by Dorho
(1998) and Abo Samra (2001) as mean levels
of 1.15x107 and 6.8x10° organtsms/g In flesh
of Clarlas lazcra, consecutively. Flesh samples
of some marine fishes might also contaln aer-
oblc mesophillec bacteria by higher counts
than that obtained (n this work, where Bran-
do and Furlantio (1984) and Rayasinghe
and Rejakaruna (2008) evaluated the ranges
of such eontaminants in flesh of 60 fishes of
Sardine and Tuna by 7.9x103-4.6x108 and
3.25x102-6.83x108 vrganisms/g, respectively.
Lower levels of aerobic plate counts in fish
samples, Identical to these investigated in this
work, were obtalned by many workera too;
whese Saad et al, {1991} found these counts
by mean of 8.3x103 and 9.9x103 organisms/g
of Tlapia nilotica and Clarlas lazera fishes,
respectively, as well as Ewves et al, (1995)

Mansoura, Vet Med. J,

119

caleulated the range of sueh contaminants {n
Nesh of Oreochromis niloticus fNshes by
3.6x103.10% organisms/g. Also, Ahmed and
El-Khawas (2008) deteeted the same organ-
tsms in flesh of frozen Salmon fishes, as a
member of marine flshes, by mean levels
ranged from 1.2x102-5.4x102, lower than
that found in flesh samples of frozen marine
{ishes examined (n the present study.

Detalled Inspeetion of the mean levels of
aergblc plate eounts, obtained from the over-
all flesh samples of surveyed {ishes, in rela-
tlon to those detected by aforementioned re-
searchers In eorrcspondent samples, could
explain the noticeable varfations among these
findings by the lterature of Huss et al
(1974) who cmphasized that bactertal counts
deereased in flshes caught from unpolluted
waters under hyglentc eonditions of handling,
whilst increascd in fishes caught from poliut-
ed waters with bad hyglenlc slandards on
board-ship during initial handling. in addition
to the declaration of Niewolak and Tuchalal
{2000) as muscles of fishes, reared in ponds
regularly fertilized with
showed Increases in their content of aerobic
plate eounts, alongside the literature of Lis-
ton (1080) who assured tha( the aerobic plate
counts on fish surfaces varled enormously:
102-107 organisms/cm? on skins and 109-
109 organisms/em? on gills, besidcs the re-
ports described the iece-used for refrigerating
fishes- as an additional sourcce of fishes con-
tamination with bacterta, by Vietra et al.
(1997) and Falcdo et al. (2002) who evaluat-
ed the ranges of aeroblc plate counts in ice
samples by 3.26x102-9.68x102 and 1.3x103-
6.1x103 organisms/ml, respectivcly. Addition-
ally, the fewer aeroblic plate counts estimatcd

treated sewage,
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in flesh samples of frozen both Mackerel and
Sardtne fishes may be attributed to the de-
structive effeet of freezing on some but not all
mleroorganisms found In such [ishes (Frazer
and Westhaff, 1978), whilst the relatively
high aercobie plate eounts recognized in flesh
samples of frozen Herring flshes, approaching
those calculated In flesh samples of fresh
freshwater fishes, perhaps be due to tempera-
ture abuse prior to freezing (ICMSF, 1988).

Concerning the flesh eontamination with
psychrotrophle bacteria in fresh freshwaler
fishes, platcs of plate eount agar medium-
incubated at 5°C/7 days showed the presence
of such organisms in 10 (100%) samples every
of iced Tilapta nilotica, ieed Mugill cephalus
and freshly killed Clarias lazera by popula-
tions ranged from 1.1x103-8.9x104 with a
mean of 3x10%410%, 1.1x103-9.3x10% with a
mean of 2.3x104+0% and 102-8.8*104 with a
mean of 1.2x10%+0.9x10* organisms/g. respec-
tively. Simllarly, the same bacteriologtcal
teehnique could detect these organisms in
frozen marine fishes samples In 10 {100%),
9 (90%) and B (80%) by counts ranged from
10%-2.1x10% with a mean of 3.6x103+2x103, O-
3.2x10% with a mean of 4.7x103t3.1x103 and
0-1.4x103 with a mean of 4.7x102+1.3x102 or-
ganisms/g of frozen Mackerel, frozen Sar-
dine and frozen Herring, successively (Tables
1 & 2)

Mousa and Mahmond (1887), Saleh and
El-Rewniey (2008) and Mansour and El-
Shahoury (20098) could estimate psychro-
trophic bacteria in flesh of Tilapia nilotica,
Mugll cephalus, Clarias lazera and frozen
Mackere(- collected (rom Egyptian fish mar-
kets- by mcan levels of 3.36x10% & 2x10%,
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104, 6.6x10* & 2.5x10% and 4x10° organ-
isms/g, successively whieh were nearly simi-
lar to those eorrespondent levels, obtained In
this work, moreover, the latter researehers
found these eontarninants by lower ineldenee
(72% and 80%) in flesh samples of Tilapia ni-
lotica and frozen Mackerel,
whereas by almost equal prevalence (96%) in
correspondent samples of Mugil cephalus.
Higher levels of psyehrotrophie bacteria were
detccted in flesh of lced Tilapla nilotica by
Mahmoud (19984) and Awad (1898) as mean
of 6.9x10° and range of 3.1x103.9x106 or-
ganisms/g as well as tn flesh of fced Mugil
cephalus and fresh Sardine by Farag and Ko-
rashy (2009) and Brando and Furlanito
{1084) as ranges of 1.2x10%.9x10° and
3x103-3.5x108 organisms/g, meanwhile, low-
er psychrotrophic bacterial populations were
also evaluated as mean values of 5.6x10 and
3.2x102 organisms/g of Tilapia nilotica flesh-
es by Mousa and Mahmoud (1991) and
Mansour and El-Shaboury (2008), consecu-
tively.

respeetively,

Seeing the obtained findings show the
widespread of psychrotrophic baeteria In flesh
of tested fishes by considerable numbers
agreed with that reportcd by Marriot (1987)
who attributed the presence of psyehrotrophic
bacterla in fishes muscle to contaminatlon
from the surroeunding environment, proeess-
ing, equipment, warkers, containers and box-
es, as wefl as with the findings of Mousa and
Mahmoud (1967) who emphasized that the
prolonged storage and long standing of flshes
at shops and markets increased enormously
the counts of psychrotrophic bacteria in their
flesh, i addiuon to the resulis of Falcho et
al. (2002) who estimated the range mean
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levels of psychrotrophfc bacterial counts In
different types of Brazllian tee, used for refrig-
erating fishes, by 1.5x10-5.2x10% organtsms/
ml. Also, the presenee of psychrotrophic bac-
terta in all analyzed flesh samples of frozen
fishes by intensities probably approach those
determined In fresh raw fishes, agreed with
facl mentioned by Frazier and Westhoff (1978)
who assuared that psychrotrophic bacterfa can
survive freezing and are always ready to grow
on thawing,

Regarding the contamination of surveycd
flshes with Enterobaeteriaceac organisms, the
oceurrence of such contaminants wcre repre-
sented by 8 (80%) samples of leed Tilapia ni-
lotica with Intenslties (ranges & mean values)
of 0-1.6x103 (2.6x10241.5x102); by 9 {90%)
samples of lecd Mugil cephatus with popula-
ttons of 0-7x102 {2,4x102+0.7x102) as well as
by € (60%) Identical samples of freshly killed
Clarlas lazera with levels of 0-4.2x103
(7.1x102+2.4x102) organisms/g, respectively.
Approximate presence of these bacterias was
also recognized In correspondent samples of
frozen marine (Ishes with levels lower than
those estimated In aforementioned flesh sam-
ples of fresh freshwater fishes. where it repre-
sented by 9 (90%) samples of frozen Mackerel
with counts of 0-3.7x103 ({4.3x102+1.6x102);
by 6 (60%) similar samples ol frozen Sardine
by Intensitles of 0-2.9x102 (8.3x10+3.4x10)
alongside 10 (100%) samples of frozen Her-
ring with populations of 2x10-2.5x102
(1.1x102+0.2xI0%) organisms/g. successively
{Tables 1 & 2).

Nearly equal levels of Enterobaeteriaceae

populations were deteeted in fish fillets as a
mean of 103 organisms/g by Broek et al.
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(16884); In flesh of both Tilapla nllotica and
Clastas lazera fishes as mcan valucs of 7x10%
and 8x102 organisms/g, respeetively by Abd
El-Oalil et al. (1B88); in Tiapla fillets as a
mean of 2.04x102 organisms/g Boari et al.
(2008); in ftesh of Pagrus and Solea (marine
flshes) as mean of 2x102 and 2x103 organ-
isms/g, eonsecutlvely by Sheriff (1968): in
flesh of (rozen Mackerel as a mean of 3x102
organisms/g by Saleh and El-kewaley
{2008). However, the occurrence of the Enier-
obacteriaceae eontaminants in flesh of tested
flshes, obtained by many rescarchers, was
fewer than that estimated in the present
study, where S8aleh and El-kewatey (2008)
found them In 64% and 88% flesh samples of
Tilapia nilotica and Mugll cephalus, consecu-
tively; while David et al. (2000) could recover
these bacterta from only 52.5% similar sam-
pies of Thapia nilotica, in addivon to the find-
ing of Yagoub (2008) who recognized such or-
ganlsms exclusively {n 55.3% of the overall
samples of gills, intestine, skin and flesh tak-
en from Tilapia nllotica fishes, alongside the
lower prevalenee of these eontamlnants as a
percentage of 12% flesh saruples of (rozen
Mackerel fishe obiained by Saleh and El-
kewaley (2008). On the contrary. higher En-
terobacteriaccae counts were delermined in
flesh samples of Tllapia nilotica and Clarias
lazera-during autumn, winter, spring and
summer-as mean values of 3x103 and 2x103,
2x103 and 103, 8x103 and 4x10® besides
7x103 (each) organisms/g, respectlvcly by
Darwish et al. {1981); in identical samples of
Clarias lazera and Tlapla nilotica-collccted
from flsh markels-as mean of 6.84x103 and
3.72x103 organisms/g, successivcly by Mou-
sa and Mahmoud (1897); in flesh of iced Ti-
lapia nilotica as a range of 4.8x103-6x1035
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organisms/g by Awad (18988); in correspon-
dent samples of Tilapia nlloUca and Clarias
lazera as mean of 10% organisms/g, each by
Sheriff (1888); in Tilapia [Ish as a range of
mean levels 2.6x103-2.1x105 organisms/g
by Metawea and Abd El-Ghaffar (2007]; (n
Tdapia nilotica and Mugll eephalus as mean
of 2x10% and 7x103 organisms/g, eonsecu-
tively by Saleh and El-kewaley (2008). suc-
cesslvely.

Viewing the findings which described both
occurrenee and populations of Enterobaeteri-
aceae organisms (n tested flshes, obtatned in
this work, indieates the presence of these con-
taminants In surveyed fresh freshwater and
frozen marine flshes by nearly equal and rela-
tively high percentages, as well as by slightly
lower contaminated samples than those lden-
tical ones harbored both aerohic mesophillc
and psychrotrophic bacteria.

Relatively widespread occurrence of Enter-
obaclcriaceae organisms In examined flesh
samples agreed with the literaturc of Lerke et
al. (1978) who emphasized that such bacteria
In fish muscles are derived from the normal
flora of skin, gills and intestine; besides the
declaration of Ogbondeminu and Okoeme
{(198P) who reported that about 50% of the
bacterial contaminants-recovered from both
fishes and waters of earthen ponds fertilized
with animat faecat waste-were members of
Entcrobacteriaceae in addlition to hoth litera-
tures of Lindberg et al. (1868) and
Qonzdlex-Rodrignez et al. (2001) who as-
sured that fishes can acquire the Enterobac-
terlaceae contaminants from thelr digestive
tracts alongside aquatic and processing envi-
ronments. Furthermore, the eomparatively
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higher lcvels of Enterobacteriaceae organisms
In surveyed flesh of freshly killed Clarias laze-
ra than those detected In identical samples
every of Tlapia nflotica and Mugill cephalus
may be attributed to the higher intensitles of
such bacterfa on the surface of non-scaly fish-
es (Clarias lazera) than those on scaly ones
(Tlapia nilotica and Mugil cephalus) because
the absence of seales giving a wide chance for
these organisms to penetratc easily Into the
fish muscles (Boulenger, 1807). Also. slightly
higher Enterobactertaceae counts in tested
flesh samples of raw freshwater fishes than
those reeognized In the similar samples of fro-
zen marine ones ean be explained by the dee-
laration of Roberts (1978) who attributed the
higher populations of Enterobacteriaceae or-
ganisms in freshwater fishes than those In
marine oncs, to the habitat of the former
types, because fresh water contains higher or-
ganic load than that found in sea water thus
becomes more favourable for the survival of
many bacteria partieularly Entercbacterlaceae
alongside the salinlty of sea water inhtblts thc
growth of such organisms.

With relation to thc bacteriological tech-
niques used for Investigating thc presence
and populations of Staphylococcus aureus or-
ganisms in tested flesh samples, plates of
Baired-Parker with egg-yolk tellurite emulslon
alongside some laboratory tests could not find
sueh organisms In all tested flesh samples
(Tables 1&2). Simflarly, El-Gohary and Sa-
meaha (1882) as wcll as Ahmed and El-
Khawas (2008) could not find Staphylococ-
cus aureus organisms {n flesh samples of
fresh Tilapla nilotiea or frozen Salmon, re-
spectively. On contrary, Dorho (1898), Abo
Samra (2001), Boeari et al. (2008) and Saleh
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and El-Eewaley (2008) could detect these
bacteria In the correspondent samples of Tila-
pla niotica, Mugil cephalus, Clarias lazcra,
fresh marine flshes, frozen Mackerel by a va-
riety of occurrence and intensities. Additional-
ly, absence of such bacteria in raw flesh sam-
ples every of tested freshwater and frozen
marine fishes. eould be explained bLy the liter-
ature of Shewan [1871) who assured that
staphylococeal eounts on f(reshly caught (ish-
es very low,

Plates of starch-ampicillin agar-flooded
with lugol lodine solution-showed the pres-
encc of Aeromonas-eontamination tn 7 (70%)
samples by ranges {mcan levels) of 0-4x102
(2x102+0.7xJ0%) In iced Tilapia nilotica; 8
{80%) identical samples by O0-8x10%
(3.6x10240.9x102) in iced Mugil cephalus as
well as In 6 (60%) similar samplcs by
0-9.7x102 (3.5x102+1.3x102) organtsms/g i
freshly killed Clarlas lazcra, respeetively. Al-
most cqual prevalence and populations of Aer-
omonas contaminants were detected in eorre-
spontent flesh samples of f{rozen marine
fishes too, where thiey found in § (90%) sam-
ples by 0-9x10% (3.9x102+10%) In frozen
Mackerel; 7 (70%) samples by 0-6.5x102
(3.1x102+0.7x10%) in frozen Sardine In addi-
tion to 10 (100%) samples by !.4x102-9x102
(4.2x102+0.9x102) organisms/g In frozen Her-
ring, consecutively (Tables 1 & 2).

An equal incidenee of Aeromonas organ-
tsms (90%) was obtained in fish samples by
Taat and Chen {1998) in Switzcriand, whtist
lower occurrcnee of these bacteria were evalu-
ated by Bastawrows and Mohammed (1909)
as 46% and 18% of Orcochiromls ntlotieus and
Clartas lazera samples; Wang and Silva
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(19099} as 36.1% of catfish fillets: Abo-El-Alla
(2000) as 48% and 36.67% of Oreochromis ni-
loticus and labeo nioticus samples; Davies
et al. (2001) as 40% of Eel, Mugtl cephalus,
Salmon, Mackerel and Sardine samples:
Thayumanavan et al. (2003) as 37.3% ol
reshly caught finfishes: Vivekanandhan et
al. (20068) as 33.58% of Mugll, Sardinc and
Mackerc! flshes as well as by Saleh and El-
Kewaicy (2008) as 32%, 40% and 16% of Ti-
lapta nilotica, Mugil ccphalus and frozen
Mackerel fishes, respectively. ¥urthermore,
approdmately similar Aeromonas Intensitics
were obtained by Dorho (1998) as a mcan of
5x10° in flesh samples of Mugil cephalus:
alongside by Boarl et al. (2008) as a mean of
1.5x102 organisms/g in fresh Tilapia fillets

On the contrary, higher Aeromonas counls
were detected n flesh samples of Tilapia nilot-
ica as a mean of 8.9x10% by Dorho (1998); in
Oreochromis niloticus and Clarias lazcra flesh
as mean levels of 3.4x10% and 4.1x103. con-
secutlvely by Bastawrows and Mobhammed
(1999); in Oreochromis nilaticus flesh as =z
mean of 3 2x102 by Abo-El-Alla (2000) be-
sides in Tdapia nilotlea, Mugll cephalus and
frozen Mackerel flesh as mean of 7x103,

2x104 and 4x10% organisms/g, respectively
by Saleh and El-Kewaley (2008).

Analysts of the obtained findings reveals
the widespread contamination of tested fish
samples with Aeromonas organisms: the fact
that agrce with literatures of Monfort and
Baleux (1990), Adams and Moas (2000) and
Kirov (2003) who declared that these bacterta
constitute a group of ubiquitous micsporgan-
isms of aguatic environments like fresh water,
coastal water and sewage alongside the
psychrotrophic naturc of most them particu-
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larly A. hydrophtla which can grow at cold
temperatures up to zcro °C for some strains.
Also, higher percentages of Aeromonas-
contaminated samples among surveyed Tila-
pia nllotica than those found in Clarias lazera
fishes, can precisely explained by the ltera-
ture of Akelah (1878) who attributed the exis-
tence of Aeromonas organisms in Oreochro-
mis nloticus with higher prevalence and
intensfties than those found (n Clarias lazera,
to prescrnice of them as normal inhabitant (n
the intestine of former fishes. Additionally, the
relative increase of Aeromonas-contaminated
samples among [rozen fishes may glve an n-
dication about the resistanee of such bacteria
against freezing storage.

The exclustive testing of fresh freshwater
fishes for presence of salmonellae in thelr
flesh samples, plates of xylose lysine desoxy-
cholate (XI.D) agar alongside blochemical and
serological tests could detect such organisms
only in one (10%) samplc from each type of
these flshes, after being enriched {n both buf-
fered peptone water and Rappaport-
Vassilladis broth, {(Tables 1). The obtalned sal-
morellae were further serotyped as 3 strains
of S. kottobus recovered from contaminated
samples {one strain from each type) (Table 4).

By comparison, the indings of many work-
ers agreed with the obtained results, where
Floyd and Jonea (1854) recovered 12 Salmo-
nella strains from freshly eaught freshwater
ftishcs; Naser (1991) obtatned salmonellae
from 8% out of 25 Tiapta nilotica muscles;
Singh et al, (1992) isolated S. paratyphi and
other secrotypes from the flesh of freshwater
fishes: Dorho (1998) found S. typhimurium
in Clarias lazera muscles; Metawea and Abd
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El-Ghaffar (2007) recognized salmonellae in
3.3-10% Mesh samples of 60 Tllapia fishes as
well as David et al. (2008) tsolated S. typhi
and other food poisoning salmoncllac from
the flesh of Nile Tlapta fishes. Additionally,
several results went contrary to those ob-
tained in the present study too, by many re-
searchers where Dorho (1988); Abo-El-Alla
and Bastawrowa (1888); Davies et al.
(2001) and Boart et al. (2008) could not re-
cover salmonellae from f(lesh samples of raw
freshwater (Ishes llke Tllapia nllotica, Mugil
cephalus, Clarias lazera, Oreochromis niloti-
eus, Labco niloticus and Eel hesides gills and
Intestinal content of both Oreochromis niloti-
cus and Labeo nlloticus fishes. However,
higher occurrence of Salmonella were found
in 43.3% flcsh samples of 101 TUapta nilotica
survcyed by Youasef et al. (1992).

Explanation of the obtained findings may
be found in the literatures of Lawson (1970)
who assured that fishes did not normally suf-
fer from Salmonella infections, however. they
might mechanieally carry these organisms (f
caught from polluted watcrs alongsidc the
declaration of Feldhusen {2000) who attrib-
uted the presence of salmonellae in water of
fish farms, to the pollution from a nearby
poultry farms in additlon to some Salmonella
scrovars may be found In fish fced and its in-
gredicnts. Additional source of fishes contami-
natijon with such bacteria Is the ice used for
refrigerating fishes, when made from polluted
water (Hobbhs, 1954 and Falcdo et al.,
2002). Furthermore, the scarcitly of Saimonel-
la-contaminated samples among surveyed
fishes agreed with those reported by Nastasi
et al. (1990) who menuoned that Salmonella
kottobus has been an unusual finding at
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centers of Enterobacteriaceae in ltaly; where
among Salmanella strains 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 additon to Black-
burn and McClure (2002) who stated that If
salmonellae present In a food., ft is likely to be
present only at a low frequency.

Investigating the vibrios was solely per-
formed In samples taken {rom marine fishes,
where plates of thiosulfate citrate bile sucrosc
(TCBS) agar alongside the eonfirmatory tests
show the occurrence of these bacteria only In
one (10%) sample of frozen Mackerel, while
this presence was exclusively found in 2
{20%) samples of frozen Sardine, after being
enriched in alkallne peptone water. The same
bacterlologleal techniques could not recover
these eontaminants from frozen Herring (Ta-
bles 1). A sum of obtained 3 Vibrto strains
were further {dentified as 1 V. cholerae plus 2
V. parahaemolylicus strains; the former one
was recovered from f(rozen Sardlne, whereas
the latter 2 strains were obtained from mus-
cles of frozen Mackerel plus frozen Sardine
{one strain from each) (Table 4).

By comparison, nearly slmllar results were
obtained by several workers all over the
world, where vibrios could be detected by Baf-
fone et al, (2000) In 13.15% flesh samplcs of
martre fishes and V. parahaemolyticus organ-
Isms were obtained {n Greece by Daviea et al.
(2001) as a percentage of 14% overall Sal-
mon, Mackerel plus Sardine samples. Mean-
while, higher percentage of V. parahaemolyti-
cus-contaminated samples was estimated as
35% by Davies et al. (2001) in Portugal for
the overall flesh samples of Salmon, Mackerel
plus Sardine fishes as well as higher vibrios-
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contaminated flesh samples of Sardine were
detected {n Egypt as 80% by Farag and Ko-
rashy (2007).

Detatled tnspeclon of the obtained findings
exhibits the very little presence of vibrios in
surveyed fishes although thc widespread oc-
currence of sueh organisms in sea water;
where ICMSF (1888), FAO/WHO (2001) and
Cook et al. (2002) stated that V. parahaemo-
Iytlcus organisms present naturally in the
marine environments and frequently isolated
from a varlely of seafoods comprised Sardine
and Marckel particularly those taken [rom
troplcal or subirobical lrobical waters or from
temperate-zone waiers in summertime. How-
ever, sueh decreased occurrence in contami-
nated samples of frozen marine fishes agreed
with the literature of Shen et al. (2009) who
emphasized the disappearance of V. para-
haemalytleus organisms in shocked Oysters
after 60 days-storage at -18°C; the same de-
gree of most commercial freezing tempera-
tures, although Ries et al. (1882) assurcd
that freezing does not klll V. cholerae organ-
tsms which can survive in ice for 4-5 weeks.

Microbiological risk assessment of all sur-
veyed fishes, through comparing different
bactcrial populations contained in their tis-
sues with the relevant llmiils, recommended
by ICMSF (19088); Gtlbert et al. (2000) and
PHLS (2000), showed that 3 (10%) out of the
overall 30 fresh freshwater fish musclc sam-
ples were contaminated with Salmonellae and
1 (10%) out of 10 (rozen Sardinc muscle sam-
ples wcre harboured Vibrio cholerae organ-:
isms. thus exeeeded the recomniended ltnit
{free for both organisms), whereas, none of
surveyed fish samples contained aerobie mes-
ophiles, Enterobactcriaceae or Staphylococ-
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cus aureus organisms by intensities more
than the recommended limits (107, <i04 and
<10% organisms/g, consecuttvely) (Table 3).

Data arranged in Table (4) exhlbit the types
and numbers of bacterial strains-obtained
from the surveyed flesh samples of fresh
freshwater and {rozen marine fishes- after be-
ing pleked up randomly from the separate eol-
onfes each of psyehrotrophie grown onto plate
eount agar, presumptive Aeromonas spp on
stareh-amplcillin agar, presumptive Salmonel-
la spp on XLD agar and Vibrios spp on TCBS
agar, a total of 73 strains distrlbuted as 2
strains of Acinetobacter ecalcoaceticus; 2
and 2 Aeromonas hydrophila and Aeromonas
salmonclda; 2 Alcaligenes faecalls; 4 and 3
Baellus eereus and Baelllus circulans; 1
Branhaemlla catarrhalis; 4 and 3 Chromobac-
terfum lividum and Chromobacterium viola-
eeum: 4 Cltrobacter freundy; 2 Corynebaeteri-
um ulcerans; 2 and 5 Enterobacter
agglomerans and Enterobacter cloacae; 3 Es-
cherichia coli; 3 and 2 Mieroeoccus luteus
and Micrococcus vartans; 2 Niessera flaves-
cenes; 1 Proteus vulgaris; 5, 3 and 4 Pseudo-
monas aeruginosa, Pseudumonas alcalligenes
and Pseudomonas flugrescens; 3 Salmonella
Kottbus; 1 Serratia liquefaciens; 4 and 3
Staphylococcus aureus and Staphylocoecus
epidermidls besides 1 and 2 strains of Vibrio
cholerae and Vibrio parahaemolyticus, suc-
cessively.

Typing of Enterobacteriaceae organisms-
picked up randomly from the separate eolo-
nies grown onto plates ol violet red btle glu-
cose agar and obtained from flesh samples of
all tested fresh freshwater and frozen marine
fishes- showed a sum of 36 Enterobacteria-
ceae strains identified as 5. 1 and 1 strains of
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Citrobacter freundti, Citrobacter diversus
and Clirobacter morganif; 4, 2 and 8 Entero-
baeter agglomerans, Enterobacter cloacae and
Enterobacter hafmiae; 4 Escherlchia eolf; 2, 1
mirabills, Proteus rettger|
and Proteus vulgarls; 1 Provedenela alcalifaci-
ens plus 3 and 2 strains of Serratia liquefact-
ens and Serratia rubidaea, eonsecutively {Ta-
ble 5).

and 2 Proteus

By comparison, El-Gohary and Samaha
(1992), Mousa and Mahmoud (1897), Sher-
\ff (19068), Abo Samra (2001), Saleh and El-
Kewaley (2008), David et al, (2009), Farag
and Korashy (2000) and Yagoub (2009)
could identify bacterlal isolates, identical fo
most of those obtained in this work, as Acl-
netobaeter spp, Aeromonas hydrophila, Alcali-
genes spp, Cltrobacter freundl, Cltrobaeter
diversus, Enterobacter cloacae, Escherichia
coll, Micrococeus spp, Proteus mirabtlls, Pro-
teus rettgerl, Proteus vulgaris, Provedeneia
alcalifaclens, Pseudomonas aeruginosa, Pseu-
domonas alealigenes, Pseudomonas fluores-
cens, Salmonella spp, Serratta llquefaclens,
Serratia rubldaea, Staphylocoecus aureus,
Staphyloeoccus epldermidis. recovered [rom
the flesh, skin, giils and intestinal content of
the prevalent freshwater fishes included Tila-
pla nilotica, Clarias lazera, Mugll cephalus,
Oreochromis niloticus and Labeo ntloticus.
Similarly, some relevant bacterial strains-
obtained also from marine fishes (nctuded
Mackerel, Sardine, Tuna, Pugrus, Solea and
Bonito-identified as Citrobacter freundi, En-
terobacter agglomerans, Enterobacter cloacae,
Escherichia coli, Proteus mirabilis, Proteus
vulgarts and Pseudomonas fluorescens by
Abd E]-Maksoud (1992), Shalaby (1962),
Awead and Khalafalla (1993) and Sheriff
(1998).
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Table {1): Numbers and percentages of back- niuscles of fishes, contamninated with different bacterial populations {n"=10 each).

No. apd % of rontaminated Aergbic Staphylocaccus ’
Pyychrotrophs | Enterobacterioveas- Aeromon J ila- Vibrio-
mnscles mesophile- agreus-
o Inared = frrct € fed ted coataminated
Types of comiarminpted confanunated
3 S nuiscles uiscies muscles mescles
Examioed fishes — riscler miscles
Leed Tilapia
ot 10 {1007) 10 {100%) 8 (80%%) 0 (0%5) 7(70%) 1 (10%)
nilotica
Teed Mugil
0100%) 10 (190%) 9 (FP4Y o{0Ry 8 (30%%) Tl
cephaluy
Freshwater Freshly kibicd ]
YO {100%) 10 (100%%) & (60%) 0{0%) £ (6004 1 (1%]
fishes Clacias lazern
Frozen
10 (100% 10 (1009) 9 (%) o (%) 2 (90%) 1{16%)
Muckerd
| Frozen )
Marlge fishes I 19 100%) % (90%) 6 (60%) 0 () TITC%) 2(20%)
Sardine |
l Yo {100%) 8 (30%) 10 10(7%) 14 (100 (%)

1*— number uf exammed sampies.

PqV PUT ‘W W ‘W ‘Tesmulig

‘W 'S ‘Ausqdm-

Ier



T PO 394 ‘manosuspy

010 ‘€ ON X "PA

|
|

Table (2): Iniensities of baeterial populations per gram of back- muscles of whole fishes (n*=10 each).

1 i Enterobacteriaceae 5 lococeny
F\B&ctcnologbul techniques Aerobic plate counts Pyypchroiraphic colinty “ phy Aeromonas counts
| Counly EUACCRE COMMEY
Mean Mexa Mcsa Mexa l Meen
Types ol examined Mio | Max Min | Max Min | Maz Min | Max Min | Max
Muscles ‘\ + SE + 5E + SE + SE
Tlapia : 2.3xK0" , | 26 2x]
w0 |1 A 1.6x1Y ND| ND | ND 0 4p?
a nilatica *1.340° +1.5x10° 0. 71E
-
= Mugil 2 610" 2 4107 3 6x1
£ 0| Laxe’ . e IND| Np | ND [ 0 | swf
cephalus +1 440 0 Ix10 =0.9x|0*
Freshly killed 4.6x10" 710 3 5%IC7
ey 240" | 1.5%10° 4.2:0° xo| W | ND | 0 | osme?
Clarias lazers +2 10" r +2.ax10* £] 3=l
534107 3.6x] 43.00°
Mackerel | 4<C | 1.9xi0¢ 10§20t , | 0 |3 ,iND| ND | ND o | oo
+1.9x40° #2x10 | 6=10°
B : T 64’ 4707 8310
. 8 Sardine | i | 32xi0* 5 (3240 3 | 29407 ND | ND | ND | ¢ |05
‘ £ | 30 +3.1210° +3.4x10
! axitr Ixie WRITT ' T
Herring ﬁ.leu‘ 24|07 o 1 4l 2410 | 2.5=10' ND | ND | ND | l4xi0* | gxig?
] +2.6x10° £1.3710 +0 2<IP

n*~ number of examined samnles,

Min= minimum.

Max= maximum.

SE - standard error,

ND= nol detecred
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Table (3): Microbinlogical risk nsscssment of snrveyed fishes,

recommended limits.

through comparing different bacieria! populations contained in their tissues with the

Bacteriotogical Aerobic piat_e Enterobacteriaceae Staphyiacnccus Saimonella ’ T/ﬂr_n‘o cholerae
findings i counts counis QUTEUT OOMRTE detecrion detection
ags m I I . . e
relation ta g | %’ %‘ %‘ ;%'
. - . - .
- = L) - : k-] o 3 -1
Nosita i |} ] g £ € s g s g
= gt 8 = = i z 2 5 E g = 3 &
Tl2E 3 i I 25 |¥s L 35 i
Types of € g = § E = 3 E = £ = E = B ot E =
[ " - % - W A & - ]
. E | £ = E ¢ < g 2 4 E 2 o £ [ <
e1amined E i3 E s g s E s s 8 G =
o & ‘.‘é‘ b iy = -y by
samples £ | B K < £ | £ L §, & eef
-3 [ -3 a -]
Z z | ‘ 4 \_ Z =
3 (10 %) out of 30 fresh 11 (10%) ot of
Raw fMhes <10' | 0% | <0 0 (0%} <10 0 (0%) Free freshwamer Free 19 frozen sarding
fish muscle samples nuse ¢ sanplea
—_ -_— — ———— _J__.. —_— ——

*= different recommended limits were reported by ICMSY (1986); Gilbert et al. (2000) and PHIS (2000)
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Tabtle (d): Types and rumbers of bacteial strams isolaled from the  Table (S): Types and numbers o f Enterobacteriaceae strains

muscler of fisheq. . i isolated from the muscles of fishes.
Types of fish sample s | Teed whole E Frozen ‘"“'“J Types of fish samples | leed whole g Frazes whole

Types and Ei i T T

gumbers of - | 23] - .| 3 gl o

bacterfal strains i% “i "'t,; Kl H £ Types avd N"‘_b"" ﬂ g ai l'..: _E' -": .E
) 3 i F] 1] of Enlerabacteriaceae ] 3 'g S| § |8 ¢
~a :3’ ‘..f F| a w straing =5 E&L [~ E w =|

Aciagiabacter calconc encns (1 1 - - (1 [ - Cutrabacter freund (8 1 Tz y |-

Aeromonas kydrophila (1) . | 1 - 1] . . itradacter diversus (I, 1 - - - 1

Aeromonar salmonrids [2) ] . B i . . Cirobacter morganii (1) 1 - - - -

_Eulm' nes faecaliv (3) [ 1 - 1 - B B Entsrabacter apglymerans (4) { i ! ! ‘_{

Bacillus cereur (4) . R _ 2 . 2 Eneerobacter cloacar (2) 1 - 1 N -

Barillyy cirenlmer {3) . . . EEN Enterobacter hafniae (8) 2 1 [ 3 . \ |__“

Branhamella catarrhalis (1) 1 - B . . . Escherichia coli (1) 2 - 2 - . .

Chromodactzrium lvidum (€ 1 3 R - Proteus misabilis (2) - - \ - ]

Chromobactsrivm violaceum () ) . _ 2 B - Protens rengeri (1) ) - 1 - N N

Citradacter jteundii (4 L1 - 1 L[ 2 N Prorens welgarie () 1 - - i =

Corymebacterium uicerans (2) [ - 1 1 - | - Providencia aleailfacizns (}) I - - - - .

Entergdaciar agglomerae (1) T TR - 1 1 { 1 - -1 -]

Enteyobacter cloacae () 1 2 - - - 2 1 - 1 - - .

Escherichiacoli (3) ) - - 2] - - otal Mrains = (36)° 1) | @ 1oy | )| & | 3

Microcaceus luieus (1] ] 1 B 1 N ¥ = thass obtainod arsing were randsmly picked up from plates of violel red bile

Micracoccus varians (2) - 1 11 - - glucase agar,

Niexvezia {1 (2 )1 | - - - -

Proteus vulgary (1 N ] . - - .

Pseudomonas acruginosa {§) - 1 2 { { -

Pseudomonss alcallgenes (3) - 1 - 1 1 -

Prevd (lworeseens (4} . . ] 1 ]2

Salmonells kottbus (3) 1 1 1 - - -

Serraria liguefucizns (1) 1 - - - -

Y oroRcuy werans (G ( - 1 L

Staphylococewn epidermidis (3, - - [ ) 1 -

Vibeio choleras (1) - - L . St _

Vibsio parahgemolyticuy - - - [ ] -

Total strains = (73)° 14 15 9 16[12] 7

®  =these R were andarly packoed up fram the mychratropis grown oo plaie coum pgar,
Presanprive A cromonm spp an stach-ampiilln agar, prasumpine Saimomeda spp an
xn
YLD agar nd Vihria sppon TCBS agar
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