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ARTICLE HISTORY ABSTRACT

Received: 28.03.2021 Objectives: This study was applied to investigate the incidence of Yersinia enterocolitica in raw farm and
market milk and studying the quality drawbacks which might happen in milk as a result of its existence.
Design: Observation study.

Samples: One hundred raw milk samples.

Procedures: Fifty bulk tank milk (BTM), 25 individual milk & 25 market milk samples were collected from
various dairy farms and supermarkets in Dakahlia Governorate, Egypt. The quality assessment of the
samples began with evaluating the milk physical characteristics including color, odor, pH and the titratable
acidity that reflected the hygienic quality of milk production on farm levels. Then the samples were
directed for biochemical and microbiological examination with subsequent PCR approach.

Results: The range of titratable acidity started from 0.11 — 0.20 % lactic acid with a mean value of 0.15
0.004. While for microbiological examination of the samples by using the conventional methods of
cultivation on (CIN) agar medium, 33 presumptive Yersinia isolates were recovered and intended for
biochemical tests among which 5 out of these latter isolates were confirmed as Y. enterocolitica by applying
PCR, through detecting the presence of 16srRNA gene. Also, this study evaluates not only the public health
of consumers concerning the titratable acidity of the examined samples, but also the economic importance
of these retailed samples in supermarkets; as Y. enterocolitica could be transmitted through the
consumption of raw milk.

Conclusion and Clinical Relevance: The Y. enterocolitica incidence was 29% in the examined raw farm and
market milk samples.
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1. INTRODUCTION

Milk is considered a good medium for microbial growth
[1]. which plays an important role in food borne pathogen
transmission. Yersinia is one of these enteric microorganisms
which is a Gram-negative bacillus to coccobacillus bacterium
that could be found in different environmental and food
sources [2, 3]. This pathogen could be transmitted through
the consumption of contaminated milk or pork [2]. Moreover,
some virulent strains have been also detected in milk and
dairy products [4, 5]. Y. enterocolitica is the most important
pathogenic member of its genus [6, 7]. Several outbreaks
have been listed due to the ingestion of contaminated milk
with Y. enterocolitica [8]. Y. enterocolitica has been the third
most commonly zoonotic disease following Campylobacter
and Salmonella species [9]. It causes yersiniosis in human and
animal. The yersiniosis is self-limiting disease with intestinal
and extraintestinal sings. The intestinal sings ranged from
gastroenteritis to acute enteritis, abdominal pain, mesenteric
lymphadenitis and pseudo appendicitis which is confused
from acute appendicitis mainly in children or septicemia in

hygiene in correlation to the incidence of Yersinia
enterocolitica as well as the detection of 16srRNA gene using
PCR method.

2. MATERIAL AND METHODS
1.1. Samples

immune-comprised people [10]. While the reactive arthritis
and erythema nodosum appeared as extra intestinal and post
infection sequelae [11].

This microorganism is classified into six biotypes (1A, 1B,
2,3 ,4 and 5), 1A considered non-virulent ,while the others
can cause diseases, of which more than 70 serotypes are
found according to their O lipopolysaccharide determinants
0:3, 0:8, 0:9 and 0:5,27 [12, 13].

Also, being a psychrotrophic organism, it can grow at the
temperature of 4°C. Consequently, causing the spoilage of
stored refrigerated milk that is intended for consumption or
manufacture which considered both a public health risk and
economic loss; as it has the ability to release heat resistant
enzymes (lipase & protease) that can resist heat treatment
and maintain itself in milk affecting negatively on milk quality
[14]. Therefore, this study was undertaken to evaluate the
quality of farm and market raw milk by measuring its
titratable acidity that is an important parameter for food

One hundred milk samples [50 bulk tank milk (BTM), 25
individual milk and 25 market milk] were collected from
various dairy farms and supermarkets in Dakahlia
Governorate, Egypt. About 250 ml of raw milk samples were
collected in clean, dry, sterile bottles that placed in an
insulated ice box and transferred immediately to the
laboratory to be examined [15].
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1.2 Chemical examination of samples

All raw milk samples were examined whether they heat
treated or not by applying Storch test [16]. Then, the
titratable acidity of raw milk samples were determined by
using the standard method [17].

1.3. Isolation and identification of Y. enterocolitica: [18].

For enrichment, 25 ml of each milk sample were added
to 225 ml of peptone sorbitol bile salt broth (PSB) at pH 7.2
followed by the incubation at 25°C for 3 — 4 days with shaking
every day. For the alkali treatment, 0.5 ml of the enriched PSB
broth was transferred to 4.5 ml of 0.5% potassium hydroxide
(KOH) solution and mixed for 20 seconds [19]. ; in order to
decrease back-ground microflora and to give chance for
Yersinia to grow well [2]. 0.1ml of the enrichment broth was
streaked on CIN agar plate [20].with Yersinia selective
supplement (SR0109). The cultured plates were incubated at
25-30°C for 24 hr. The suspected colonies appeared as small
colonies with deep red center with sharp borders surrounded
by clear colorless zone (bull's eye) appearance as shown in
figure (1)[21]. Suspected colonies were transferred for
microscopical examination then biochemical tests; catalase
[22],Triple Sugar Iron [23], Christensen urea agar [24] and
motility test [25] at two temperatures of incubation (25°C and
37°C for 48 hours). By using advanced techniques, 5
biochemically confirmed isolates were subjected to PCR to
detect the 16srRNA using a primer sequence 5'-3' AAT ACC
GCA TAA CGT CTT CG CTT CTT CTG CGA GTA ACG TC 330 bp
[26]. master-mix [Emerald Amp GT PCR (Takara) - Code No.
RR310A] and Gel Pilot 100 bp ladder (cat. no. 239035)
supplied from QIAGEN (USA). as shown in figure (2).

3. RESULTS

The titratable acidity parameter is used as an indicator for
the raw milk quality and this is achieved by the measurement
of lactic acid content in the milk [27]. If the acid content was
high, the titratable acidity would be increased. By applying
the standard method of titratable acidity for raw milk
samples, the percentage ranged from 0.11 to 0.20 with a
mean value of 0.15 + 0.004, where the highest percentage
was found in market raw milk (0.2 %) followed by bulk tank
raw milk (0.19 %) and finally the lowest percentage was found
in individual animal raw milk (0.18 %) as shown in table (1).

Regarding Y. enterocolitica , the highest incidence of Y.
enterocolitica was (32 %) in 16 bulk farm milk. But in
individual farm raw milk samples, it was (24 %) and (28 %) in
7 market milk samples as shown in table (2).

There was non-significant correlation (r=-0.239, p=0.148)
between the titratable acidity and the isolated Y.
enterocolitica; the more the incidence the more tolerance
against the produced acidity.

According to table (3), some competitor microorganisms
were recovered upon the cultivation on CIN agar medium
including non- lactose fermenter species as Pseudomonas
beside lactose fermenter ones as Escherichia coli and
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Klebsiella which contributed to the increase of milk acidity as
a result of milk lactose fermentation.

Y. enterocolitica was found in 29 out of 100 examines
samples, of which five of them were confirmed to have 16
srRNA gene.

Table 1: The titratable acidity in raw milk samples.

Samples No. Min. Max. Miean SED.
0.0
BTM 50 0.12 0.19 0.15
04
Individual raw ¢ 011 018 014  £0.005
milk
Market raw milk 25 0.13 0.20 0.15 +0.004

Table 2. The incidence of Y. enterocolitica in the examined
samples.

No. of No.
Samples " Percentage
samples positive
BTM 50 16 32
Individual raw milk 25 6 24
Market raw milk 25 7 28
Tot Total 100 29 29

Table 3. Incidence of some competitors in the examined
samples.

No. of No. of

Klebsiella Pseudomonas
samples isolates
BTM 50 63 36 18 9
Individua
I raw 25 26 16 7 3
milk
Market
25 28 11 12 5
raw milk

Figure 1. Colonies of Y. enterocolitica on (CIN) agar medium that appeared
with deep red center and sharp borders surrounded by clear colorless zone
(bull eye’s appearance).
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Figure 2. Agarose gel electrophoresis of PCR for 16sRrNA Y. enterocolitica
(330) bp. Lane (L): 100 bp bladder as DNA marker; Lanes 1,2,3,4,5 positive
for Y. enterocolitica; Lane pos: control Y. enterocolitica strain.

4. DISSCUSION

The titratable acidity in our study was slightly higher than
that recorded by [27].. Similar results in (BTM) samples were
reported by [28, 29], who found that the titratable acidity was
0.14 up to 0.16 and 0.17 to 0.19, respectively. While in
individual raw milk samples, Similar mean value (0.14%) was
obtained by [30, 31]. Higher individual mean raw milk acidity
was recorded by [32, 33]. (0.18 + 0.01, 0.19 + 0.006),
respectively. But The lower value was reported by [34], who
declared a level of 0.08. On the other hand, the minimum
titratable acidity value of market milk samples was 0.13 while
the maximum value was 0.2 and the mean 0.15 + 0.004. This
result was nearly like that obtained by [35], who reported a
titratable acidity ranged from 0.19 to 0.25. While the higher
titratable acidity value was recorded by [36, 37], who found
that the mean value was 0.23 * 0.01, and 0.19 * 0.023,
respectively. The slightly increased titratable acidity of
market raw milk could be attributed to improper cooling in
supermarkets or small dairy shops beside mixing milk of
different qualities from various sources or farms together. Yet
this increased acidity favors the existence and growth of
Yersinia enterocolitica later.

The obtained incidence in this study was nearly similar
results to that obtained by [38-40], who detected the
presence of Y. enterocolitica in 26.6 %, 30 %, 25 %, of
examined samples, respectively. But the lower result was
recorded by [41], in a percentage of 7.1 %. While [42, 43].
reported higher percentage (65.5%, 63.3%, respectively).

Enteric Y. enterocolitica tolerated the acidic pH (from 2
to 6 ) showing nearly 85% survival as obtained by [44]. Also,
this pathogen could withstand and survive at high lactic acid
concentration during fermentation process as illustrated by
[45].

Milking process as well as milk handling procedures play
an important role in the contamination of raw milk [46].
Many pathogens as E. coli, Salmonella, Pseudomonas,
Klebsiella, Y. enterocolitica could contaminate milk [47] and
subsequently affecting its quality.
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The molecular methods are more specific, accurate for
the identification of Y. enterocolitica than that based on
biochemical and morphological characteristics. Five isolates
were confirmed as Y. enterocolitica using gene targeting 16
srRNA which is used in a wide range for specificity of Yersinia
species as reported by[29, 48, 49].

Y. enterocolitica has a public health importance due to its
ability to grow in a wide range of temperature from - 4 to 30
oC. So, it considered a member of psychrotrophic bacteria
[42], resulting in the existence of risk conditions related to the
consumption of contaminated milk. Furthermore, Y.
enterocolitica has lipolytic and proteolytic activity enabling
the release of extracellular alkaline metalloprotease enzyme
[50], beside other extracellular heat stable protease enzymes
secreted by these psychrotrophic microorganisms which lead
to the break-down of milk proteins making changes in milk
quality such as gelation of UHT milk, loss of the milk heat-
stability properties and development of off-flavor [51].

At the level of public health, Y. enterocolitica is one of
the most important pathogenic bacteria that is implicated in
outbreaks of food borne diseases including food poisoning;
and 6766 human yersiniosis cases were detected in Europe
only during the year of 2012 [9, 52]. The post infection of
yersiniosis could result in endocarditis, pneumonia,
pharyngitis, osteomyelitis and conjunctivitis as reported by
[53].

Conclusion

In conclusion, is an important guidance for consumers to
avoid the risks upon the consumption of raw milk that might
carry this pathogen in order to decrease food borne diseases.
Also, the importance of milk heat treatment before
consumption.
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