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ABSTRACT

A total of 100 samples of both fermented salted (feseakh) and smoked
(herring) fish (50 of each) were collected from different shops and markets in
Zagazig city, Egypt for examining the incidence and levels of Listeria
monocytogenes, and studying its control by heating and some organic acds. The
obtained results revealed that the incidences of Listeria monocytogenes in the
fermented saited and smoked fish were 8% and 4% respectively. On the other
hand, the mean bacterial count per gm. in the positive fermented salted and
smoked fish samples were 6.2 X 10% £1.6 X107 and 2.3 X107 £1.1 X10? CFU/ gm.
respectively.

Regarding the fithess of the examined salted and smoked fish for the
human consumption, alf the positive fish for Listeria monocytogenes were unfit for
the human consumption according to the Egyptian standard.

The abtained resuits revealed a significant reduction of the mean count of
Listeria monocytogenes in the examined fermented saited fish flesh after exposure
to acetic acid 5% for 2 minutes compared with those before treatment.
Furthermore, the treatments with acetic acid 5% for 5 minutes and factic acid 5%
for 2 and 5 minutes recorded significant lower bacterial counts compared with
those with acetic acid 5% for 2 minutes only. On the other hand, our findings
showed a significaiit reduction of the mean count of Listeria monocytogenes after
exposure to 55 °C for 30 minutes compared with those before heat treatment. On
the other hand, the mean counts of Listeria monocytogenes were significantly
decreased after exposure to both 55°C for 60 minutes and 70 °C for 30 minutes
compared with those with the first heat treatment (55 °C for 30 minutes).
Moreover, the mentioned microorganism could not be detected after heat
treatment at 70 °C for 60 minutes. The suitable recommendations were suggested
upon the results of the present study.

- INTRODUCTION

The gram positive bacterium Listeria monocytogenes is recognized as a food born
pathogen with significance for the food consumers (Faber and-Peterkin, 1991). Listeria
monocytogenies nowadays is a major concern to the food manufactures worldwide due to
the high mortality rate of listeriosis in susceptible populations and the resistance of the
pathogen to the number of food preservation practices. This microorganism had the ability
to grow at refrigerator temperature (Walker et al., al., 1990} and on dry surfacés {(Wong,
1998), Therefore, control of this bacterium is a signiﬁcant challenge for the food
manufacture. The frequent occurrence of Listeria monocytogenes in different foods may
pose a potential risk for consumers, particulary for immuno - compromised peoples. In
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human, the illness may range from mild flu like sickness to sever manifestation. The sever
forms of human listeriosis are presented as meningo encephalitis followed by septic
infections and occasionally isolated organ involvement (Mahmood et al., 2003). Groups at
highest risk are pregnant women, neonates, adults with underlying diseases (cancer,
AIDS, diabetes, hepatitis, transplant recipients), the elderly (> 65 years) and other
immuno - compromised peoples (Mahmood et al., 2003). Death occur at a rate as high as
30% in persons at high risk as exhibited above (Demetrios et al., 1996).

In Egypt, the consumption of saited and smoked fish distributed widely since long
time. The more common salted fish in Egypt is the feseakh which manufactured by salting
and fermenting the mullet fish since several thousand years. Meanwhile, the smoked fish
usually prepared by smoking of the herring fish. Improper salting or smoking of these fish
leads to unlimited contamination by pathogenic bacteria. Moreover, unhygienic handling
and / or storage causes the same bacterial contamination. Generally; although the
governmental efforts, the fermented salted and smoked fish manufactures sometimes
suffered from hygienic problems rather than the most food manufacture activities.
Because of the major concern of Listeria monocytogenes on the public heaith as
mentioned above, the aim of the present investigation is to determine the prevalence and
levels of Listeria monocytogenes in fermented salted fish (feseakh) and smoked fish
(herring) and study its control by some organic acids and heat treatment.

MATERIAL AND METHODS

Collection of samples

A total of 100 samples of both fermented salted Mygif capito (feseakh) and smoked
Clupea harengus {herring) fish {50 of each) were collected from different shops and
markets in Zagazig city for examining the presence of Literia monocytogenes. Each sample
was wrapped separately and aseptically in sterile polyethylene bag, then identified and
. transferred as quickly as possible to the laboratory.

Bacterial analysis
a- Isolation

Twenty-five grams of each sample were homogenized with Listeria enrichment
broth in sterile moulinex type blender equipped with metaliic flask for 1 min. and

incubation at 37°C for 48 hrs. After incubation one loopful was subcultured on Listeria
selective medlum (Palcom agar) (Van Netten et ai., 1989).
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b- Enumeration

Counting of L. monocytogenes was achieved by direct planting of decimal dilutions
of prepared samples (A.P.H.A., 1992), on to plates of paicam agar. The plates were
incubated at 37°C for 24 hr. and typical colonies presumed to be L. monocytogenes were
counted,

¢- Identification:

Colonies suspected to be L. monctogenes were identified (Konman,et al., 1996 and
Quin et al.,, 2002) and characterized by Gram stain {Margolies, et al.,2000), tumbling
motility, V.P., catalase, oxidase, haemolysis on horse blood agar and CAMP test, for
further confirmation of L. monocytogenes, the isolates were incculated into 10% aquas
stock solution of Mannitol, L. Rhamnose and D. xylose and described {Collee and Miles,
1989).

Preparation of bacterium inoculum

A strain of L. monocytogenes isolated from the examined fish from our study was
used. L. monocytogenes strain was subcultured at least twice by loop inoculation of 10-mi
volumes of trypticase soy broth, which was incubated at 30°C for 18hr to achieve viable
cell population of 10" cfu/mi. An inoculum of L. monocytogenes was prepared by diluting
1.2 m! of the suspension with 1200 mi sterile 0.1 (w/v) peptone water to yield 107 cuf/gm
(Goncalves et al., 2005). .

Sample inoculation

Eighty negative samples of [ monocytogenes resulted from the examined fish
samples (40 from each fermented salted and smoked fish) were grounded. Each ground
sample was mixed with L. monocytogenes at a ratio of 1 ml of culture per 100 gm of fish
meat sample. The inoculation level for L. monocytogenes was about 107 CFU/gm.
Inoculated fish flesh samples were kept at 4°C for 30 min to allow bacterial cells
attachment to flesh (Murphy et al, 2004).

Treatment 1

Forty of the inoculated salted fish samples were dipped in acetic acid 5% and ladtic
acids 5% for 2 and 5 min. (10 samples for each time in each acid). Then all samples were
tested microbiologically for estimation the count of L monocgtogenes after organic acid
treatment (Goncaives et al., 2005).
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Treatment 2

. . Forty of the inoculated smoked fish samples were treated- by submersion in
timﬁnostaﬁ;ally controfled water bath at 55°C and 70°C for 30 and 60 min (10 samples for
.each time in each temperature). Samples were removed from heated water bath, cocled
immediately in an ice water bath. All samples were tested microbiclogically for obtaining

the count of L. monocytogenes after heat treatiment for 30 and 60 minutes (Dorsa et al.,
1992).

Statistical analysis .

Statistical analysis of data was conducted using "Statistic for animal and veterinary
. science (Petric and Watson 1999).
RESULTS AND DISCUSSION

Table 1. The incidence and bacterial (CFU count per gm.) of Listeria monocytogenesin the
examined fermented salted and smoked fishes.

Type of Sample The incidence of positive Bacterial count CFU per gm.
sampl&s No. sgmples Max. Min. Mean
N *
L No. % +5.E.
Saited fish | 50 4 8 10 X1 22X 6.2 X10°
' 17 1.6 X107
Smoked {50 2 4 3.5 1.2X10° T 2.3X10
fish - X10° +1.1 X102

*: In the r.n-ean :ES.E. calculation, only the positive samples were estimated.

Table 2. The effect of organic adds treatment on the mean count £5.E. {cfuf gm.) of the

inoculated Listeria monocytogenes in fermented salted fish {feseakh) flesh (n = 10 for
each treatment).

Count Before treatment Acetic acid 5% Lactic acid 5%

After 2 minutes | After 5 minutes | After 2 minutes j After 5 minutes
17 @ 1.2 x 10° 2.5x%x 107 1.5x16° 1x 107

+5.8 x 10*® | 8.4 x 1619 +5.9 x 10%® + 2.8 x 10¢%

N.B.: Different letters within the same category {before treatment and after treatments by acetic and lactic acid
for 2 and 5 minutes) mean significant variations between the values of Listeria rmonocytogenes count (Ps 0.01),

Tablé 3. The effect of heat treatment on the mean count %S.E. (cfuf gm.) of the
inoculated Listeria monocytogenes in smoked fish flesh (n = 10 for each treatment).

Count Before treatment At 55 ¢C AL 70 °C
After 30 minutes | After 60 minutes | After 30 minutes | After 60 minutes
107® 3.4x10° 8.4 x 10° 3.6%x10° Not detected
16,9 % 10° ® + 3.2 x 1039 £ 7x10° ,

N.B.: Different letters within the same category (before treatment and at 50 and 70 °C for 30 and 60 minutes)
mean sighificant variations between the values of Listeria monocytogenes court (P< 0.01).
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The obtained resuits showed (Table 1) that the incidences of Listeria
monocytogenes in the salted and smoked fish were 4 (8%) and 2 (4%) respectively
These incidences were nearly similar with those obtained by Soultos et al., (2007) which
estimated 3% of positive samples for Listeria monocytogenes in the examined Bogue
{Boops boops) fish samples in Greece. Also, El Daly et al., (2008) recorded 5% of positive
salted fish samples (feéeakh) for L. monocytogenes in Egypt, while; they were not detect
the tested microorganism in the smoked fish (Herring). Meanwhile, Hala and Haia (2006)
recorded higher incidences of Listeria monocytogenes (9.3%) than our findings in some
iocal ﬁsh types in Egypt. Furthermore, Johansson et al., (1999), Yucel and Baid {2010)
and Chen et al., (2010) detected higher incidences of {isteria monocytogenes than our
findings in smoked (17%) and salted fish (50%) in Finland, marine water fish in Turkey
(10.4%) and in catfish filiet in UL.S.A. (21.6%} respectively. On the other hand, the mean
bacterial count per gm. in the positive fermented salted and smoked fish samples were 6.2
X 10% £1.6 X107 and 2.3 X10? £1.1 X10° respectively. The obtained results were higher
than those estimated by Uyttendaele et al., (2009) which detected Listeria monocytogenes
counts lower than 100 CFU in smoked fish in Belgium. On contrast, Johansson et al.,
{1999) detected higher ievels of the tested microorganism than those in the present study;
they estimated 1.37 X10% (CFU/gm.) as maximum level of Listeria monocytogenes per gm.
in the examined smoked and saited fish in Finland.

Regarding the fitness of the examined fermented salted and smoked fish for the
human consumption, alf the positive fish samples for Listeria monocytogenes were unfit
for the human consumption according to the Egyptian Standard (EOSQC, 2005), which
mentioned that the consumed fish must be free from £. monocytogenes.

The resuits illustrated in Table 2 revealed significant reduction of the mean
count of Listerla monocytogenes in the examined fermented salted fish meat after
exposure to acetic acid 5% for 2. minutes compared with those before treatment.
Furthermore, the treatment with acetic add. 5% for 5 minutes and lactic acid 5% for 2 and
5 minutes recorded significant iower mean bacterial count compared with those with acetic
acid 5% for 2 minutes only. These results agreed with those obtained in another studies
which examined the effects of acetic and / or lactic acids on the Listeria monocytogenes
count (Hala and Hala, 2006 and Akbas and Olmez, 2007). Moreover the previous study in
t.S.A. recorded that the acetic add in concentrations 1-3% was potent as antilisterial and
causes no adverse effect on the sensory properties of the meat (Doyle 1999). Although L.
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ménocytogenes is knot remarkébly acid toleranice and can not grow at pH below 4.54.6,
however; due to a phenomenon called stress hérdening, i.e. increase tolerance after
adaptation to stressful environment, the organism may bécome highiy resistant to even
extremely acidic condition (Koutsoumanis et al,, 2003). '

' Concerning the effects of heat treatment on the Listeria monocytogenes count,
Table 3 showed a significant reduction of the mean count of this microorgénism after
exposure to 55 oC for 30 minutes compared with those before heat treatment, On the
other hand, the mean counts of L. monocytogenes were significantly decreased after
exposure to both 55°C for 60 minutes and 70 °C for 30 minutes compared with those the
first heat treatment (55 °C for 30 minutes). Moreover, L. monocytogenes could not be
detected after heat treatment at 70 °C for 60 minutes. Similar results of the thermai
reduction of Listeria monocytogenes in the fish meat were previously recoded in Egypt by
Hala and Hala (2006).

From aforementioned results we could be concluded that the L. monocyfogenes
microorganism recorded low incidences in both fermented salted and smoked fish in the
present study. Meanwhile, because the serious hazardous effects of the tested
microorganism on the public health, hygienic control of fermented salted and smoked fish
manufactures must be followed, the monitoring of fermented salted and smoked fish in
the markets must be continue. Moreover, using of organic acids and heat treatment to
avoid or reduce the probability of L. monocytogenes infection in the fermented salted and
smoked fish is recommended.
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