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Abstract: This study was performed to evaluate the antimicrobial pattern of isolates from raw cow milk and pork
samples. A total of 150 (75 raw cow milk, 75 pork) samples were collected in and around Namakkal, Tamilnadu
and were examined for the presence of Yersinia enterocolitica. Pork 29.3% (22/75) were significantly
contaminated with Yersinia enterocolitica than raw cow milk samples.10.6%(8/75). Yersinia selective agar and
CIN agar were used for the identification of the microorganisms. Isolates were subjected for antimicrobial
resistance studies by disc diffusion method and it was found that tetracycline, gentamycin, ampicillin,
Kanamycin, erythromycin and piperacillin were most resistance (100%) to the isolates and Co-trimaxazole,
Chloramphenicol, Methicillin, Vancomycin were sensitive to all the isolates.
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INTRODUCTION psychotropic and grows at temperatures from 0 to 45°C

Among     the       Enterobacteriaceae,     Yersinia at  low  temperature  (2-4) normally used to store
enterocolitica is a well established pathogen of human, perishable food articles like milk and milk products [15].
it  causes  acute  bacterial  enteric disease and other Pigs represent the single most important reservoir of this
clinical syndromes such as enterocolitis, acute mesenteric organism and pork has been implicated in a number of
lymphadenitis, mimicking appendicitis, post infectious outbreaks in several parts of the world. 
arthritis and systemic infections, nausea, vomiting, However,    microorganisms    under    control   may
diarrhoea, septicemia, skin and eye infection, mesenteric re-emerge under changing social or environmental
lymphadenitis, skin and eye infections [1] as well as a conditions. They could also play an epidemiological role
variety of symptoms may be severe in children [2]. not yet recognized. In this context, psychotropic bacteria,

Yersinia enterocolitica, is an organism previously example Yersinia spp., are associated with Crohn's
identified as Bacterium enterocoliticum, Pasterulla disease by some authors [16]. Therefore, several projects
pseudotuberculosis type b and Pasteurella X [3, 4]. were launched to gain insight into the epidemiology of Y.
Yersinia enterocolitica is a ubiquitous, gram-negative enterocolitica in India. This microorganism has been
bacterium pathogenic for human beings [5-10]. Recently isolated  in  different  countries  particularly  from  milk
Yersinia  enterocolitica  is  receiving   increasing [17]  like  Australia  [18],  Ireland  [13,  19],  Italy  [20,  21],
attention as a significant psychotropic food borne and In France [22] Canada [23]. It has also been isolated from
water borne enteropathogen that can grow at refrigeration Pasteurized milk [24, 25] Dairy products [23, 26, 27] foods
temperature. It is a Psychotropic microbe and is able to [28] and Water [29]. The majority of Yersinia isolated from
grow at temperature as low as 0°C [11-13]. This enteric food and milk products is ‘Environmental strains’ [30, 31].
pathogen with its ability to grow at 4°C has been utilized The organism has been isolated from dairy cattle [32].
by  several  investigations  for   selective   enrichment Transmission of Yersinia enterocolitica in humans can
from foods and other sources [14]. The organism is occur  from person to person. It is also found in pigs, cats,

and optimally at 20-30°C. The organism is able to multiply
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dogs and cattle. Yersinia enterocolitica has been isolated Disease outbreaks (epizootics) have been seen in
from rats also. Transmission from animals to human has small mammals (ie, hares), but the strains producing these
been suspected. This organism is also associated with outbreaks were found to differ from those typically
food products like pork, dairy products, fruits, vegetables associated with human illness [36]. Strains that are
and Sandwiches. Waterborne transmission of Yersinia pathogenic to humans are generally not considered to
enterocolitica has resulted in disease, sometimes produce disease in animals and vice versa. However,
contaminated food and can be isolated from drinking human pathogenic strains can be isolated from animal
water as well as Sewage sludge [33, 29]. carriers that are not ill. As an example, Y. enterocolitica

The pH range for survival and growth of Yersinia biotype 4 serogroup O:3, the strain most frequently
enterocolitica is 4.9-9.0 with the optimal pH 7.0. It is a associated with human illness, commonly colonizes the
facultative anaerobe having both respiratory and lymphoid tissue of the oropharynx of pigs, which are
fermentative types of metabolism. When incubated at considered to be the natural reservoir [37]. In pigs, the
20°C, strains produce a broad-spectrum mannose- organism is shed from the oropharynx into the
resistant haemagglutinin [4, 34]. The separate genus gastrointestinal  tract, where it contaminates meat
Yersinia is  placed  in  the  family  of  Enterobacteriaceae surfaces during   the   slaughter   process.   As   a  result,
as indicated in the Bergery’s Manual of systematic Y. enterocolitica O:3 can be found in butcher shops and
Bacteriology, the genus Yersinia comprises of seven sp, in retail-level pork products. The use of antimicrobials in
namely Y.pestis, Y.pseudotuberculosis, Y.enterocolitica, both animals and humans can select for resistant bacterial
Y.intermediate, Y.freudekenii, Y. ruckerii and populations.
Y.kristensenii. These species can be distinguished by In food animals, antimicrobials are used for the
fermentation of carbohydrate and other characteristics control and treatment of bacterial associated infectious
such as motility, gelatinase production, lysine diseases as well as for growth promotion purpose [38].
decarboxylase, Ornithine decarboxylase, Indole The antimicrobials resistant use in animals is the potential
production Voges-Proskauer reaction and Citrate development of antimicrobial resistant zoonotic food
fermentation. borne bacterial pathogens are subsequent transmission to

Yersinia enterocolitica is a short, straight rod to humans as food contaminants [39]. Therefore, the aim of
cocco bacillus type measuring 0.5-0.8 x 1.0-3.0µm. It is this study was to determine the incidence of Yersinia
gram negative, non acid fast, non sporing, non capsulated enterocolitica and analyzed the isolates for antimicrobial
and motile bacterium having Peritrichous flagella. In India, resistance.
the Tamilnadu people consumption of raw cow milk and
pork products has traditionally been a very common MATERIAL AND METHODS
practice in rural areas. Milk producers sell their raw cow
milk for consumption. As meat and meat products are the Collection  of  Samples:  A  total  of  75  raw  cow  milk
major source of food borne infections and the most and 75 pork samples were collected from different sources,
important link between food producing animals and mainly in and around area from Namakkal district. The
humans [14, 35]. The organisms can be acquired by either aseptically drawn milk samples were delivered to the
oral ingestion or direct inoculation (ie, through blood laboratory in a cool box at less than 4°C with in 2 hrs of
transfusions). collection and tested immediately for Yersinia

Although the routes of human infection remain enterocolitica.  The  pork  samples  were   collected in
largely  unresolved,  contact  with   infected  individuals pre-sterilized plastic bags. The entire samples were
or  animals  and  intake  of contaminated  water  or  food refrigerated and examined within 24 hours of their arrival
are regarded as the most likely sources. Yersinia at the collected places. 
enterocolitica is survive for long periods in the
environment and remains metabolically active at extreme Isolation and Identification of Yersinia Enterocolitica:
temperatures. These factors contribute to its transmission
by the faecal-oral route. It is one of the few pathogens
that can grow in refrigerated food and therefore its
presence in foodstuffs and mater is of public health
importance. Y. enterocolitica strains can be isolated from
a wide variety of vertebrate hosts, including domesticated
animals and wildlife. 

For  the  isolation  of  Yersinia  enterocolitica,  1 ml  of
well-mixed milk sample was aseptically transferred to 10 ml
of Yersinia isolation broth. Thoroughly mixed sample was
incubated at 25°C for 2 days. After incubation, a loopful
of culture from the primary enrichment broth of milk
sample was streaked on Yersinia selective agar plates.
The plates were containing Yersinia selective supplement.
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The plates were incubated at room temperature for 48 hrs. classified as sensitive, intermediate and resistant
From the primary inoculum a loopful of culture was according to the National Committee for Clinical
streaked on Nutrient agar, MacConkey agar plates and Laboratory Standards [41].
another loopful of culture was streaked on Cefsulidin-
Irgasan-Novobiocin (CIN) Agar plates. The plates were RESULTS AND DISCUSSION
incubated at room temperature for 24 hours. The pork
samples  were  collected  from retail outlets and placed in Figure 1 shows the incidence of Y.enterocolitica in
a plastic bag and washed with an equal volume of milk and Pork examined. Y.enterocolitica was found in
phosphate buffer saline (PBS). Cotton swab sampled meat eight (10.6%) out of 75 milk samples and 22 (29.3) were
juice of pork, after opening the plastic bag. The cotton positive out of 75 pork samples. After incubation the
swab with the adherent meat juice was kept in Cary-Blair inoculated plates were observed.
transport medium at room temperature and then sent to White tiny colonies on Nutrient agar plates indicate
our laboratory. The meat juice adhering to the cotton the presence of Y.enterocolitica. Non-pigmented to
swab was homogenized in a tube containing 0.9 ml PBS. pinkish colour colonies with 0.7 ± 0.2 mm on MacConkey
These solutions were used for direct KOH treatment. The agar and translucent with or without dark pink centers on
selective enrichment medium was placed on two isolation CIN agar. On the basis of colony morphology, Yersinia
media: MacConkey agar and CIN Agar. selective agar and various biochemical tests were

Biochemical Characterization of Yersinia enterocolitica: selective  agar   with   Yersinia   selective  supplement.
The plates were incubated at 30°C and examined after 24
to 48 hours. The isolates were subjected for biochemical
identification. All the isolates were examined for Gram’s
staining, oxidase and catalse tests, motility at 25 and 37°C,
utilization of Simmon’s citrate, methyl red and Voges
Proskauer tests, indole production and ability to produce
acid from the following sugars, glucose, sucrose, lactose,
maltose, rhamnose, sorbitol, mannitol and D-xylose. These
tests were performed according to the Greenwood and
Hooper [40]. 

Antibiotic Resistance: The inoculum was swabbed onto
a Mueller-Hinton agar as a test medium; antibiotic discs
were added after drying the plates for 3-5 minutes. The
following panel of 20 antimicrobial agents was tested: Co
trimaxazole (23.75 mcg), Tetracycline (30 mcg), Nalidixic
acid (30 mcg), Gentamycin (10 mcg), Ciprofloxacin (5 mcg),
Norfloxacin (10 mcg), Lomfloxacin (10 mcg), Cefuroxime
(30 mcg), Amoxycillin / Clavulanic acid (20/10 mcg),
Ampicillin (10 mcg), Chloramphenicol (30 mcg),
Kanamycin (30 mcg), Streptomycin (10 mcg), Methicillin
(5 mcg), Amikacin (30 mcg), Erythromycin (15 mcg),
Vancomycin (30 mcg), Pipercycillin (10 mcg), Riframpicin
(5 mcg), Oxacillin (1 mcg). Antimicrobial susceptibilities to
all the antibiotics were performed for 150 isolates of
Yersinia enterocolitica according to the criteria of the
National Committee for Clinical Laboratory Standards by
disk diffusion methods [41]. Diameters of the zone of
inhibition around the disc were measured to the nearest
millimeter using standard chart and the isolates were

performed. The best results were obtained by Yersinia

The  addition  of Yersinia supplement in the media used
for enrichment and isolation increased the selectivity of
the procedure by inhibiting the growth of some
Y.enterocolitica resembling enterobacteria such as
Proteus [42]. A number of additional tests including
various biochemical reactions were carried out for the
confirmation of Y.enterocolitica (Table 1). 

The organism grows poorly on the Salmonella-
Shigella agar which is commonly used in many clinical
laboratories for the isolates of stool pathogen and a poor
growth was seen at 37°C. Yersinia can grow on
MacConkey agar, but at routine incubation temperature
forms only very small colonies which are easily
overcooked  (or)  overgrown  by  competing  flora  [43].
The cold enrichment procedures in the isolation of
Y.enterocolitica from experimentally inoculated pork meat
samples and reported that there was a direct relationship
between the duration of recovery and the initial inoculum
[44]. Cold enrichment for 9 days and selective enrichment
for 5 days at 22°C was very effective medium for the
Y.enterocolitica is based on the CIN (Cefsulodin-Irgasan-
Novobiocin) forms characteristic Bull’s eye or ‘target’
colonies [45]. An alternative medium is Yersinia selective
agar medium in which some Yersinia strain produce better
growth, but morphologically less distinct.

A cost effective diagnostic agar medium for the
differential  isolation and identification of Yersinia spp.
All the raw cow milk and pork isolates were positive for
catalase glucose, lactose, maltose, mannose, sucrose,
xylose,  galactose,  maltose,  D-xylose,  sorbital,  manitol,
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Table 1: Identification  of  Yersinia  enterocolitica  isolated  from  raw  cow  milk  and  pork samples in Namakkal district, Tamilnadu, South India, based on morphological, cultural and
biochemical  characteristics

Biochemical characteristics
Cultural -------------------------------------------------------------------------------------------------------------------------------

Isolates Morphological characteristics Carbohydrate fermentation tests IMVIC tests
Raw characteristics Motility
milk -------------------------- ---------------- -----------------------------------
samples Gram’s staining  Shape 25°C 37°C Catalase  Oxidase 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + + +
2 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + + +
3 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + + -
4 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + + +
5 - Rod + - + - + + - - + + - + + + - + + - + - + - + - - + + +
6 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + - +
7 - Rod + - + - + + - - + + - + + + + - + - + - + - + - - + + +
8 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + + +

Pork samples
1 - Rod + - + - + + - - + + - + + + + - + - + - + - + - - + - +
2 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + + +
3 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + + +
4 - Rod + - + - + + - - + + - + + + + + + - + - + - + - - + + +
5 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + + +
6 - Rod + - + - + + - - - + + + + + - + + - + - + - + - - + + -
7 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + - +
8 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + + +
9 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + + +
10 - Rod + - + - + + - - - + + + + + + + + - + - + - + - - + + +
11 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + + +
12 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + + +
13 - Rod + - + - + + - - + + - + + + + - + - + - + - + - - + + +
14 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - = + +
15 - Rod + - + - + + - - + + + + + - + + + - + - + - + - - + +
16 - Rod + - + - + + - - + + - + + + - + + - + - + - + - - + + +
17 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + + +
18 - Rod + - + - + + - - + + - + + + + + + - + - + - + - - + + +
19 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + - +
20 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + + +
21 - Rod + - + - + + - - + + + + + + - + + - + - + - + - - + + +
22 - Rod + - + - + + - - + + + + + + + + + - + - + - + - - + + +

1- glucose, 2-sucrose, 3-lactose, 4-rhamnose, 5-galactose, 6-maltose, 7-sorbitol, 8-mannitol, 9-salicin, 10-D-xylose, 11-indole, 12-Methyl-red, 13-Voges  proskauer,  14-citrate,  15-urease,
16-gelatin liquification, 17-nitrate reduction, 18-H S production, 19-Esculin hydrolysis, 20-lysine, 21-Arginine, 22-Ornithine, 23-ONPG, 24-OF2

Table 2: Antibiotic resistance pattern of Yersinia enterocolitica isolated from raw cow milk samples. zone of inhibition of the isolates in dia (mm) S-Sensitive R-Resistance

Raw cow milk samples
-----------------------------------------------------------------------------------------------------------------------------

 S.No  Antibiotics  Conc. each disc (mcg) 1 2 3 4 5 6 7 8

1 Cotrimaxazole 23.75 22(S) 24(S) 23(S) 25(S) 25(S) 24(S) 18(S) 24(S)
2 Tetracycline 30 9(R) 10(R) 10(R) 17(I) -(R) -(R) 7(R) 10(R)
3 Nalidixic acid 30 9(R) -(R) 16(I) 9(R) 10(R) 10(R) 12(R) -(R)
4 Gentamycin 10 21(S) 21(S) 20(S) 22(S) 28(S) 27(S) 26(S) 26(S)
5 Ciprofloxacin 5 22(S) 22(S) 20(I) 22(S) 16(I) 20(I) 21(S) 20(I)
6 Norfloxacin 10 24(R) 24(R) 22(R) 24(R) 22(R) 19(S) 18(S) 24(R)
7 Lomefloxacin 10 22(S) 22(S) 22(S) 21(I) 22(S) 20(I) 20(I) 24(S)
8 Cefuroxime 30 22(S) 19(S) 17(I) 15(I) 16(I) 20(S) 21(S) 19(S)
9 Amoxycillin/Clavulanic acid 20/10 20(S) 18(R) 17(R) 22(S) 20(S) 17(R) 17(R) 15(R)
10 Ampicillin 10 10(R) 8(R) 10(R) 9(R) 8(R) 10(R) 11(R) 12(R)
11 Chloramphenicol 30 22(S) 24(S) 26(S) 21(S) 22(S) 20(S) 21(S) 21(S)
12 Kanamycin 30 10(R) 11(R) 11(R) 10(R) 11R) 10(R) 9(R) 11(R)
13 Streptomycin 10 17(S) 17(S) 14(I) 19(S) 18(S) 18(S) 20(S) 17(S)
14 Methicillin 5 21(S) 21(S) 20(S) 20(S) 23(S) 21(S) 20(S) 21(S)
15 Amikacin 30 20(S) 21(S) 20(S) 21(S) 22(S) 17(S) 21(S) 21(S)
16 Erythromycin 15 10(R) 9(R) -(R) -(R) -(R) -(R) -(R) -(R)
17 Vancomycin 30 20(R 22(R 22(R) 21(S) 20(S) 21(R) 13(R) 17(R)
18 Piperacillin 10 15(R) 14(R) 13(R) 15(R) 17(R) 14(R) 14(R) 12(R)
19 Riframpcin 5 18(R) 20(S) 21(R) 20(R) 19(S) 17(S) 18(R) 20(S)
20 Oxacillin. 1 13(S) 12(R) 10(R) 15(S) 11(R) 9(R) 15(S) 14(S)
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Table 3: Antibiotic resistance pattern of Yersinia enterocolitica isolated from pork samples at Namakkal district, South India. Zone of inhibition of the isolates in dia (mm)

Pork samples
No.of. Conc. in --------------------------------------------------------------------------------------------------------------------------------------------------------------------
isolates Antibiotics mcg 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

1 Co 23.75 22(S) 24(S) 23(S) 25(S) 25(S) 24(S) 18(S) 24(S) 22(S) 23(S) 25(S) 24(S) 19(S) 20(S) 22(S) 21(S) 20(S) 18(S) 17(S) 19(S) 22(S) 24(S)
2 T 30 -(R) 12(R) 8(R) 10(R) -(R) 10(R) 10(R) 11(R) 11(R) 10(R) -(R) -(R) -(R) -(R) 12(R) 10(R) 10(R) 8(R) 12(R) 11(R) 9(R) 10(R)
3 Na 30 12(R) 22(S) 20(S) 20(S) 20(S) 19(S) 11(R) 19(S) 20(S) 22(S) 21(S) 11(R) 18(I) 11(R) 19(S) 18(I) 22(S) 12(R) 21(S) 19(S) 18(I) 19(S)
4 G 10 10(R) 15(S) 15(S) 15(S) 10(R) 10(R) 12(R) 11(R) 12(R) 11(R) 14(I) 10(R) 14(I) 13(I) 10(R) 20(S) 13(I) 18(S) 13(R) 15(S) 11(R) 10(R)
5 Cf 5 21(S) 22(S) 17(I) 20(I) 22(S) 16(I) 22(S) 11(R) 22(S) 22(S) 20(I) 22(S) 16(I) 22(S) 20(I) 21(S) 17(I) 20(I) 22(S) 22(S) 20(I) 20(I)
6 Nx 10 12(R) 10(R) 12(R) 11(R) 10(R) 20(S) 9(R) 9(R) 12(R) 11(R) 10(R) 12(R) 20(S) 18(S) 12(R) 10(R) 11(R) 13(I) 15(I) 18(I) 17(I) 10(R)
7 Lo 10 10(R) 11(R) 22(S) 22(S) 15(I) 15(I) 11(R) 14(R) 23(S) 22(S) 10(R) 15(R) 14(R) 16(R) 18(R) 22(S) 20(I) 17(R) 16(R) 15(R) 22(S) 10(R)
8 Cu 30 12(R) 21(S) 11(R) 18(I) 19(S) 11(R) 18(I) 19(S) 18(I) 19(S) 11(R) 19(S) 18(I) 17(I) 16(S) 22(S) 20(S) 22(S) 20(S) 17(I) 18(I) 22(S)
9 Ac 20/10 22(S) 20(S) 22(S) 22(S) 11(R) 22(S) 22(S) 20(S) 19(R) 18(R) 20(S) 22(S) 18(R) 17(R) 16(R) 18(R) 18(R) 17(R) 20(S) 20(S) 20(S) 18(R)
10 As 10 10(R) 10(R) 8(R) 8(R) 9(R) 10(R) 11(R) 12(R) 10(R) 10(R) 8(R) 8(R) -(R) 9(R) -(R) -(R) 10(R) 10(R) 9(R) 10(R) -(R) 10(R)
11 C 30 18(S) 20(S) 22(S) 24(S) 26(S) 21(S) 22(S) 22(S) 22(S) 20(S) 18(S) 17(S) 15(S) 17(S) 18(S) 20(S) 19(S) 19(S) 17(S) 16(S) 15(S) 15(S)
12 K 30 9(R) 9(R) 10(R) 11(R) 10(R) 9(R) 10(R) 12(R) 13(R) 12(R) 11(R) 10(R) 13(R) 12(R) 10(R) 10(R) 9(R) 9(R) 8(R) 10(R) 10(R) 10(R)
13 S 10 17(S) 15(S) 19(S) 18(S) 18(S) 20(S) 17(S) 18(S) 16(S) 14(I) 16(S) 15(S) 15(S) 14(I) 15(S) 19(S) 20(S) 20(S) 19(S) 19(S) 17(S) 18(S)
14 M 5 22(S) 22(S) 21(S) 21(S) 20(S) 21(S) 21(S) 20(S) 22(S) 24(S) 23(S) 21(S) 22(S) 20(S) 19(S) 17(S) 18(S) 16(S) 21(S) 20(S) 18(S) 22(S)
15 Ak 30 21(S) 20(S) 21(S) 17(S) 16(I) 21(S) 15(I) 22(S) 20(S) 17(S) 24(S) 19(S) 17(S) 21(S) 21(S) 24(S) 23(S) 22(S) 20(S) 17(S) 24(S) 21(S)
16 E 15 9(R) 9(R) 8(R) -(R) -(R) -(R) 10(R) 11(R) 12(R) -(R) -(R) 9(R) 10(R) 10(R) 9(R) 8(R) 9(R) 10(R) 11(R) 14(R) -(R) 10(R)
17 Va 30 22(S) 24(S) 25(S) 24(S) 18(S) 24(S) 23(S) 25(S) 24(S) 20(S) 22(S) 21(S) 20(S) 17(I) 18(I) 24(S) 24(S) 23(S) 25(S) 20(S) 22(S) 20(S)
18 Pc 10 14(R) 13(R) 15(R) 17(R) 12(R) 14(R) 14(R) 17(R) 12(R) 16(R) 16(R) 15(R) 15(R) 18(R) 14(R) 17(R) 13(R) 15(R) 14(R) 15(R) 14(R) 15(R)
19 R 5 20(S) 22(S) 24(S) 21(S) 22(S) 20(S) 20(S) 19(S) 17(I) 18(I) 18(I) 17(S) 15(S) 24(S) 24(S) 22(S) 23(S) 25(S) 20(S) 22(S) 18(S) 19(S)
20 Ox 1 13(S) 12(I) 10(R) 10(R) 17(S) 19(S) 22(S) 24(S) 21(S) 20(S) 24(S) 17(S) 20(S) 19(S) 22(S) 15(S) 17(S) 19(S) 18(S) 17(S) 20(S) 14(S)\

1. Co-Cotrimaxazole 2. T-tetracycline, 3.Na-nalidixic acid, 4.G-gentamycin, 5.Cf-ciprofloxacin, 6.Nx-Norfloxacin, 7.Lo-lomefloxacin, 8. Cu-cefuroxime, 9.Ac-Amoxycillin/Clavulanic acid,
10. As-ampicillin,  11.  C-chloramphenicol,  12.  K-kanamycin,  13.  S-streptomycin,  14.  M-methicillin,  15.Ak-amikacin,  16.  E-erythromycin,  17.  Va-vancomycin,  18.  Pc-piperacillin,
19.R-rifampcin, 20.Ox-oxacillin

sorbital whereas rhamnose, indole, salicin, esculin Tetracycline, Ampicillin, Kanamycin, Erythromycin,
hydrolysis, ornithine, ONPG, OF. Oxidase, lactose, Pipercycillin was very resistant (100%) to Pork samples.
rhamnose, citrate utilization test, Gelatin liquification, Co trimaxazole, Chloramphenicol, Methicillin, Amikacin,
lysine, arginine and H S production showed negative Vancomycin, followed by streptomycin, Oxacillin were2

results. On the basis of motility at 25°C, negative citrate sensitive to all the isolates and intermediate considered as
utilization test, positive nitrate reduction test and positive resistance. Nalidixic acid, Cefuroxime, Norfloxacin,
Voges-Proskauer test, the isolates were confirmed as Cefuroxime, Riframpicin were resistant to 3 isolates
Y.enterocolitica. The results presented depict the (37.5%), Lomfloxacin was resistant to 4 isolates (50%) and
susceptibility pattern of the isolates against different Vancomycin was resistant to 1 isolate (12.5%) in raw cow
antibiotics (Table 2). milk samples. Co trimaxazole and Methicillin were very

Antimicrobial Resistance Rate in Y. enterocolitica: to 17 isolates (78%), nine isolates (41%) were resistant to
Antibiotic susceptibility is great importance in monitoring
food   borne    pathogens    for   their   effective  control.
All isolates were subjected to Antimicrobial resistance
testing and from the results it may be elucidated that
Tetracycline, gentamycin, ampicillin, kanamycin,
erythromycin  and  piperacillin  were most  resistance  to
all   the   raw   cow   milk   samples   isolates   8/8  (100%),
Co-trimaxazole, chloramphenicol, methicillin, were
sensitive to all the isolates. Norfloxacin, vancomycin were
resistance  to  6  isolates (75%), amoxycillin/Clavulanic
acid was resistance to 5 isolates (63%) resistance,
ciproflaxacin, Riframpicin, Oxacillin showed (50%)
resistance to 4 isolates, lomefloxacin, cefuroxime showed
38% resistance followed by Nalidixic acid, Streptomycin
showed 25% and 13% antibiotic resistance respectively in
all the raw milk samples (Table 3). 

sensitive to all pork samples. Ciprofloxacin was resistant

Nalidixic acid. Norfloxacin was resistant to 19 (87%)
isolates, Lomfloxacin was resistant to 16 isolates (73%),
Cefuroxime and Vancomycin were resistant to 7 isolates
(32%). 4 isolates (19%) were resistant to Riframpicin in
pork samples (Figure 2). Many of the previous studies
have also indicated a great variation in susceptibility
pattern of the Yersinia isolates [46]. 

Several workers have reported its presence of
Yersinia enterocolitica in raw and pasteurized milk world
wide with distinguish incidence in many countries. It is
reported  that  65  raw  milk  samples  out  of the total of
110  were  found  to  contain  typical  Yersinia  colonies
[32, 46, 47]. For the presumptive characterization of
isolates, the typical Yersinia isolates were H S negative,2

produce alkaline reaction on slants but without gas
production.  In addition, these were urease positive based
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on these tests, 8 isolates were identified as a typical 3. Frederiksen, W., 1964. A study of some Yersinia
Yersinia colonies. Similar tests have been done by other
workers for presumptive testing of Yersinia spp [44, 48]
primary characterization of Y.enterocolitica involved gram
negative and Catalase positive. 

On the basis of these tests, isolates were primarily
identified as Y.enterocolitica. The Oxidase test along with
gram reaction and Catalase test was previously used for
identification of Y.enterocolitica [49]. All the isolated
samples showed multiple antibiotic resistance (MAR).
MAR index value of 0.2 or above is said to originate from
high-risk source of contamination [50]. In the present
investigation all the isolates showed a MAR index value
of more than 0.2, which implies all the isolates originated
from high risk source of contamination (Figure 3).

Finally we concluded that probably most, if not all
raw milk contains this ubiquitous enterobacterium but that
this situation must be considered as an indicator of bad
hygienic condition. This results indicates that this
organism are very frequent among pork and raw milk
samples in Namakkal district, Tamilnadu, South India,
suggesting the possible risks of infection to people
through consumption of contaminated milk and pork or by
contact with infected animals. 

These findings suggested that pork is probably a
major source of Y. enterocolitica that cause human
infections. Preventive measures that can be taken to avoid
the illness include, thorough hand washing after handling
raw milk samples, raw pork samples. Preventing cross
contamination from eats foods, by using separate
preparation areas and equipped or ensuring food handlers
have good adequate food safety training. New prevention
technologies will be critical to food safely in the future,
vaccinate  the  animals  against  a  number of zoonotic
food borne pathogens. Feeding nonpathogenic enteric
organisms and complex feedstuffs to animals can prevent
them from being colonized with harmful microbes via
competitive exclusion and other mechanisms.
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