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ABSTRACT 

A total of 120 samples offresh mullet. frozen tilapiafrllet and chilled shrimps (40 
each) were collected from the market..'> ofSharkia Govemoratefor surveying the organ­
isms Of Aeromonas hydrophUa and Yersinia enterocolitica in their flesh. Aeromonas or­

ganisms. Were detected in 34 (8596), 12 (3016) and 28 (7016) of samples, with the mean 

Levels of total colony count were 4.91±0.247, 4.383,±0.463 and 4.44±0.125 log CFU/g 
respectively. Such organisms were identified as Aeromonas hydrophila, A. caviae and 

A. sobria with acomnumprevalenceJor A. hydrophila. 

WhUst Yersinia oryanisms recognized in 26 (65%), 6 (J 596) rum 20 (50%) swnpLes of 
the examined samples, with the mean value of a Lotal colony count of 5.142 ±O.353, 

4.284±0.671 and 3.06±0.221 log CFU/g respectively. These organisms were identijied 
into. Y. enterocolitica. Y. fredredfksenl~ Y. Intennedla and Y. KristensenH with a high­
est prevalence for Y. enterocoLiltca . 

The present investigation revealed also that both of A. hydrophUa and Y. enterocolit­
lea were sensitive to heat treatment. Thus, good ripening of sea foods is adequate to 
control of these microoryanisms. 

INTRODUCTION 
Fish and other aquaUc foods are Important 

sources of high quaUty, easIly digestible pro­
tein and often low fat (Salem. 2003). Moreo­

ver, It contained high levels of some essential 

minerals and trace elements as phosphonls, 
Iodine and zinc. Because these foods have 

gained popularity among International consu­
mers; thus, the stUdying of these mlcroblo1og-
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leal contaminations Is significant for the pub­

lic health of consumer. 

Aennnonas hydrophila is a common con­
taminant of tlsh and seafood. They also are 

ubiquitous in the water environment 
(Hanninen et al, 1997). It oceurs widely In 

coastal waters aud wastewater. The preva­

lence of Aeromonas spp. In the aquatic envi-

Vol. XI. No.2. 2009 



Salah El-Dien. W. M. et al ... 

ronment has been reeognized as a potential 

health risk. and some countIies have adopted 

aeromonas eounts as an additional IndIcator 

of water quaUty (Kong et al, 1999J. Moreover. 

Aeromonas hydrophHa 'Is a psyehrotrophle 

spoilage bacterium and potential pathogen 

which. has been Isolated from a variety of re­

frigerated foods of animal origin as I1sh. 

shrimps and other fish products (James et 
81, 1997). From the public health point of 

view. there Is now evidence that some strains 

of Aeromonas species are enteropathogem;. 

Such strains possess virulence properties. 

such as the ablllty to producc entcrotox1ns. 

cytotoxins. haemolyslns and/or the abllity to 

invade cplthelial cells. Strains with thcse 

properties are common contaminants of 

drinking water and a wide range of food~L 

Contact or consumption of contamInated wa.­

ter. especially in summer. Is a major risk fac­

tor In Aeromonas-assoc1ated gastroenteritis 

(Kirov, 1993). 

Yersinia cnterocolitica Is a foodborne 

pathogen and It contaminates refrigerator 

foods due to its psychrotrophic nature (Vish­

nubhatla et al, 2000). So; fish. shrimps and 

fish products which often sold in chUled or 

frozen condJtlon may be exposed to contarni.­

nation with Yerslnla enterocoUtlca which re­

sponsIble for the most human illnesscs by 

Yerslnla spp. Infection with Y. enteroeoUtica 

can cause a variety of symptoms depending 

on the age of the pcrson Infeeted. Infection 

with Y. enterocolitica Occurs most often in. 

young children. Common symptoms In chil­

dren are fever. abdominal paIn. and dlarrheco,. 

wblch Is often bloody. Symptoms typically de­

velop 4 to 7 days after exposure and may last 

1 to 3 weeks or longer. In older children and 
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adults. right-sided abdominal pain and fever 

may be the predominant symptoms. and may 

be confused with appendicitis. In a small pro­

portion of eases. complications such as skin 

rash. Joint pains. or spread of bacteria to the 

blood stream can occur ( C.D.C 2009). 

The aim of the present study is to detcr­

mine the prevalenee of Aeromonas hydrophila 

and Yersinia enterocollUca in some sea foocls 

In SharkIa Governorate and study the effect of 

heat treatment on their viabilities. 

MATERIAL AND METHODS 
Collection of samples: 

A total of 120 samples of fresh mullet. fro­

zen Ulapia fillet and chilled shrimps (40 each) 

were eolleeted from the markets of Sharkia 

Governorate. Each sample was packaged In a 

sterile plastic bag. The collected samples were 

transferred directly to the laboratory under 

aseptie condition with a minimum of delay. 

wherein they were subjected to bacteriological 

examination. 

Determination of Aeromonas organisms 

count: 

The count of Aeromonas organisms was de­

termined by using the surfaee sprcad platc 

technique. where 10 gm from each sample 

were aseptically transferred to 90 ml of pep­

tone water 0.1% and blended for 2 min. The 

prepared samples were serially diluted up to 

10-6 using 0.1% peptone water. and the 

count was earned out on the aforementioned 

dilutions as rccommended (p81umbo et al, 

1985) USing MacConkey manitol ampicillin 

agar. The number of colonies which showed 

red color in a eountabIe plate was enumerated 

as Aeromonas organisms. 
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Isolation of Aeromonas species: 
a· Enrichment procedure: This was done 

according to the technique was adopted !Pa­
lumbo .t ai, 1989), 

b· laolation and identltlca'tion tech­
niques: The technique adopted was that used 
as previously descrtbed (Okrend et aI. 1987) 

and (Konema.n et aI. 1994) . 

Isolation and Identification of Yers:ln1a 
enterocolitica 

a- Enrichment procedure 
1 rnl of nnse solution of fish meat was 

placed aseptically into enrichment broth 
(Trypttcase soy broth) and Incubated at 37"C 
for 24 hours (Greenwood and Uooper 1989). 

b- l$olatlO11 tec.halque 

A loopfuI of the incubated broth was 
streaked dIrectly onto CefsuJdin Irgasan No­

vovbloetn (CIN) as previously deSCribed 
(Sch!emann. D. A. 1971}) and then incubated 
at 37*C for 24 hours" The presumptive colo, 

nies were identified (sChiemann. and Deven~ 
Ish 1982), 

Bactedal culture (lnoculumJ 

The culture of microorganism was main­

tained on braIn heart infusion agar (BHI) 
slants Inoculat.ed was Incubated tnto BHl 

broth and inoculated ovemlght at 37*C" Serial 

dilution of fresh culture was carried out onto 
0,1% peptone water to obtain a target level of 
microorganism of 107 Cfo"UJ ml when 0.1 ml 
of inoculum was appUed to each side of prod~ 
ucL 

Sample Inocula.tion 
Sixty negative sub samples of both Aero· 
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monas hydrophlla and Yearsinia enterocoHti­

ea resulted from fish fillet meat samples were 
grounded, Thirty ground samples were mixed 
wIth Aernmonas hydrophHa and another 30 

ground samples were miXed with Yersinia en· 
terocoUtiea at a ratio of 1 JUI of eulture per 
100 gm of meat sample, The inoculation level 
for the both examined bacteria was about 107 
CFU /g {7 log). Inoculated fish meat samples 
were kept at 4°C for 30 min to allow bacterial 
cells attachment to meat. 

Heat treatment: 
Thirty of the inoculated samples with Aero~ 

monas hydrophlla Were treated by submer· 
sion in thermostatically - controlled water 
bath at 3D· 50oC. 50- 70°C and 70~ 900(; for 

one minute {IO saruples for each tempera· 
ture). Another 30 inoculated samples WiUI 

Yersinla entcmcolttlca were exposed to the 
same heat treatments as prevlously men­
tioned ",1th Aeromonas hydrophUa. After the 

conducting of the heat treatments. the exam­
ined samples were cooled Immediately jn an 
ice water bath. All samples were tested m1cro· 

biologieally for obtaining the count of Aerarno­
nas hydrophila and Yersinla entcrocol1ttca af­
ter the mentioned heat treatment 

RESULTS AND DISCUSSION 
Results ach1eved [n Table (1) reveaJed that 

Aeromonas organisms. were detected in 34 
(85%), 12 (30%) and 28 (70%) of mUllet, fro­

zen t!\apta fillet and shrimp samples with 
mean logar1thmtc levels 4.91 ± 0.247.4.383 
± 0.463 and 444 ± 0,125 log/g respectively 
These results were higher In both the incl· 
dence and count than those previously report· 
ed (Abd EI- Daym 1999) and (Abo • EL-AUa 
2000) On the other hand. another study in 

Vol. Xl. No.2. 2009 



salah EI·Di.en. w. M. et at ... 

Finland detected higher incidence of Aeromo· 
nas spp. than those 1n the present study In 
fish and shrtmps (93% and 1 O~. respectlve~ 

Iy) (HlInnlnen et ai, 1997) , 

Table (2) showed that three strains (If 
Aeromonas Spp. were detected, A. hydrophy-

1a was detected In 30, 10 and 20 samples 

of mullet, frozen Ulapla fillet and shrimp re· 
spectively, the same e,xamlned sea foods con­
tained A. caviae in 3. 1 and 5 samples re.spec~ 
tlvely. Meanwhile, A. soblia was detected In I, 

1 and 3 of the previously menLtoned samp!es 
respectively. It is evident from these data thar 

A. hydrophyla was the most eommon species 
from the examined samples followed by A. 
caviae and A. soblia. this result coincided 

wtth those obtained in Egypt (Abo - ltL- Alia 
2(00), 

ConcernIng the effects of heat treatment '.1n 
the Aeromonas Spp. count. Table :3 revealed 
that the temperature range from 30w 500C for 
1 minute reduced the Aeromonas Spp. cou.nt 
from 7 log! eFU {the 'Initial count) to 4.709 

log! CFU. whUe: 50~ 7{)QC for one mlnute re­
duced the inItial number to 2.269 log! eFU. 

Furthemlore, the Initial number of the tested 
mlcroorganism reached to zero when exposed 
to 70-90oC for one minute, Thus, the "b­

talned results revealed that the Aeromonas 
Spp. was highly sensitive to thermal treat­
lnent. Our results coincided wtth another 
study recorded that Aeromonas Spp. was ob­
viously sensJUve to heat treatment than E coil 
0151 H1. Staphylococcus aureua, and Salmo~ 
nella typhjmurium and It was killed within 2 
minutes at 550(;. (N1$h1ka.wa et al, 1993). 

Regarding Yersln1a- spp., Table (4) shOWed 
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that it was detected in 26 (65%" 6 {15%) and 
20 (50%) of the examined mullet. fish, frozen 

tllapIa fillet and shrimp samples rt".specUvely. 
'iAlith the mean total co1ony counts of 5.142 ± 
0,353, 4.284 ± 0.671 and 3,06 ± 0.221 log! 
CFU respectively in the same mentiOned sea 
foods. These incIdences were higher than 
those detected in meat products in Egypt. (Sa~ 

leh. and Salah lt1~ Olen. 2(05), while; an­
other Egyptian study could not be detect Yerw 

sinla spp. 1n aU the examtned 6sh samples In 

bot.h rural and urban areas (Soliman et aI. 
2002). On contrary. our Hgures reeoded lower 
incidence of Yersinla spp. than those reported 
in fish in India (Khare et al. 1996). 

Table (5) showed that four stratns of Yersi­

nla spp. were detected in the examlned sam­
ples, y, enterocolitlca was isolated from 14,5 

and IS samples of mullet fish, frozen Ulapia 
fillet and shrimp respeetively" Y. fredredlkse­
nU was detected in 4,1 and 3 samples of the 
mentioned exam1ned sea foods respectively" 
On the other hand, Y. Intermedia was found 
in 5 mullet Hah and 2 shrtmp samples, while; 
y. KrtstensenU was detected only 1n 3 mullet 
samples. The obtained results showed that. Y. 
enterocolitica was the most predomlnant Iso­

late. this result agreed ~1th another Egyptian 
study (Ballout. and Mouatafa. 2004). On 

contrast. the most predomInant !solate,s in 

the examined fish samples In a previously 10-
dlan study were Y. lntermedia and Y. pestis 
(Kha.re et al. 1996). 

Table (6) indicates that the temperature 
ranged from 30~ 500C for 1 minute redured 

the total count of Y. enterocol1Uea from 7 log! 
CFU (the initlal count) to 4.414 log; CFU. 
Also. the exposure to 50~ 700(: for 1 m1nute 
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reduced the count of the examined mi('Joor­
garusm from 7 log! C}<~U to 3.255 logl CFU. 

Meanwhile. the exposure to temperature 
ranged between 70- eooc for 1 minute was 
sufficIent to reduce the InH1al number of Y. 
enterooolH:ica from 7 log I CFU to zero. Thls 
finding revealed a relatively high sensitivity of 
Y. enterocolltica to heat treatment. and it was 
hIghly expected due to the psychotropiC na­

ture of thls mICroorganism. The obtatned re·· 
sults eoincIded with those reported In Spain 
(Pagin et aI. 1996) and U.s.A. (porto-Fett 

et 01. 2009), 

Concerning the fitness of the examlned sea 
foods for the human consumption, Aeromo­
nas Spp. and Yerslnia spp. were not Judged 
by "Egyptian Organiution for StandardIZation 
and Quality Control" (EOsgC 2005), 

}<~rom aforementioned results, it Is evident 
that the examined sea foods suffered from rel­
atively high Incidence and Jevels of both Aero· 
monas spp. and Yerslnla spp. especlalty A 

hydrophlla and Y. enterocoUtlca. TIlese re­
suits explaIned by lack of hygienic superyl· 
slon dur1ng handing and transformation of 
these sea foods. Moreo"ll-er, because the exam-
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lned se'd. foods were dIsplayed in frozen or 
chUllng state, the psychotropic character of 
the tested mJcroorgartlsms plays an Important 
role to elevate lts incidence and rount (Vish· 
nubhatla et aI. 2000} and (Abo . EL- AlIa 

2000). Fortunately. the obtained results 
showed that both A. hydrophila and Y. en­
terocolitica were sensitive to heat treat­
ment. Thls result can threw a light upon the 

suggested solu tions of food contamination 
prOblem With these mentioned microorgan­
lsms. 

CONCLUSION 
AND RECOMMENDATIONS 

1- Maintaining clean water supply and In" 
struments used In ice produetion for 
chUllng of sea foods. 

2- 1ransportauon. storage and displaying 
of sea foods should be under hygienic 
procedures, 

3- Continuous mOnItoring of the hygienic 
state of different sea foods Is highly rec­
ommended. 

4- Sea foods must be exposed to adequate 
temperature during its ripenlng to de­
struct the mIcroorganisms under the 
present investigation, 
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Table (1): Occurrence and intensity of AeromQnas organisms in surveyed 
_ seafood '."'PJe',{n* ~ 40 eacJiL.. 

Type of samPl1 Numbers and ~I l,og~rithmkTeVels-of Aeromonas -~1 
percentages of organisms (Log) in contaminated I 
Aerom~nas~ I samp~"es ~~ __ ~ ___ j 

, contaminated" Min. Max. f Mean± S.E, /. 
I samples I 

Shrim" ____ ~_L_~_28_~70'Yo)__ / 3.437 L_:62~ __ 444 ±~25J 
n· =- number of examined samples. 

Table (3): Effects of 3 heat treatmtmts on the mean logarithmic counts ±S.E. of 
Aeromonas hydrophifo in fish fillet (n == 10 for each treatment). 

126 

-----"----"- ---------------~--"---~ 
mean logarithmic levels of Aeromonas hydrophila 

(Iogl CFU) 
~~~ --~-----"---~~"--.-"- ~--"-~~~~~.-.-~ 

Initial population of After heaf.ing After heating at After beating at 

Aeromonas hydrophiJa 0130· 50 'C SO· 70 'C 70·90'C 

I for one min. for one min. for one min i 
~ 

~ _____ c 

J 7 loglg ~7091ol:lg 2.2691oglg O.Ologig 
~ . -_._-- ----- .-~--~ . 
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Table (4): Oceurrence and intensity of Yersinia organis.ms in surveyed seafood 
.ample •• (n* ~ 40 each) 

Table (5): Serotyping of Yersinia Spp. In the examined samples (n-=40 for each). 

ITyp •• f 
I samples 

'-
, Mullet 
f·---Y rOZen 
! til"pia fillet 
! Shrimp : 2Q 
rrotal (120 520lrain, 
, samples) J_1!OO %) 

15_ 3 t~,~2,-:---+ ""O""O,----i 
34 strains--- ~8·str~·in;--- 7 strains --·3·~trllins I' 

(65.38%), ' (15.38%), (13.46%) (5.77%) 

Table (6): Effects of 3 beat treatments on (he mean logarithmic counts *S.E. of 
Yersinia enterocolitica io fISh fillet (n = 10 for e8(h treatment). 

I Initi-' .-I---'cM~.a-n-;-lo-ga-r-:it-hm-ic-le"",-el,-ij"'y".-rs-:in-jC'.-.-n-te-rocoJitica (Iog/ CFU) 

population of After beating~, After he~(ing ~1 After heating at 70 -

Yersini4 at 30- 50 "C for 50- 70 ·C 90"C 

! enlerocoiiLica ooe mio. for one min. I for one min t-: IOg/! , " 4:4i4 I~g/g, i25510g/g~T-""-O:I) l.;gJg--~-i1 

127 
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