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Abstract
The present study was carried out for direct and rapid detection of pathogenic Y.
enterocolitica in some types of foods such as (raw milk, local sweet cheese and minced beef
meat) exist in local different markets of Al-Qadisiya province. A total of 192 samples were
collected randomly from markets of Al-Qadisiya province involved 79 raw milk samples, 58
local sweet cheese samples and 55 minced beef meat samples. Real-Time PCR technique
based SYBER Green dye were used for detection of this bacteria by amplifying invasion
locus protein (ail) gene which is found especially in Y. enterocolitica, The results revealed
that positive samples for this (ail) gene were 49 samples out of 79 examined raw milk (62%),
also 6 samples out of 58 samples observed in local sweet cheese (10.3%) and 49 samples out
of 55 samples of minced beef meat (89%). A total of positive samples were 104 out of 192
examined samples, samples of minced beef meat recorded highly significant contamination
(p<0.05) as compared samples of raw milk which occupied second rank in contamination with
pathogen and then samples of local sweet cheese which recorded less degree of
contamination. The Real-time PCR technique was very specific and efficient for detection Y.
enterocolitica in variety foods, when compared with culture method which have many
problems.
Keywords: Y. enterocolitica, Real-Time PCR, ail gene, raw milk, sweet cheese, minced
beef meat.

الكشف السريغ ػن اليرسينيا القولونية الوؼوية باستخذام تقنية تفاػل البوليور
السلسلي الو ًولف في بؼض انواع الغذاء في هحافظة القادسية
كاظن حسي ػباس
 جاهؼت القادسٍت/كلٍت الطب البٍطشي

الخالصة
ًاجشٌج الذساست الحالٍت للكشف الوباشش والسشٌغ ػي الـ ٌشسٌٍا القىلىًٍت الوؼىٌت فً بؼض اًىاع االغزٌت الوىجىدة ف
 ػٌٍت ػشىائٍا192  ولحن الؼجل الوفشوم جوؼج،ً الجبي الحلى الوحل،االسىاق الوحلٍت فً هحافظت القادسٍت كالحلٍب الخام
 أسخخذهج. ػٌٍت لحن ػجل هفشوم55 ػٌٍت جبي حلى هحلً و58 ػٌٍت حلٍب خام و79 هي اسىاق هحافظت القادسٍت شولج
حقٌٍت حفاػل البىلٍوش السلسلً الوىلف والوؼخوذ ػلى صبغت الساٌبش غشٌي لكشف هزٍ البكخشٌا ورلك بوضاػفت بشوحٍي الغزو
 بٌٍج الٌخائج اى الؼٌٍاث الوىجبت.) جٍي والزي ٌخىاجذ حصشٌا فً بكخشٌا الٍشسٌٍٍا القىلىًٍت الوؼىٌتail( الوىضؼً للـ
 ػٌٍت هي ػٌٍاث الجبي58  ػٌٍاث هي6 ) و% 62(  ػٌٍت هي الحلٍب الخام الوفحىصت79  ػٌٍت هي49 ) جٍي كاًجail(للـ
، )%89(  ػٌٍت هي ػٌٍاث لحن الؼجل الوفشوم الوفحىصت55  ػٌٍت هي49 ً) وف% 10.3( الحلى الوحلً الوفحىصت
)p<0.05(  سجلج ػٌٍاث لحن الؼجل الوفشوم أسحفاػا هؼٌىٌا. ػٌٍت هفحىصت192  هي104 هجوىع الؼٌٍاث الوىجبت كاى
ًفً الخلىد هقاسًت بؼٌٍاث الحلٍب الخام والخً جاءث بالوشحبت الثاًٍت حلىثا بالبكخٍشٌا وهي ثن ػٌٍاث الجبي الحلى الوحل
 وأظهشث الٌخائج اى حقاًت حفاػل البىلٍوش السلسلً الوىلف حؼذ طشٌقت دقٍقت جذا وفؼالت فً حشخٍص.والخً كاًج اقل حلىثا
.الـ ٌشسٌٍا القىلىًٍت الوؼىٌت فً االغزٌت الوخٌىػت هقاسًت هغ طشٌقت الزسع الجشثىهً االػخٍادٌت والخً لها هؼىقاحها الؼذٌذة
 الجبن،  الحليب الخام، ail  جين الـ،  تقنية تفاػل البوليور السلسلي،  اليرسينيا القولونية الوؼوية:الكلوات الوفتاحية
. لحن الؼجل الوفروم، الحلو
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Introduction
Y. enterocolitica is a species of gramnegative coccobacillus–shaped bacterium
classified belonging to Enterobacteriaceae, a
pathogenic strain is characterized by a
specific in the epidemiological mechanism of
infections related with consumption of
contaminated foods and associated with food
borne disease called Yersinosis which
characterized by diarrhea, mesenteric
lymphadenitis, terminal ileitis, arthritis and
septicemia (1, 2, 3, 4). The foods from
animal origin play an important role in the
transmission of Yersinia spp. (5, 6, 7).
Pathogenic strain of Yersinia classified as
psychrophilic bacteria because its ability to
growing and multiplication in lowtemperature of storage which used for keep
of perishable food products. These reveal that
the used of chilled and frozen storage of
foods are potential reservoirs and sources of
infection and may cause transmission of
pathogenic Yersinia spp. (8, 9). The
pathogenic potential of Y. enterocolitica is
determined by complex interaction of
chromosomal and plasmid genes (10). The
presence of a 70 kb plasmid (pYV, plasmid
Yersinia
virulence)
and
specific
chromosomal determinants (genes ail, yst,
etc.) are necessary for the full expression of
pathogenic potential (10, 11). Real-Time
PCR is the developed method up to now
based on in vitro amplification and has a
potential for rapid and selective detection of
microorganisms during the last years there is
a significant progress in development of
Real-Time PCR aiming at the quantitation of
bacterial load in different complex samples,
its principle based on detection of a
fluorescent signal which is proportional to
the number of amplicons in the tested
sample, the main goal of the recent study is
the optimization of a Real-Time PCR
protocol based on the ail gene in order to
quantify Y. enterocolitica (3, 12). This will
contribute to the fast and quantitative
detection of Y. enterocolitica in complex
samples like meat, milk products and feces
(1, 13). Detection of Y. enterocolitica in daily
consummated food are important for
consumer’s health because inadequate
healthy processing during preparation of

these food materials (14). The aim of the
present study was rapid detection of Y.
enterocolitica
by using Real- time PCR
technique in some types of foods in AlQadisiya province.

Materials and methods
Samples collection
A total of 192 Samples of raw milk, local
sweet cheese, and minced beef meat were
collected randomly from different local
markets in Al-Qadisiya province. The
samples were collected in 25ml sterile
containers and transported to laboratory and
stored in a refrigerator until use for genomic
DNA extraction accept raw milk which
examined three hours after collection .
Genomic DNA extraction
Bacterial genomic DNA was extracted
from milk, cheese, minced beef meat
according method described by (15) by using
(Genomic DNA extraction kit. Bioneer.
Korea) with some modification. 1ml aliquot
of milk was centrifuged at 6,000 × g for 10
min, and then the clear portion was pipette
and discarded. The remaining milk solids and
butter fat were used for DNA extraction,
while, the cheese 250mg directly used for
extraction. Whereas, 200mg from minced
meat was homogenized by tissue lysis buffer
that used for DNA extraction. The others
steps were done according to kit instruction
using DNA purification spin column. After
that, the purified DNA eluted in elution
buffer provided with kit and the extracted
DNA was
checked
by Nano-drop
spectrophotometer, then the DNA store at -20
°C until used for prepared of qPCR master
mix.
Real-Time PCR
Real-Time PCR technique was used to
detection of Y. enterocolitica food borne
bacteria using SYBER green dye based
amplification of attachment invasion locus
protein (ail) gene in Y. enterocolitica from
milk, cheese, and minced meat. This
technique was carried out according to
method described by (3, 12). Real-Time PCR
primers were designed by this study from
conserved region attachment invasion locus
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protein (ail) gene (GenBank: JX972144.1)
using NCBI-GenBank data base and primer3
plus online, and these primers were provided
by Bioneer Company. Korea as showed in
table (1).
Table (1): structure of primer
Primer
ail

Sequence
GGATGCAATTCAAC
CCACTTCC
R TGCACCAAGTATCCA
AGTGC

2015

enterocolitica shown from 192 examined
samples 104 were positive with percentage
(54.1%), this results distributed to 49 positive
raw milk samples from 79 examined samples
with percentage (62%), while 6 samples were
positive from 58 examined samples of sweet
local cheese with percentage (10.3%), and 49
samples were positive from 55 examined
minced beef meat with percentage (89%)
(Table 4).
Table (4): The occurrence of pathogenic Y.
enterocolitica in some types of foods.

Amplicon
98bp

F

No. 1

The Real-Time PCR amplification
reaction was done by using (AccuPowerTM
2X Green star qPCR master mix kit, Bioneer.
Korea) and the qPCR master mix were
prepared for each sample according to
company instruction as in table (2).
Table(2) Composition of qPCR master mix

Items
raw milk
Sweet local
cheese
Minced
beef meat
Total

No. of tested No. of positive
samples
samples
79
49

%
62 b

58

6

10.3 c

55

49

89 a

192

104

54.1

abc

qPCR master mix
DNA template
2X Green star master mix
ail Forward primer (10pmol)
ail Reverse primer (10pmol)
DEPC water
Total volume

The different superscript letters in the column refer to
the significant differences (p<0.05), χ2 cal. = 59.633.

Volume
3µL
25µL
1.5µL
1.5µL
19µL
50µL

The contaminated samples of minced beef
meat recorded highly significant differences
(p<0.05) as compared to other examined
samples.
The direct detection of Y. enterocolitica
by Real-Time PCR based SYBR Green dye
was appeared highly sensitive and specific
for amplification of attachment invasion
locus protein (ail) gene and the specifity was
determined by dissociation curve (Melt
Curve). Where the positive amplification
product samples were showed specific
amplification at melt peak mainly at (Tm:
80C°) without primer diamer or nonspecific
products (Fig.1,2).

These qPCR master mix reaction
components that mentioned in table were
placed in sterile white qPCR strip tubes and
transferred into Exispin vortex centrifuge for
3minutes, the place in Miniopticon RealTime PCR system and applied the following
thermo cycler conditions as in the table (3).
Table (3): Thermo cycler conditions
qPCR step
Initial
Denaturation
Denaturation
Annealing\
Extension
Detection(scan)
Melting

Temperature

Time

95 °C

3
minutes
10 sec

58 °C

30 sec

60-95°C

0.5 sec

95 °C

Repeat
cycle
1

40
1

Statistical analysis
The data were analyzed using Chi-square
(p<0.05) to detect significant differences
among each groups (16).
Fig. (1): Amplification plot of Y.
enterocolitica attachment invasion locus
protein (ail) gene by Real-Time PCR in
some type of foods.

Results
The results of Real-Time PCR assay for
detection of contamination with Y.
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Fig. (2): Melt curve of Y. enterocolitica
attachment invasion locus protein (ail)
gene by Real-Time PCR in some type of
foods. Shows the specifity of gene
amplification at (Tm: 82.5°C).

Discussion
Real–time PCR method is a specific and
rapid technique for rapid detection of Y
enterocolitica in different foods (1, 17). The
designed primers of attachment invasion
locus protein ail gene in this study were
chosen as an excellent target for pathogenic
Y. enterocolitica
because their limited
virulence strains of Y. enterocolitica rather
than nonpathogenic Yersinia spp. these
results are in accordance with (10) who
attributed that to heterogenisity within the
bacterial population for the presence of the
virulence plasmid and associated with human
pathogenicity. (11,18) refer to the presence
of pathogen which related with ail gene was
recommended in Europe and America and
other world countries which associated with
a pathogenicity of human. Conventional PCR
does
not
differentiate
between
Y.
enterocolitica and Y. Pseudotuberculosis but
only Real time PCR method is developed for
detection to ail gene which is found in
pathogenic Y. enterocolitica as pointed by
(2,13). Also (6) refers to the contamination
of variety of foods occurs at high levels and
this need a highly specific and rapid method
for detection of indictor pathogen. In addition
to that, (18) reaches to, there are many
problems during culturing of this Y.
enterocolitica because doesn't not well

compete with other pathogenic species. High
numbers of other species of Enterobactericae
inhibit growth of Y. enterocolitica has found
by (10). Highly presence of bacteria in raw
milk resulted from bad handling during
milking and storage of milk in contaminated
utensils where the bacteria transfer from the
farm to the market and without use heat
treating, similar results were obtained by (1).
In local sweet cheese recording low level of
contamination, this result can be attributed to
heat treating of raw milk during processing
of making cheese, contamination happens
during handling but that will not decrease the
risk of this food because of eating directly;
this
accordance
with
(3).
Highly
contamination of minced beef meat samples
resulted from high contamination in
slaughterhouse and contaminated water
which was used for washing of carcasses in
addition that bad handling with meat in the
local markets. This results similar to that
reported by (7,12). In public health field
when the indicator bacteria as Y.
enterocolitica was detected in any type of
foods this means that food unfit for human
consumption.
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