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ABSTRACT

Aims: one of the most important foodborne microorganisms is the Gram’s positive environmental
wide spread Listeria spp. As the Listeria may be considered a public health concern so there is in
needing to rapid, precise and reliable diagnosis of the organism in consumed food. The present
study aimed to survey the presence of Listeria spp. among two popular consuming Egyptian white
soft cheese using advanced biochemical, antibiotic susceptibility and molecular techniques.
Methodology: Listeria spp. was investigated in 155 samples of two white soft cheeses (70 kareish
cheese and 85 Damietta cheese) collected from street vendors and retail markets in Giza. The
existence of Listeria spp. was tested through cultural and the identification was confirmed
biochemically by Vitek2 compact system as well as molecular identification via diplex real time
PCR using species specific primers.

Results: The results of the study revealed the isolation of two Listeria spp. in a total number of 22
from155 samples (14.19%); 14 isolate out of 70 (20%) Kareish cheese while 8 isolates out of 85
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(9.4%) Damietta cheese's samples. The 22 Listeria spp. isolates were differentiated into L. innocua
15 (68.18%), and L. monocytogenes 7 (31.81%) also their antimicrobial susceptibility was declared
using advanced Vitek-2 compact system. The two Listeria spp. isolates were definitely confirmed
by using diplex DNA hybridization real PCR technique.

Conclusion: Soft raw milk based cheese is a popular food in Egypt and looked on as a risk for
foodborne bacteria contamination. The data of this study pointed out that there is a potential risk of
infection with Listeria, especially the public health concern L. monocytogenes. The current study
presented Vitek-2 compact system as advanced technique for not only for identification and
differentiation of Listeria strains but also for their antimicrobial susceptibility. Furthermore the using
of diplex real PCR technique gives a chance for quick and precise identification.

Keywords: Damietta cheese; Kareish cheese; Listeria; real time PCR; Vitek?2.

1. INTRODUCTION

Listeria spp. is one of the most significant
foodborne bacteria which causes listeriosis; a
serious disease in human especially in children,
pregnant women and immune-compromised
individuals [1].

Listeria infection is either sporadic or in form of
outbreaks and primarily occurs as a result of
occasional contamination then consumption of
ready-to- eat, raw and non- heated food products
[2]. Soft white cheeses are widely consumed by
Egyptian people due to their high protein content,
low price and palatability however, the cross-
contamination of such foods with pathogenic
microorganisms could occur easily due to human
handling and lack of heat processing [3].

Karish cheese as well as Damietta cheese is one
of the most popular local types of fresh soft
cheese in Egypt. Karish cheese is an ancient
cheese affiliated to pharaonic age, traditionally
made from defatted (skim) cow or buffalo's milk
or a mixture of both. Otherwise, Domiati cheese
or Damietta cheese (Gebnah Domiati) is another
popular soft white cheese; pickling and salting at
the first step in its manufacture give its distinctive
flavor [4].

These traditional processes confer many
opportunities  for  microbial  contamination.
Generally, those cheeses made from raw milk
often of poor bacteriological quality and produced
under unsatisfactory circumstances. Also, this
product is sold exposed without a container, thus
the risk of contamination is very high. Therefore,
it can be regarded as a convenient medium for
the growth of various types of microorganisms

(3]

However, there are few published data
concerning the prevalence of Listeria spp. in
Egyptian food. Therefore, the current study was
performed to investigate the existence and
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distribution of Listeria spp. in widely consumed
Egyptian white soft cheeses (kareish cheese and
Damietta cheese) via advanced, rapid and
precise tools.

2. MATERIALS AND METHODS

2.1 Sampling

A total of 155 samples (70 from street vendors'
kareish cheese while 85 Damietta cheese
samples collected from street vendors and retail
markets in Giza rural places, during 2019. All
samples were aseptically gathered and
transmitted into individual sterile bags or flasks
then transported to the laboratory in insulated
cold packs within ice box and were analyzed.

2.1.1 Preparation of samples

Twenty five grams of each soft cheese was
homogenized in a blender as required for
through mixing enrichment steps; aseptically
added to 225 ml of 0.1% bacteriological peptone
and mixed well, and incubated at 30°C for 24 h.

2.2 Isolation and Identification of Listeria
Spp

The samples were tested for the presence of
Listeria spp. using selective media “Listeria
enrichment broth” (Himedia) supplemented with

Listeria  selective enrichment supplement
(Nalidixic acid, cyclohexemide, Acriflavine
hydrochloride) (Himedia), followed protocol

guided by Markey et al., [6]. A loopful of the
incubated broth was streaked onto Oxford agar
and PALCAM agar (Oxoid) plates and incubated
at 30°C for 48h.

Grey-green colonies surrounded by black zones
of esculin hydrolysis were presumed to be
Listeria. Presumptive Listeria colonies were
picked from selective agar plate then purified
using tryptone soya agar (Himedia) and divided



to two groups. The first group subjected to
conventional biochemical identification; Non-
spore forming, Gram positive coccobacilli
isolates were tested for catalase and umbrella
growth in motility test medium at 25°C. Isolates
positive for these tests were further examined for
hemolysin production using Blood agar base
(Sigma- Aldrich) supplemented with 5% sheep
blood.

2.3 Advanced Method for Biochemical
Identification and Antimicrobial
Sensitivity

The second group of purified cultures was
exposed for identification and differentiation
using the Vitek2 compact systems according to
the manufacture instruction. Each isolate was
aseptically transmitted to 3.0 ml sterile saline into
a polystyrene test tube. The homogenous
organism suspension was prepared with a
density equivalent to a McFarland 0.50 -0.63
using DensiChek. The suspension tube for each
isolate as well as a specific Gram positive
identification or an antimicrobial susceptibility
card was placed in the cassette. The cassette
was loaded into the instrument, sealed and
incubated. During the incubation period the cards
were read every 15 min. Vitek2 compact system
software reported the data automatically
according to Biomerieux user guide [7].

2.4 Advanced Identification of Listeria
Species Using Diplex Real-Time PCR
Assay

The isolates were grown for 24 h on solid culture
media under the appropriate environment and
condition. Crude genomic DNA extract
(approximately 5—20 ug mil-1) was obtained in
15-20 min from a single colony using reagent
(Sigma-Aldrich, USA) according to the
manufacturer’s instructions. Each batch of DNA
preparation included a non-template control
made of the reagent and water. Sequences of
the species-specific target genes [8], (Table 1)
obtained from GenBank
(http://www.ncbi.nim.nih.gov/GenBank; accessed
March, 2012) were aligned using StepOne™
software version 2.2.2 (Life Technologies,
Thermo Fischer, USA). The oligonucleotides
were supplied by (Edificio-Quérum3, Spain).
Each diplex was performed in 25 pl total volume,
which included 5 pl of DNA extract, 1X Taq
MTplexdtec-RT-gPCR  (2X), universal PCR
Master Mix (Edificio-Quérum3, Spain), 0.4 umol
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I-1 of each primer and 0.1 pmol |-1 of each
probe. Forty reaction cycles were performed in
45 min. PCR products were detected by
monitoring the elevation in fluorescence of the
reporter dye at each PCR cycle. Applied
Biosystem software plots the normalized reporter
signal determining the threshold cycle (Ct)
value.

3. RESULTS AND DISCUSSION

Genus Listeria constitutes different species that
present everywhere in nature so that easily enter
the food chain causing thousands cases of
foodborne illness annually. The pathogen can
overcome numerous stressful conditions in food
environments; refrigeration temperature, at pH
values of 5 and above, in high salt concentration
(up to 10%) and are relative resistance to
freezing and drying [9].

Our investigation discussed the existence of
Listeria spp. which was surveyed in 155 soft
cheese samples. Listeria spp. were isolated from
22 (14.19%); 14 out of 70 (20%) Kareish cheese
while 8 out of 85 (9.4%) Damietta cheese'
samples.

The higher isolation of the organism from kareish
cheese than Damietta cheese samples may be
attributed to the street vendors sample origin.

There were two Listeria species isolated and
confirmed biochemically by conventional and
advanced Vitek-2 methods; L. innocua 15
(68.18%), and L. monocytogenes 7 (31.81%).

Our incidence was near 'either little more or little
less' the previous ones recorded in many dairy
products surveys; Silva et al. [10] detected
Listeria in  16.7% of cheese samples,
while on another study the incidence was13.73%
[11].

On the other hand, Rahimi et al. [12] reported
that (11.2%) of examined samples were
contaminated with Listeria spp., in which L.
innocua and L. monocytogenes were detected in
(72.4%) and (20.7%).

The relative high contamination incidence of
Listeria spp. in these white soft cheeses may be
referred to usage of raw milk, high water

activity, environmental contamination and
insufficient hygiene during production and
handling [13].



Dapgh et al.; SAJRM, 8(2): 11-18, 2020; Article no.SAJRM.63104

Table1. Oligonucleotides’ sequences of the diplex designed for the real-time PCR assay to identify two Listeria species

Organism Target gene Forward primer Reverse primer Probes 5' —> 3’
(accession number)
Listeria Phosphatidyl inositol CGGCGCACCTAA CAGTCTGGACAATC (YY)TCAAGATGACTACAAT
monocytogenes phospholipase C CCAAGTAA TCTTTGAATTTT GGTCCGAGTGTGAAAA(BHQ1)
Listeria innocua Inhibitor of CTACAAGTAAAC GGAAGTAAGAATG (DFO)CTCCAGCGCCAGAAC
Apoptosis protein GAGGTTGCTAC CTGTGGTC GTACATTAAGCC (BHQ2)
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L. monocytogenes represents the most important
member as its presence in food is of a public
health concern, while the presence other than L.
monocytogenes is an indication that the
circumstances are liable to allow contamination
with L. monocytogenes [14].

It is a Gram-positive bacillus, facultative
intracellular pathogen, causes the infection of
Listeriosis; a serious disease in children,
pregnant women and immunocompromised
individuals [15].

The antibiotic susceptibility profile of the two
isolated Listeria spp. was tested through Vitek 2
compact system cards, as shown in Tables 2 and
3.

The data obtained from Table 2 demonstrated
that the L. innocua isolates were high susceptible
to  nitrofurantoin and to  trimethoprim/
sulfamethoxazole, and cefoxitin intermediate
susceptible to levofloxacin but resistant to
ciprofloxacin, moxifloxacin oxacillin, vancomycin,
erythromycin, clindamycin, gentamycin,
rifampicin, tetracycline and doxycycline.

On the other hand, the data obtained from Table
3 demonstrated fortunately, that the L.
monocytogenes isolates were sensitive to many

antimicrobials; ampicillin, ciprofloxacin,
levofloxacin, moxifloxacin, vancomycin,
erythromycin, tigecycline, nitrofurantoin and

linezolid while resistant to gentamycin high level,

Dapgh et al.; SAJRM, 8(2): 11-18, 2020; Article no.SAJRM.63104

streptomycin high level, clindamycin, tetracycline
and doxycycline.

These results coincided with that achieved by
numerous previous studies; especially the
resistance of Listeria spp. to both clindamycin
and tetracycline as well as their susceptibility to
trimethoprim/sulfamethoxazole and vancomycin
[2,16-19].

The hardness for the diagnosis of Listeria is due
to the long time needed for the isolation and
affirmation by conventional microbiological
methods. So development of reliable advanced
technique for detection is greatly needed [20].
Real time PCR is a quick, sensitive, and specific
method for the direct detection of Listeria spp.
especially L. monocytogenes.

Our study was conducted through the diplex
DNA hybredization PCR designed for identifying
L. monocytogenes and L. innocua's using
specific primers for species-specific genes in the
genome and it takes few hours for the
confirmation of their existence. All Listeria
isolates were identified as the expected species
by amplification of the predicted targets; with Ct
values ranging from 20 to 35; Fig. 1. depending
on the amount of starting material used. The
negative control did not amplify any of the PCR
targets.

The obtained direct real time PCR data
harmonized with previous investigations [21-23].

Table 2. Antimicrobial susceptibility of L. innocua using vitek 2 compact system

Antimicrobial MIC Interpretation Antimicrobial MIC Interpretation
Cefotixin Screen POS + Inducible NEG -

Clindamycin

resistance
Ampicillin Erythromycin >=8 R
Oxacillin >=4 R Clindamycin R
Gentamicin high level (Synergy) Linezolid >=8
Streptomycin high level (Synergy) Daptomycin >=8
Gentamicin R Vancomycin >=32 R
Ciprofloxacin 4 R Rifampicin >=32 R
Levofloxacin 4 I Doxycycline >=16 R
Moxifloxacin >=8 R Tetracycline >=4 R
Nitrofurantoin 32 S Tigecycline 1
Trimethoprim/sulfamethoxazole <=10 S
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Table 3. Antimicrobial susceptibility of L. monocytogenes using Vitek 2 compact system

Antimicrobial MIC Interpretation Antimicrobial MIC Interpretation
Cefotixin Screen Inducible Clindamycin resistance

Ampicillin 4 S Erythromycin <=0.25 S
Oxacillin Clindamycin >=4 R
Gentamicin high level (Synergy) SYN-R R Linezolid 1 S
Streptomycin high level (Synergy) SYN-R R Daptomycin

Gentamicin Vancomycin 1 S
Ciprofloxacin <=0.5 S Rifampicin

Levofloxacin 0.25 S Doxycycline >=16 R
Moxifloxacin <=0.25 S Tetracycline >=16 R
Nitrofurantoin <=16 S Tigecycline <=0.12 S

Trimethoprim/sulfamethoxazole
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Fig.1. Real time PCR data harmonized

4. CONCLUSION

The results of the current study revealed the
existence of Listeria spp. in two types of local
white soft cheeses; kareish and Damietta
cheeses. The usage of advanced techniques as
Vitek2 and real time PCR could identify and
differentiate the isolates in shorter time than
conventional methods. The isolation of L.
monocytogenes has taken a special attention
because of its public health concern.
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