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ABSTRACT

One hundred and eighty of fish samples were collected from different localities ane
Jish marlcets at Sharkia governorate included 120 fresh fish samples 15 of each (Tila-
piu nilotica: Calarias lazera, Synodontis schall; DBayrus bayad; Schilbe nystus, Mugil

cephalus: Carhy; and Shrimp), and 45 frozen fish sumples in addition to 15 smoked fish
samples.

Listeria species could be recovered Jrom 14 samples out of 180 (7.78 %), in fresh
Jish samples 3 out of 120 (2.5 %); frozen fish sammples 7 out of 45 (15.566 %) and
smoked fish samples 4 out of 15 (26.67 %). L. monocytogenes could be isolated from
fresh fish sainples (Calarias luzera ) 2 out of 120 (1.67 %), frozen fish samples 5 oul of
45 exantined (11.11 9%}, and finally from 3 stnoked fish samples aut of 15 (20 %). The
counts of L. monocytogenes isolated from fish samples ranged from 1.1X102 (o

2.2X10%. CFU/g The highest count recorded in smoked fish sumple was 2.2X10%,

The effect of heat (cooking) on the survival of L. monocytogenes declared that the or-
ganisui could not be recovered from 10 positive specimens either treated by frying or by

dry heat. The public health importance of L. munocytogenes in sea foods under Egyp-
tian condition was studied.

INTRODUCTION

Listeria monocytogenes js a facultative iifracellular pathogen responsible lor several out

breaks and numcrous sporadie cases of food borne Listeriosis (Fasber and Peterkin, 1991).

L. monocylogenes has been reported as a causalive agent in several incidence of scafood
borne Listeriosis in dillercnt localilies (Frederiksen, 1891, Dillon and Patel, 1993; Susan,
1997; Thimothe, et al., 2002 and Hoffman et al., 2003).
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There is an increasing evidence that fish and scalood have been the cause of smaller oul-
breaks (Farber et al.,, 2000). Most Listerial infectlons, however, occur sporadically in Swiizer-

land.

L. mmonovyvlogenes has been isolated {rom several ready to eat scafoods Including Schilbe mys-
{us, cvvked shrdmp and crambmeat. Surhini based seafood, hot and cold smoked fish and
smoked squl. eel, and mussels (FJemmil 1993; Fletcher, et al., 1994; Fuchus and Nicolaides
1994; Rawles, ct al., 1095: Susan, 1997; Gonzalez Rodriguez et al., 2002;: and Neamatallah
et al., 2003).

L. monocviogenes is dilllcult io be controlled in sealood and (n foods in general, because N
ean grow ut relrigeratdon temperatures, survived in brine solutions, and tolerate extremes in
beat and PH (Ryser and Marth 1891; Sumner and Ross, 2002). Regardless of the source. the
presence of .. monocytogences {n seafoods primarily as a result of post processing contamination

represents 4 significant problem, partleularly for cooked ready to cat sealovds (Oh, et al., 1892).

It was {he inlent of this study to acertain the prevalence of L. monocylogenes in fish al difler-
ent localities in Sharkia Governorate, and to determine the ellects of cooking (heat) on the sunvi-

val ol the organisim.

MATERIALS AND METHODS

Samples:

A total ol ane hundred and eighty fish speeimens were randomly purchased from diflerent lish

markels at differcnt localities at Sharkia Governocale. Collecled samples were classified inlo:

a- Fresh fish (120 specimens), 15 of each of the following: Tllapia nilotica; Calarias lazcra,
Synodontis schall; Bagrus bayed; Schilbe mystus: Mugll ecphalus: Neptunus pelagicus

(Carb): and Penaeus japonicus (Shrimp).

b- Frozen Fish (45 Spectmeus). 15 of cach of the (vllowing: Sardinclla maderensis: Scomber

scombras; and Saurus spp.

¢- Smoked fish (15 Speelinens).

Qualitative detection of L. monocytogenes:

Twenty (ive grams from each sample (Muscle) were blended with a sterfle moulinex type
blender equipped with metallic Hask with 225 ml UVM|, eariclunent Lroth, then was incobated
at 30°C for 24 hrs, alter tbat 0.1 ml of the {noeulated UVM,, was transfer to 10 ml UVM, arxi
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tacubated al 309C for 30 hs. (MeClain and Lee 1988) The icchnigue reconunended by USDA
FSIS, 1989 was adapted.

A loopful (romn UVMg was streaked on a Patcam dgav plate and incubated at 30°C for 24-48
hrs. (Van Netten et al., 1989), and another Jooplul was straked also anio oxford agar plate
which was then Incubated at 35¢C [or 24-48 hrs. Suspected colonies (Grey-green or black wilh a
Dlack halo and a sunken center) were piclkied up and sircaked onto a trypticasc sova agar plale
supplemented with 0.6 yeast extract and the plate was incubated at 309C (or 24 hrs. (il obtaiu-
ing purce separale colonies. Pare colonics were incubaled into tubes of TSA-YE which were incu-

bated 35°C for 24 hrs. then Identifled according to Donnelly 1992,

guantitative enumeration of L. monocytogenes:

25 g from samples were blended well In a sterile blender with 225 ml of 0.1% sterlle peptone
watcr solution then ey were diluted decimally subsequenily 0.1 ml of each dihition was
strcaked onto Palcam agar (Ven Netten, et al 1989). Then plates were incubated microacrobi-

cally for 24 hrs. at 30°C. Presumptive lsleria colonies were confirmed and connted.

The cffect of heat treatment on the viability of L. monocytogenes:

The posilive [ish samples were subjected Lo cooking using dry heat trealments by nsual way
and frying using suflicient amounts of dil using sterile frying pan. After heat treatment cacl ish
samples was transferred (o sterdle aluniinum loil and exanined [or the presence ol L. tmonoeylo-

genes according (o USDA FSIS, 1989 lechnique.

RESULTS and DISCUSSION

Listerla spp. could be dctected i 14 (7.78%) oul ol 180 examined spccimens. L. nionocylo-
gencs couldd be isolated from 10 (5.56%) out of 180 cxamincd spectmens and e other 4 (2.22%)
specinens could be identiffed as L. innocua, for L. monocytogencs the highest isolation rite
prevalence was from smoked fish 3 (209%) otit of 15 examined specithens followed Ly lrozen 2
(13.33%) ant of 15 examincd Sardinella nadcrensis, and 2 (13.33%) out of 15 examined Saurns
speeies, then 2 (13.33%) out of 15 examined Calarias lazera, while the lowest onc was in Scom-
ber sconibriis one (6.67%) out of 15, while lisleriac could not be 1solated from other l[resh waler
fish. Listeria spp. arc wide spread [n the enviromment and have been isolated from fresh and ma-

rine water and {ron1 scdiments Gonzalez- Rodriguez et al.. 2002
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Our results confinned previous (indings that L. monocytlogenes occurs widely ine Tood with
high prevalence in meat. fish and scafood products. The overall prevalence ol 5.56 % is compara-
ble to other sinudies (Jemmi, 1993; Ben Embarek, 1994; Helnitz and Johnson, 1998).

A number ol surveys have also shown that these organisins are [requently lound in raw and
proccssed meat fish at the retall level (Jinneman et al. 1989) on other hand Listeriae could be
detected from 8 of 12 lots of (raut lillets, but only one was conlaminaled wilh L. monocvtogenes.
As in other foods, fishery products more [requently contain L. innocua than L. monocviogenes.
Since bolh species share ccological niches, so, the presence of L. innacua is considered as an in-
dication ol possible contamination with L. monocylogencs {Jinneman et al., 1999). The Psych-
rotrophic nature of these bacteria could explain that they were only detecled when storage pro-

gressed.

Contaminatlon prevalence values for raw fish varied from 3.6% (sablelish) 1o 29.5% [US Wesl
Coast salmon), with an average overall prevalence of 14.6% Hoffman et al. (2003). .. monoeyto-
genes could be detected in 40% of the intestinal contents ol examined Schilbe mystus in Assiut

Hefnawy et al,, (1989).

The prevalence of Lo moncytogences in eold smolked sahmon and cooked lish products has been
reported in range (rom 6-36% as high as 70% (Eklund et al,, 1995; Jorgensen and Huss,
1898). Nevertlieless, cold smoked llsh and other seafood are inlrequently assoctated with human
Listerlosis (Ericsson et al., 1997).

It is believed that the problem of contamination of smoked [(ish is of greal public health impor-
tance. Contamination of such products cannot be toleraled, because there is a greal potential lor
the pathogen to develop at relrigeration temperatures, thls represcerls an inereasing health haz-
ard for the consumers who store such products for a long time (Jemmi et al., 2002). [u cold
smoked and marinated fish there is potential for growth of the pathogen vnder storage condi-

tion.

Listeriae other than L. monoeytogenes were isolated (rom three packages oul ol 54 pack cold
smoked salmon and trout obtained at retall level at Spanish lish market Gonzalez-Rodriguez et
al., (2002).

The contamination rate for hot and cold smoked flsh in Switzerland, Noaway, and Canada is
about 10% (Jammi, 1993). L. monocytognes were recovered from 3.4% ol cold smoked fish
(Fuchs and Nicolaides, 1994).

The external surfaces of frozen and fresh fish are the primary source of L. monocyvtogenes in

cold smoked lish processing plants (Eklund, et al., 1995). Susan, 1997 reporied thal raw lish
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were more frequently contaminated (han the bnished products, contaminatlon of cold smoked
fish can occur diiring or afler processing, while contaminatjon of hot smoked lish I« probably
due to posiprocess contamination. The public licaltli fimportance of contamination of smoked
fish is the abilily of L. monocytognes to grow during slorage at cerfaln relrlgcration temperatures
under acrobic and vacuuni-packaged conditions (Farber and Peterkin, 1991; Jemmi and
Keuach, 1992).

The obtained results showed that L. monocylogenes counts In Calarias lazera, sardinella
madcrensis. Scomber scombrus, Saurus spp.. and smoked fish ranged from 110-220 CFU/ . e
highest count 220 CFU/g was detccted In a sample of smoked fish from the public health polnt
ol vicw, a slandard has becn suggested cnforcing the abscnce of L. monocytogencs in [oodls.

Therc have been reeent outbreaks (Fasher et al., 2000) in Switzerland Introduced a quantita-
tive limit of 100 L. monocytogenes.per grani.

IFrom Whe results achieved tn Table (3). (b Is cvident (hat L. monaeytagencs could not be vecov-
ered (rom boil dry heated and {ried flsh. The fact that the organism fatled to rccovered from pre-
viously posilive fish samples may be altributed to thermal inactivation of L. monocytogencs
when the temperature greater than 68.9¢9C in the center of the products even in licavily contani-
nated producis (Zailka et al,, 1990 and Kwiatek 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.

.+ No. of

Type of examined ‘ Positive - | L. mono. cher
sample examined | semples listerae
Samples | No. % | No. % | No. Yo
Fresh water fish
1- Tilapia nilotica 15 1 6.67 |0 0 |1 6.67
2- Calanas lazera 15 2 133312 1333 |0 0
3- Synodontis schal 15 0 0 0 0 [0 0
4- Schilbe mystus 15 0 0 |0 0|0 0
5- Bagrus bayed 15 0 0 _|o 0 1]0 0
6- Mugil cephalus 15 0 0 0 010 0
7-Neptunus pelagicus
 carb) 15 0 0 |0 0|0 0o
8- A Penaeus Japoncus 1 0 0 0 o |o 0
(shrimp)
Total of fresh fish 120 3 2.5 [2 1.67 0.83
Frozen fish |
1- Sardinella maderensis 15 2 13332 1333 ]0 0
2- Scomber scombrus 15 2 13.33 | 1 6.67 | 1 6.67
3- Saurus spp 15 3 2000 (2 1333 (1 6.67
Total of frozen fish 45 7 15565 11.11 |2 4.44
Smoked fish 15 4 26.67 |3 20.00 |1 6.67
Total 180 14 7.78 [10 5.56 |4 2.22
L.mono= Listeria manocytogenes.
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Table (2): Total viable counts of positive isolates of Listeria
monocyrogens.

Lxamined positive

No. of positive Mean of Total viab]e

Table (3): Effect of heat treatment on the viability of Listeria
monocytogens in positive fish samples.

No. of Examined Toal viable

.0n After heat treatment
positive samples counts range

+ve No. Reduction %

e _}

1.2-2.2X102 100 %
1.!2102
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