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ABSTRACT 

Olle IUlltared awl eighty o.Lfl.Sh samples went collededJrom dUferent /ocufi1I'es and 

fish markets at Sharkia governorate inc/ua{;d 120 J1<JshjislJ samples 15 oj each (II/a

pia ni/ottcu: Cuiarias lazera. SYllooontis sc/wlI; Hu.yms bayad: Schilbe It!ystlls; MUljl1 

cephalu<;; Carl); and Shrimp), and 4SJro7£H/"islt -"waples ill addition to 15 smo/wd)islt 

samples, 

Us/criu spedes coHEd be rCCQveti ... "tl Ji"Ollt 14 somples wit of 180 (7.78 %). inJi{!"sli 

fl...·,J. samples .3 mtl: c:f 120 (2.5 %); Ji'o~eH fish samples 70ul qJ 45 (15.56 %J and 

smoIR'fI.fish sampLes 4 out q{ 15 (26.67 i16l L HlOnOC1}fogcnes could be i.. .. o!ated Fom 

JreshJislt swnples (Culwtas !a.zcra ) 2 out of 120 (1.67 %), Jro:tcnflslt samples 5 011{ qf 
45 eX(llliined (1 L 11 %), and JmaUy Jmm :3 smQked ,fish samples oUl oJ 15 (20 %J- Tilt! 

counts (~r L. moltocytogencs isol(lted Jrom )"ish samples ranged from 1,}X1oZ 10 

2.2X1W. CPU!g The highest count recorded in slIlokc'dflsh sample was 2.2XJ 02, 

The eJrect oj heat (molling) on the survival q( L. monocytogr.!HCS declared. (ha[ the ur

gwtiSlll muld not be recoL'eredfrom 10 positive specimens cither treated by JrtJing or IJ!j 

dry heat, The public health importance oj L. IllQIlocytogenes In sea Jood...'i under Egyp

tian ('O! I(Wiott lOas studied:. 

INTRODUCTION 

25 

Listeria Illonocytngcfies is. a IacuHattve intracellular pathogen responsible fOl' s.evel"ul Hut 

breaks and mnncrOlJS sporadic caSt~S of food borne Listcriosis (Farber and Peterkin. 1991), 

L. monocytngencs has been reported as a ("al.lfiallvc ageat in sevcntl In('jdcnce of seafood 

bome Llslcn!')sls in diHercnt localities (P'rederiksen. 1991. Dillon and Patel. 1993; Susan. 

1997; 'I'himothe. et al .• 2002 and Hoffman et Ill .• 2003). 
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Tbere is an mer<-asing eVidence that Bah dnd seafood have been the cause of smaller out

breaks (Farber et at .• 2(00), Most ListeriaJ injhtlons. howt."<'Cr, occur sporadically In SwH:t.cr

land. 

L monocylogmtes has been Isolated fmIll several fC.1fiy to eat seA roods Indudlng Schllbc mys

ius, cooked shl1mp and crambmeat. Surlmi based s("dfood. hot and cold smoked Osh and 

smoked sqUi{L eel, and mussels (Jemml 1993; Fletcher, et at .• 1994; Fuchu8 and Nicolaides 

1994; Rawles. et al., 1995: Susan. 1997; Gonzalez Rodrlguez et al., 2002: and NeaItlatallah 

et aI., 2003). 

L, UlQllocylogenes Is dlfficult to be controlled In seulood and In foods In general. because U 

can grow at n:h1geruUon temperatures, survived in brIne solutions. and tolerate extremes In 

beat and PH (Ryser and Marth 1991; Sumner and Ross, 2002). Regardless of the SOtln.,e. lhe 

presence of L. rnnnQcytogenes In seafoods plimul'!iy as .1 result of post proeesslng eontumillo-Unll 

represents a \1ignificant problem. particularly JOT cooked ready to cut seafoods {Oh.. et al., 1992). 

fI WilS UIC intent of thiN study to accrtain the prevalence or L. mOl1ocytogenes in llsh nl dlOcf

cnt locaUtif's in Shark!a Governorate, and to dcknninc the eficcts of cooking (heat) on the I';.m .... J

val of the- ortzanism, 

MATERIALS AND METHODS 

Samples: 

A total o( one hundred and eighty fish speeimens 'w'Cre randomly purchased from different !Ish 

marke(.!:> at dif'fcrcnt localities at Sharkia Governorate, CoUceled samples were classified into; 

a- Fresh tlsh H20 specimens), 15 of each of the foHowing: 1l1apla nUotica: Calarius la1.cra, 

Synodontis schaU: Bagrus bayed; &hllbc mystus: Mugtl ccphalus: Neptunus pclagJcus 

(Curb): and PenaeusJaponfcus (ShrImp). 

b- Frozcn I'~j.sh (45 Spectmcus), 15 of each of the iollQwJng: SarulncUa tnaderensis: &nmbcr 

scombrns; and Sauros spp. 

c- Smukt~d Jt"h OS Specimens}, 

Qualitative detection of L. monoeytogenes: 

T\venty nve grams from eaeh sample (MUSCle) were blended with a sterne mUll1inex Iype 

blender equipped ",1th metallic Ilask with 225 mll.NM j. endchmcnt broth. Ulel) was incubated 

at 300(; fur 24 hrs, aftcr that 0.1 nd of the tnoclllatcd UVM1. was transfer to 10 1111 tM12 nnd 
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incubated at 300 (; for ao 1m; (lteClatn and f.-ee 1988). "nit: technique rt'runnnendt~d hy USDA 

FSlS. 1989 WdH adapted. 

A Ioopful fmm UVM2 was "trcakE'tl on a Pnkam <lgar plate and jncuooted at 30llC lor 24,48 

hrs. (Van Netten et al., 1989), and anothcl' loopful was Mrakcd also onto oxford ugur plate 

whleh was Ihen incubated at ~~5°C lor 24"48 ht"s. Suspected colonies (Grey-green or black wull a 

blaek halo and a slJnken center) were picked 01' and sln:aked onlo a LlypUease soya agar plait: 

supplemented with 0.6 yeast extn:l.(~t and the pink W,IS jllcubat('d at. 30°C fOl" 24 hrs. (ill obtain

Ing pure separate colonies, Pure colonict-. were iliCllbated Into 1 ubes of TSA-Yl£ wlJidl were incl!

butcd 350C for 24 hrs. then IdenUfled aecurdin!-! to Donnelly 1992, 

QUll.ntltative enumention of L, Inonocytogenes: 

25 g from samples were blcrtded well in ,1 sterile blender With 225 ml of 0.1 % S[l~rllt: peptone 

water solution then they were dUlited decimally :'5l1bs~~quent1y 0.1 ml of each dllll!lon waf; 

streaked onLo Palcam agar (Ven Netten, et al 1989) 'l1wn plates were incubated miermt('robJ

cally for 24 Ius. at 3QOC. Presumptive listeria col()!liCS W(TC conllrmcd and counted. 

The effect ofhent treatment on the viability of L. Ulonoeytogcne&! 

The pm;ilivt: fish samples were 5ubjcded lo eonJdm.; llsing dry heat treatments by \lsual Wily 

and frying llsill14 sulneient amounts of oil Hsing ~Icrile frying })<'In, After heal tt~atrncllt cal'll fish 

S<'lmt}les WilS Ir;msfcrrcd 10 sterile alumiul1m I"oil ami exmnincd for the presence of L IliIHHWy!O" 

g/!nes U{;('ording 10 USDA FSIS. 1989 iechniq1H? 

RESULTS and DISCUSSION 

Ush:rla spp. could be detected in 14 {7.78%) Oul of tHO examined sJK'f:imcns. L. lIIml{)(~yto

genes could be isolated from 10 (5.5G%} out of lBO examined specimens and the other 4 (2.2:l%) 

spcchne'\s emrkl be Identified: as L. jnnocnH, fot" L_ Ilw1lOeytogencs the hIghest i30Ia()(m raW 

prevalence waf; from smoked llsh 3 (20(;{Jj out of 15 ('xamincd speciHlens f(}IlUV/{:d by frozen 2 

(t3 .. 33%} ant of 15 examined Sardlnella madcrensil'J, i.lIiJ 2 (13,33%) out of l5 examined S:-nmli;; 

species. Ihcl1 2 03.33%) out of 15 examined Calnrias lazera, whllc the lowest onc wa~ in Scom

bel' scombnls one 16.67%) Ollt of 15, whllc lisWriae could not be Isolated fmm other Cn'sh water 

fis.h, Llslt:ria spp. are wIde spread 1n t11C cnvinmmeu! and have been isolnted fmm fres.h and ma" 

rine wutel" aml frum sedimenls Gonzalez- Rodriguez et al .• 2002. 
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Our results conftnned previous findings lhat L monocytogcncs OfX'lIrs wl.lel.\' ill lootl with 

high pn'lralcllcc in meat. fish and seafood product::.. The overall pn~vakHc(, oj 556 '» I ... i"OlHpara

ole to other studies (Jemml. 1993; Ben EmbaJck. 1994; Reinitz and Johnson, 1998), 

A IlIlmh('f of surveys have also shown that these organisms are frequently tmmd ill l\IW <lnd 

pru('cssC'd meat I1sh at the retaU level (Jinneman et al. 1999) un olhcl' hund Li~ltTml' muIr! ue 

detei'1cd from 8 of 12 lots of lrout fillets. iJut only one was (,()IlIUlIlinated with L. 1lI011ot'ytogellcs. 

As in dht'l" foods, fishery products more frequently contain L inl10cua tilan L, llIHllo(>yl(Jgel1e~. 

Since !Jot b species share ecological niches, so, the presence of L infloC'ua is consich'f('([ as all in

dication of possible contanunation with L monocytogenes {Jlnneman et al •• 1999). Tilt" I~ych

rolrophic nature of these bacteria ('QuId explain that they were only dde('led when slO1:aJ.!.t' pm

grl'ssed. 

Contan-,in3t1ou prevalence values for raw fish varied from 3.6% (sablelishl to 2H5'\;; IUS West 

Coast saLmon}, wilh an average uverall prevalence of 14.6% Hoffman et at. (2003). L mOIlOf'yto· 

genes could ht' detected in 40% of the inlestlnal contents of examIned Schllu(' 11I.V .... tus ill Assiut 

Kelnawy et at .. (1989). 

The prevalence of L. mOl1cytugcm's in cold smoked :;uhllou and f'onked fish pnxluds has Geen 

reportt"d jn range from 6·36% as high as 70% (Eklund et a1 .. 1995: Jorgensen and Huss, 

1998). ['o;eVf.rlheless, cold smoked nsh and other seafood are infr"''<lucntly associukd wl1h hurmm 

Listeriosis (Erle,.Ou et al •• 1997). 

It I;'; ueHevcct timt the problem of contamlnation Df smoked O!:ih is Df great pulliw Iwalth impor

tance. Cont<lmination of such products cannot be tolerated. \.l't'(:<\llS(' 1 hen" !~ a ¢,.e<tl pOh'niln! I~)f 

the palhog ... n to rlevelop at refrigerdUon temperatmes, this 1'(·pn':«"II(:.. an illt'n>asin~ health ha,,· 

m'd lot' the consumers who store such products for a iong time (Jemmi et a1.. 2002). In cHid 

smoked and matinaled fish there is potential for gruwth of the pathogen under sjmuj.!{· ('olldl-

[jOIl. 

Llstenae other than L. monoeytogenes were i$Ol«ted from three packages oul 01 54 j1at'l{ cold 

smoked salmon and trout obtained at retail level at SpanIsh Hsh ma,.lcet Gonzalez-Rodriguez et 

aI •• (2002). 

The contamination rate for hot and cold smoked flsll In SWitzerland. Norway. and Ci-mada is 

about 10% (Jllmml. 1993). L. monocytognes were recov(;roo from 3.4% of cold :-'lllnk!'(1 fit;.h 

(Fuchs and Nicolaides. 1994). 

The (",l(j<:rnal surfaces of frozen and fresh ftsb are the pnmary source of L mOllO('ytqt;t'u("s in 

cold smoked .!Ish proceSSing plants {Eklund. et al •• 1995]. Susan, 1997 repqrliJd ihat l'ilW Ilsh 
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'vcrc morc Ircqucntly {X}ntaminat.cd than lhc finished prodl1cts, confamlnnUon of ('old ~Inoked 

Ilsh ran OtTttr dllrlng or after prOl-~ssIJlg. while t;.'untilnHnation of hot smoked flsb Is p"'oiJably 

due to postpmce&s contamination. The public hcaHh importance of eontamtnation of flHlOkL"d 

fish 11;; the abilily of L. monocytogncs to grow during storage at certaIn refrlgcruUon tCIH()(:ralures 

under at-coblt: and vacuum-packaged cOlHliUons (Fuber and Peterkin. 1991; Jemm.! and 

Reusch. 1992), 

"nlC obtained results showed Uml L, monoeyl-ogenes counts in Calm"las taz(,nl, *lnllndla 

madcrcnsls. &ombcr scombrus, Saunts ~pp .. and suml{cd Ilsh ranged from] LO-220 CFU/J,;, illc 

highest count 220 CFU/g Was detected In a sample of smoked fish from the public health point 

ofviCW. a slalldard bas been suggcsted cn!'orctng the abHcnc:e nfL. monorytogencs In foods. 

There have been recent outbrea.ks (Vubcl' et al,. 2000) In Swtt:rerland introduced a qualltita

tlvc limit of 100 L lllonocytogenes.per gram. 

F'rom tlw rel->Ilits achieved in Table (3). It Is c'Iideul that L. monoeytogcncs could not be I'C("OV' 

ered (I-om bulh dry heated and fried. fish. 'nle lad Oml the organism failed to recovered from pr.p

viHusly posj(l\'(~ fit>h If4lmples may be tlllrlbtttcd to tlwrmal inacUvaUon of L .. monucytogenc.s 

when the It.'I!llWratucc greater than 68.9uC ill llH' ('elller of Ole products even in hcavny (,onlaml

n-akxI produ('l;.. (Z&-ilka et 81 .• 1990 and Kwintek and wojton 1993). 
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Table (1): Isolation rate of Listeria monocytogenes and other 
Listeriae from fresh water, frozen and smoked fish at 
Sharkia governorate . 

Type of examined' . ·No. of . i ! L. mono. Other 
examined: .emple:/n i Ii.tera. sample 

: No, • No. % No. % 
1 Fresh ,flSb , , , , 

I.~~ I 6.67 0 I L67 
2· ( . ,Iazera I .33 Ijj 6 

• :l.~';-schal ii 
T4-

, 
0 : , , 

rs::- , bayed if 
6: . . , 

, 

0 0 0 0 0 
, 

(carhi 15 0 , 

8: 
15 0 0 0 0 iO 0 

Total off""'h fish 120 3 ··········2.5 :2 1.67 I .... 0.83: 
I iis .. , 

1. j~' 12 ~ "Ii:3) () 0 
i"2- , 12 l~ 6.67 1 \ 6.67 
.3· ........ "DD 13 13.33 37 
I Total of dish , lUI 14 ....... I ! ,h 

fslr 
20.00 .57 

~ 14 : 1 10 5.56 14 ·····2.22 

L,mono= Listena monocytogencs. 

; , ;, 
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Table (2): Total viable counts of positive isolates of Listeria 
IIIOIlOCytO ens, 

~~ ~~ 

i 
Examined positive No. of positive Mean of Total viable 

samples samples counts 

Call1rias lazera 2 
Ll x I~ 
J.2x 102 

--~~-~.~ 

2 x IOL 
Sardinella maderensis 2 

1.8 x 102 
t--~------ .~--'.~--~----

1:4~IT Scomber scombrus I 
~. ----;T---~ 

SaufUs spp 

---~-1 
1.6 x 10 
1.2 x 102 

I---.~~-~~~~ -~~- -~-~-v:---

1.4 x 10 
Smoked 1.8 x 102 

, 

2.2 x 102 

Table (3): Effect of heat treatment on the viability 
1 

of Listeria 
fh mOl1ocytogens In I oSltIve IS samp'es. 

Heat I No. of Examined Total viable After heat treatment 
treatment , p01iitive samples COllnts range +ve No. Redllction 0/0 

Dry healed 5 I 1.2-2.2XI02 0 100% -- --
Fried I 5 1.I-2X102 0 100% 

31 
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