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Abstract
To study bacteria of zoonotic importance, contaminated milk and milk products, a total 186 samples; represent 76 samples raw
milk; 35 milk products , in addition to 75 swabs from workers in shops of milk products, were collected, from August, 2019 to
April, 2020. The samples were submitted to laboratory examinations, for isolations and identifications. The results showed,
that from 186 samples: 26 (13.98%) were free from bacteria, while from others, 160 samples (86.02%), 288 isolates were isolated,
either in single form, 75 (40.3%) or mixed in two isolates in a sample 47 (25.3%), or there 33 (17.7%), or four 5 (2.7%) in a sample.
The highest numbers of isolates was Staph.58/288 (20.1%); Sal 39/288 (13.5%); Lact.35/288 (12.2%); E. coli 30/288 (10.4%);
Pseud. 30/288 (10.4%); Kleb. 29/288 (10.1%); Ent. 24/288 (8.3%); Prot.17/288 (5.9%); Cit.17/288 (5.9%); Strept. 5/288 (1.7%);
List 4/288 (1.4%). From a total 76 samples of raw milk from udder and bulk tank from cow, buffalo, sheep and goat. 142 isolates
were isolated: from which Sal. sp. 27/142 (19.0%); Staph. sp. 24/142(16.8%); Lact. 22/142 (15.5%); Ent. sp. 17/142 (12.0%); E.
coli 15/142 (10.6%); Cit. sp. and Prot. sp., each 12/142 (8.5%); Kleb.8/142 (5.6%) and Pseud. sp., 5/142(3.5%). While from a
total 35 samples of milk products (Cheese and Yoghurt), 62 isolates were isolated: Lactobacillus 14/62 (22.6%); Salmonella
12/62 (19.4%); E. coli., 10/62 (16.1%); Staph. 7/62 (11.3%); Pseudomonas 6/62 (9.7%); Proteus 5/62 (8.1%); Klebsiella 4/62
(6.5%); Enterobacter 3/62 (4.8%); Citrobacter 1/62 (1.6%).The highest isolates were from raw milk 141/186 (75.8%) then,
workers 85/186 (45.7%), and milk products 62/186 (33.3%).
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Introduction
Milk may serve as an ideal substrate for the growth

and survival of an array of bacteria and fungi, thereby
leading to the public health threat (Zucali et al., 2019)..
Milk in healthy udder cells is considered sterile, but
thereafter contamination can originate from different
sources, as teat apex, milking utensils, feed, grass, soil,
surrounding air, feces, water or moisture content, and
other environments (Verdier-Metz et al., 2012; Vacheyrou,
et al., 2011). The aims of study were isolate the most
common zoonotic pathogens from milk and milk products
from, cow, buffalo, sheep and goats. Furthermore, identify
these isolates.

Materials and Methods
All culture media, were prepared according to

instruction of Manufactures Corporation and sterilization
were, according to (Quinn et al., 2004).

Samples
The study was conducted in Department of Medicine,

College of Veterinary Medicine, University of Diyala, Iraq,
from August, 2019 - April, 2020.
Collection of raw milk samples

A total 186 samples, represent; (76) raw milk, from
cow, buffalo, sheep and goat, collected either from
udder or from bulk tanks; (35) cheese and yoghurt samples
were purchased from shop, sales shops, in addition to
(75) swabs obtained from workers and their equipment,
utilized in shops or in preparation and transportation of
milk and milk products in Diyala Province. Collected
aseptically in clean, dry and sterile tubes, in a cool places,
bring to laboratory, within 24 h. and examined upon arrival
to the laboratory, for bacteriological analysis as described
by (Fawole MO, Oso BA. Laboratory manual of
Microbiology, 2001; Islam et al., 2016).
Bacterial examination



Initially, 25ml of each raw milk sample dispended
into a sterile flask containing 225 ml of 0.1% peptone
water and mixed thoroughly. Subsequent serial decimal
dilutions of each sample were prepared in 0.1% peptone
water according to (APHA, 2001).
Swabs culturing

The swabs were submitted to culture by inoculation
into nutrient broth and incubated at 37oC for 5 hr. Loop
full from the incubated broth was distributed onto surface
of MacConkey agar then incubated at 37oC for 24 hr.
according to (Stromberg, 2015).
Characterization and identification of the colony

Characterization and identification of the colony
isolates was achieved by initial, morphological examination
of the colonies on plate. Gram staining and the biochemical
tests ,with standard reference organisms with those of
known taxa, as described by Bergey’s manual for
determinative Bacteriology(Syed et al., 2014; Bharathy
et al., 2015).

Results
Workers

From a total 75 swabs, 85 isolates were isolated.
Staph., 27/85 (31.7%); Pseud. 19/85 (22.4%); Kleb.17/
85 (20.0%); E. coli. and Strept each 5/85 (5.9%); List.,
Ent. and Cit. each 4/85(4.7%) table 1.
Cow

Total 45 samples obtained from cow, from which 81
isolates were isolated: Staph.15/81 (18.5%); Sal.13/81
(16.0%); Lact.12/81 (14.8%); Ent. 10/81 (12.3%); E.
coli 9/81 (11.1%); Prot., 8/81 (9.9%); Citro. 6/81 (7.4%);
Kl. 5/81 (6.3%); Pseud.3/81 (3.7%) table 1.
Buffalo

A total of 15 raw milk obtained from buffalo from
udder and bulk tank, from which, 30 isolates were isolated.
Sal. 6/30 (20.0%); Staph. and E. coli, 5/30 (16.6%); Lact.

and Ent. each 3/30 (10.0%); Kleb.; Pseud.; Prot. and
Citro. each 2/30 (6.7%) table 1.
Sheep

From 10 raw milk obtained from sheep, 17 isolates
were isolated : Sal. and Lact. each 4/17 (23.5%); Ent. 3/
17 (17.6%); Cit. 2/17 (11.8%); Kleb.; Staph.; E. coli and
Prot. each 1/17 (5.9%) table 1)
Goat

From 6 raw milk samples obtained from goat, 13
isolates were isolated: Sal. 4/13 (30.7%); Staph. 3/13
(23.1%); Citro. and Lact., 2/13 (15.4%); Prot. and Ent.
1/13 (7.7%) table 1.

From a total samples of raw milk from udder and
bulk tank from cow, buffalo, sheep and goat 76 samples.
142 isolates were isolated: From which Sal. sp. 27/142
(19.0%); Staph. sp. 24/142(16.8%); Lact. 22/142 (15.5%);
Ent. sp. 17/142 (12.0%); E. coli 15/142 (10.6%); Cit.
sp. and Prot. sp., each 12/142 (8.5%); Kleb. 8/142 (5.6%)
and Pseud. sp., 5/142( 3.5%) table 1.
Milk products: Cheese

A total 25 samples of cheese local and kala were
collected from which, 48 isolates were isolated. Sal. and
Lact. 9/48 (18.8%); E. coli, 8/48 (16.7%) ; Pseud. 6/48
(12.5%); Staph, 5/48 (10.4%); Kl. and Prot. 4/48 (8.3%);
Ent. 2/48 (4.2%); Cit. 1/48 (2.1%) table 1.

From 10 samples of Yoghurt ; Sulaimania, Kanoon,
14 isolates were isolated 14: Lact 5/14 (35.7%) ; Sal 3/14
(21.4%); Staph. and E. coli 2/14 (14.3%); Ent. and Prot.
1/14 (7.1%) table 1.

From a total 35 samples of milk products, 62 isolates
: Lact.14/62 (22.6%).; Sal. 12/62 (19.4%); E. coli., 10/
62 (16.1%); Staph. 7/62 (11.3%); Pseud. 6/62 (9.7%);
Prot. 5/62 (8.1%); Kleb. 4/62 (6.5%); Ent. 3/62 (4.8%);
Citr. 1/62 (1.6%) table 1.

From a total 186 samples; represent 76 samples raw
milk; 35 milk products and 75 swabs from workers in

Table 1: Total numbers of isolates in current study.

Origin No. Kl. Ps. St. E.. Sal. Lact. Cit Ent. Prot. Stre. List. Total
Work. 75 17 19 27 5 0 0 4 4 0 5 4 85

Cow teat 4 0 0 2 1 2 0 1 1 1 0 0 8
udder 30 4 1 10 6 8 10 4 7 5 0 0 55
Tank 11 1 2 3 2 3 2 1 2 2 0 0 18

Buff. Udder 10 1 1 4 2 3 2 1 3 1 0 0 18
Tank 5 1 1 1 3 3 2 1 1 0 0 13

Sheep 10 1 0 1 1 4 4 2 3 1 0 0 17
Goat 6 0 0 3 0 4 2 2 1 1 0 0 13

Cheese 25 4 6 5 8 9 9 1 2 4 0 0 48
Yoghurt 10 0 0 2 2 3 5 0 1 1 0 0 14

Total 186 29 30 58 30 39 35 17 24 17 5 4 288
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shops of milk products: 288 isolates were isolated. The
highest numbers of isolates was Staph.58/288 (20.1%);
Sal 39/288 (13.5%); Lact.35/288 (12.2%); E. coli 30/
288 (10.4%); Pseud. 30/288 (10.4%); Kleb. 29/288
(10.1%); Ent. 24/288 (8.3%); Prot.17/288 (5.9%); Cit.17/
288 (5.9%); Strept. 5/288 (1.7%); List 4/288 (1.4%) table
1.

Total numbers of samples in current study were 186.
From which, 26 (13.98%) were free from bacteria, while
from others, 160 samples (86.02%), a total of 288 isolates
were isolated; from which 75 (26.0%) as single isolate,
other as mixed with one or more isolates: in two isolates
(47) :47×2 = 94 (32.6%); or there isolates, 33 (33×3) =
99 (34.5%); or four isolates 5 (4×5) = 20 (6.9%).

Discussion
In current study from 186 total samples, 26 (13.98%)

did not yield isolates, while 160 (86.02%) yield isolates:
288 isolates were isolated. Among these isolates the
Staphylococcus sp. was the most prevalent 58/288
(20.1%); followed by Sal 39/288 (13.5%); then Lact. 35/
288 (12.2%); E. coli 30/288 (10.4%); Pseud. 30/288
(10.4%); Kleb. 29/288 (10.1%); Enterobacter 24/288
(8.3%); Proteus 17/288 (5.9%); Citrobacter 17/288
(5.9%); Strept. 5/288 (1.7%); List 4/288 (1.4%).

From 190 samples, 52 (27.37%) did not yield any
isolates. Microorganisms were isolated from 138 samples.
Among these, Staphylococcus aureus was with 52
(27.37%), followed by coagulase negative
Staphylococcus spp. 24 (12.63%), E. coli 17(8.95%),
Pseudomonas spp. 15 (7.89%), Streptococcus spp.
11(5.79%), mixed bacterial infection 9 (4.74%). Klebsiella
spp. 3(1.57%) and Bacillus spp. 1(0.52%) isolates (Mohini
et al., 2002; Grewal et al., (2005).
Workers and equipment

In current study, from 75 swabs obtained from
worker, only four of them did not yield isolates. While
from others 71 samples, 85 isolates were isolated either
in single form, [Staph. 19, Cit. 3, Pseud.13, Kleb.13, Strep.
5, List.1, Ent. 2 , E. coli 1] , or in two isolates in a sample
(14). The highest numbers of isolates was Staph 27/85
(31.7%); followed by Pseud 19/85 (22.4%); then Kleb.17/
85 (20.0%); E. coli. and Strept each 5/85 (5.9%); List.,
Ent. and Cit. each 4/85(4.7%).

The milk can be contaminated directly by farm
machinery and storage facilities. The microflora of the
bacteria in the machinery varies greatly (Michel et al.,
2006). Poor quality of milk, the use of unclean milking
and transport equipment, poor hygienic quality, unhygienic
conditions of manufacturing units, machinery, farm staff,

unclean hands of workers, inferior quality of material used
and water supplied for washing the utensils, the
environment including bedding, air, grass, collection
vessels, could be the source of accelerating the bacterial
contamination of milk product and the post manufacturing
contamination [Verdier-Metz et al., 2009; Quigley et al.,
2013].

In current study 4 swabs were obtained from external
surface of teat in cows, all were positive to bacterial
contamination. 8 isolates were isolated, two isolates in
each sample; Staph. and Sal. each of 2/8(25.0%),
Enterobacter, Citrobacter and Proteus each1/8 (12.5%).

Initial microbial colonization of raw milk comes from
the teat surface, as the organisms present in unclean teats.
These have been demonstrated to harbor a diversity of
species , including members of the phylia Firmicutes,
Actinobacteria, Proteobacteria and Bacteroides.
[Verdier-Metz et al., 2012; Bream et al., 2012; Monallier
et al., 2012]. The teat microbiota was shown to vary
greatly, from cow to cow, and farm to farm, due to the
manner in which it was acquired from, bedding,
machinery, farm staff during milking and the environment
[Verdier-Metz et al., 2012; Braem et al., 2013]. Braem
et al., 2013, identified coagulase- negative Staphylococci
as the dominant residents.

In current study, from 6 raw milk samples obtained
from goat, 13 isolates were isolated , one in single form
[Staph. 1], other in mixed, three isolates in a sample (4).:
The highest one is Sal. 4/13 (30.7%); Staph. 3/13 (23.1%);
Citro. and Lact. each 2/13 (15.4%); Prot. and Ent. each
1/13 (7.7%).

In current study, from 10 raw milk samples obtained
from sheep, two were free from contamination and 17
isolates were isolated from other samples, either in a single
form (2) [Ent. 1; Sal.; 1], or in mixed forms, two isolates
(4) , three isolates (1): Sal. and Lact. each 4/17 (23.5%);
Ent. 3/17 (17.6%); Cit. 2/17 (11.8%); Kleb.; Staph.; E.
coli and Prot. each 1/17 (5.9%).

The predominant isolated coliform strains in the
examined raw goat’s and ewe’s milk samples were E.
coli , Citrobacter amalonaticus, C. freundii,
Escherichia adecarboxylata, Enterobacter
aerogenes, Ent. agglomerans, Ent. cloacae, Ent.
gergoviae, Klebsiella oxytoca, K. pneumonia sub spp.
ozaaenae, K. pneumonia sub spp. pneumoniae and
Hafnia alvei at percentages varied between 0 to 17.14.
The incidence of coliforms was 68.57% and 60% for
raw goat’s and ewe’s milk respectively (Ombarak and
Elbagory, 2017). Comparatively lower counts of coliforms
were recorded by (Salem, 2003) for raw goat’s milk and
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(Bahout 1995) for raw ewe’s milk.
In current study, coliform strains occupied 156/186

(83.87%). Sal.; E. coli.; Entero.; Kleb; Prot.; Citro
account for (39; 30; 24; 29; 17 and 17) respectively.

In current study, E. coli occupied the fourth position
(30/186(16.1%), post Staph., Sal., Lact., from raw milk
15/76919.7%), From milk product 10/35 (28.6%), from
workers 5/75 (6.7%).

Sheep and goats may act as a reservoir of pathogenic
E. coli and their milk may serve as vehicle for the
pathogen transmission to humans (Abd El-Ael and Awad,
2008). Relatively lower incidence was reported by
(Foschino et al., 2002 and Dontorou et al., 2003), but
higher incidence was reported by (Bahout, 1995; Abd
El-Ael and Awad, 2008). The incidence of E. coli (14.29
and 11.43%) in raw goat’s and ewe’s milk, respectively
(Ombarak and Elbagory, 2017). This to some extent also
recorded by (Foschino et al., 2002). Soomro et al., 2002
isolated E. coli in 57% of the 100 raw milk samples.

Staph. occupied the first position in current study,
(58/186 (31.18%), from raw milk 24/76 (31.6%), from
milk product 7/35(20.0%), from workers 27/75 (36.6%).

Alisarli and Solmaz (2003), detected S. aureus 38%
of the 100 raw milk samples. Coliform organisms and S.
aureus are good indicators of the standard of hygiene
and handling.

S. aureus was isolated from 3 cows’ milk samples, 6
sheep’s milk samples and 3 goats’ milk samples. While
E. coli was not detected in cows’ milk samples; it was
detected in 1 sheep’s milk sample and 5 goats’ milk
samples. Salmonella spp. was not detected in all samples
analyzed (Ekici et al., 2004).

Out of 118 raw milk samples processed, 12 (10.16%)
samples yielded the growth of S. aureusthis occuer by
Paterl et al., (2018). The prevalence rates were differing
according to regions of India, at Navsari district region
showed prevalence of 10.16%; While Thaker et al.,
(2013), reported 6.215% in Anand (Gujarat) region of
India; Meanwhile, Kumar and Prasad, (2010). reported
26% prevalence in milk samples collected from local
vendors of Pantnagar, India. Sarkar et al., (2013)
documented 74.5% (149/200) of the milk samples were
positive for S. aureus from the Karnal, North India and
Lingathurai and Vellathurai, (2010) reported 61.7% of
prevalence of S. aureus from 60 raw milk samples from
Madurai region of South India.

Farhan and Salk, (2007) studied on 130 milk samples
in Palestine and found 48(36.9%) samples were
containing S. aurus . Ekici et al., (2004) found (18.18%)

of the milk samples positive for S. aureus while studying
66 samples in Turkey. In Morocco, Bendahou et al.,
(2008) studied 27 samples and found 40% of the milk
samples were containing S. aureus; while in India, 61.7%
of the raw milk samples were found positive out of 60
samples studied (Lingathurai and Vellathurai, 2010).

Prevalence rate from Morocco, Palestine and
Bangladesh reported by Bendahon et al., 2008, Farhan
and Salk (2007) and Jahan et al., (2014) as (40%, 36.9%),
and 25.53% respectively, which were higher to Patel et
al., (2018) study. However, similar prevalence has been
previously reported by Fagundes et al., (2010). From
Sao Paulo State, Brazil, The ratio was (10.8%) by Ayano
et al., (2013). (13.8%) from Holeta, Ethiopias. From all
these study results of above mentioned indicates
prevalence of S. aureus is varied from place to place
and regions to regions around the world and it highlights
that hygienic practice of milking and selling influence the
prevalence of S. aureus in milk.

Thaker et al., (2013) showed that out of total 160
samples, (100) milk and (60) milk products i.e. curd (30),
and pedha (30). S. aureus was isolated in 10 isolates
from 160 samples (6.25%); as 6 (6.00%), of 100 milk
samples, 3 (10.0%) from 30 pedha and 1 (3.33%) from
30 curd samples. Fagundes et al., (2010) recorded (7.3%)
and Kumar and Prasad (2010) (6.6%).

Higher level of incidence of S. aureus have been
reported by Singh and Prakash, (2008); Ekici et al., (2004);
Santana et al., (2010); Zakary et al., (2010) and
Lingathurai and Vellathurai (2010), who found 17.39%,
18.18%, 18.80%, 40% and 61.7% incidence respectively.

The finding of Thaker et al., (2013) study are in
accordance with the findings; Ekici, et al., (2004); (9.5
%) Normanno et al., (2007) (12.8%); Singh and Prakash
(2008) (10.34%); Kumar and Prasad, 2010 (6.6%) and
Addis et al., (2011), (10%).

A total of 47 raw milk samples were tested and S.
aureus was isolated from 12 (25.53%) samples (Jahan
et al., 2015). The prevalence of S. aureus in raw milk
and dairy product was found to be 56% in Turkey by
Gundogan and Avci (2014) which were significantly
higher than study of Jahan et al., (2015).

Jahan et al., (2015) from raw milk samples from
dairy cattle.12 samples were positive for S. aureus
(25.53% (12/47). Zafolon et al., (2008) studied at Nova
Odesa, Sao Paulo; showed that the prevalence of S.
aureus was 54.4% . the results of Jahan et al., (2015)
are higher when compared to those of (Shitandi and
Sternesjo, 2004; Gundogan et al., 2006).
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The high incidence of S. aurus is indicative of poor
hygienic measures during production, handling and
distribution, stated in the findings of Zakary et al., (2011).

Salmonella sp. occupied the second position, post
Staph. in current study (39/186 (21.0%), from raw milk
27/76 (35.5%), from milk product 12/35 (34.3%).

Salmonella spp. has been detected in raw sheep
milk (Fotou et al., 2011). However, this pathogen is one
of the main microbiological hazards in raw cow milk
(Claeys et a., 2013).

In current study , Pseudomonas occupied the eighth
position, 30/186 (16.13%), from raw milk 5/76 (6.6%);
from milk product 6/35 (17.1%0; from workers 19/75
(25.33%).

 In current study, Listeria sp. was last position 4 out
of 186 total samples in study, (2.15%), as it isolated from
workers and equipment only 4/75(5.33%).

In Asmaa et al., (2017) milking equipment had the
highest isolation rate of Listeria spp., followed by raw
milk and hands swabs. There was no significant
difference between Listeria spp. isolation rates between
the three sources.

Listeria monocytogenes is ranked as the third major
pathogen that is transmitted by food (Scallan et al., 2012)
and its occurrence in milk and dairy products has a
negative impact on dairy industry and public health (Usman
et al., 2016).

The occurrence of Listeria spp. isolated from raw
milk concurred with findings, 26% in Colombia (Vanegas
et al., 2009) and 23% in Iran (Rahimi et al., 2010). A
higher isolation rate of Listeria spp. in Asmaa et al.,
(2017) study compared to previous studies in Egypt and
other countries has been observed (Ismiel et al., 2014
and Jamali et al., 2013) and lower incidence (53%) than
recently reported in Nigeria by Usman et al., (2016). On
the other hand, previous studies reported the occurrence
of Listeria spp. in 1.5% of tested milking equipment [59].
Isolated from milking equipment and hand swabs in Asmaa
et al., (2017) study. It is known that the main sources of
Listeria spp. contamination in dairy farms are infected
animals, poor silage quality, and environment (Pantoja et
al., 2012). The infected animals and insufficient hygienic
measures during milking and milk storage are likely the
most common sources of Listeria spp. contamination.
(Asmaa et al., 2017).

El Marnissi et al., (2013) exhibited 5.90% as an
overall prevalence of L. monocytogenes in raw milk.
Boubendir et al., (2016) observed a comparable
occurrence in bovine raw milk from the Northen Eastern

Algaria, Jami et al., (2011) reported a lower contamination
rate for milk samples in Mashhad, Iran.

It has been shown that lactic acid bacteria (LAB)
are the predominant microorganism in most fermented
foods (Gulitz et al., 2013; Guetouache et al., 2015). They
ferment lactose to lactate and are the dominant population
in bovine, goat, sheep and buffalo milk prior to
pasteurization. Raw milk contains about 30% of
undesirable micro-organisms in total microbial count,
therefore, this problem suggests inflexible hygienic
measures must be followed in cheese making
(Melkamsew et al., 2012; Pazakova et al., 2001).

In current study, from 25 samples of cheese, only 4
were free from contamination and 48 isolates were
isolated, either in single form 4 [Psed.1, E. coli, 2, Lact.1],
or in two isolates 8, three isolates 8, or 4 isolates 1. The
highest number was, Sal. and Lact. Each (36.0%),
followed by E. coli (32.0%), Pseud. (24.0%), Staph.
(20.0%), Kleb. and Prot. each (16.0%), Cit. (4.0%). While
from 10 samples of Yoghurt, submitted for examination,
14 isolates were isolated, 5 in single form, [Staph. 1, Sal.
1, lact. 3], other in mixed forms, three isolates (3) in a
sample. The highest one was Lact. (50.0%), Sal. (30.0%),
Staph. and E. coli each (20.0%), Ent. and Prot. each
(10.0%).

Cremonesi et al., (2007) tested 33 samples of raw
milk cheese and found all the samples were positive for
Staphylococcus aureus contamination. E. coli was
isolated from 76 samples out of 77 random samples, and
19.48% of isolates were belonged to EPEC serogroup in
Kerman, Iran (Melkamsew et al., 2012; Pazakova et
al., 2001).

Coliform bacteria, Escherichia coli, Staphylococcus
aureus and mold-yeast counts were detected in some
dairy products in Kirklareli, Turkey (Çetin et al., 2015).

The final microbiota of raw milk cheese varies
depending on the type of cheese and ripening process
used, as well as the location within the cheese that is
sampled ( Montel et al., 2014; Irlinger et al., 2015).

Microbiota of raw milk cheese comes not only from
the raw milk, but also from added starters and the
environment (Gatti et al., 2014; Neviani et al., 2013).

Traditional cheese making processes often involve
the use of a wooden surface, either in the form of a
storage vat or a ripening shelf. Wood is a natural reservoir
for microbes and hence transfers this microbiota to the
cheese (Settanni et al., 2012). LAB species abundance
and diversity increases after exposure to wooden vats
(Licitra et al., 2007; Lortal et al., 2009), while ripening
on wooden shelves leads to transference of coryneform
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bacteria, moulds, and yeasts (Mariani et al., 2007).
Despite improvements in dairy processing, domestic

soft cheeses are still very popular. This type of cheese is
usually made from raw milk with insufficient hygienic
quality in rural regions. Hence, raw milk can be primarily
considered the main source of microbial contamination
(García and Díaz, 2011). In addition, worker’s hand,
packaging, transportation and marketing can be the
secondary cause in poor conditions of the soft cheese.
Also, non-hygienic water rather than tap water mostly
used in the cleaning of the utensils used in cheese making
as well as general daily uses Hill et al., 2012; Uyttendaele
et al., 2015).

Temelli et al., (2006) investigated the possible
sources of the cheese contamination and found that starter
culture was a possible contamination source for coagulase
positive staphylococci, enterococci and psychrophilic
bacteria, while floor and packaging material were as the
contamination source of psychrophilic bacteria. Although
soft cheese is a nutritious food, it may act as a good
means for pathogenic microorganisms (Araújo et al.,
2002). E. coli was isolated from milk products like Mawa,
Khoa, Cream, Dahi, Cheese, Butter, Gulabjamum
(Vernoz- Rozand et al., 2005).

The prevalence of E. coli in Ras cheese was 21.7%,
while that of raw milk and Karish cheese was 76.4 and
74.5% respectively, out of 187 dairy products including
raw milk samples, 55 Karish cheese and 60 Ras cheese,
222 E. coli isolates including 111; 89 and 22 were obtained
from 55 raw milk samples (76.4%), 41 Karish cheese
(74.5%) and 13 Ras cheese (21.7%) respectively). The
higher E. coli contamination rate of Karish cheese,
compared to Ras cheese, may be due to the differences
in cheese making process and the characteristics of final
product between these two cheese (Ombarak et al.,
(2016).

Higher prevalence of E. coli in cheese has been
reported from Brazil (96 to 97.7%) Araújo et al., 2002;
Araújo et al., 2002; Zimbabwe (66.6%) (Gran et al.,
2003); South Africa (23.3%) (Lues et al., 2003); India
(31.6 to 57%) (Nanu et al., 2007; Singh and Prakash,
2008).

Listeria monocytogenes has been found in a high
percentage of hard cheese made from raw or low heat
treated sheep milk in EU countries, including Italy
(Ministry of Work, Health and Social Policies, (EFSA,
2015).

References
Abd El-Aal, S.F.A. and E.I. Awad (2008). Bacteriological quality

of raw ewe’s and goat’s milk, with special references to
foodborne pathogens. Beni-Suef Vet. Med. J., 18: 28-33.

Addis, M., M. Pal and N. Kyule (2011). Isolation and
Identification of Staphylococcus species from Raw Bovine
Milk in Debre Zeit, Ethiopia. Vet. Res., 4(2): 45-9.

Alisarli, M. and H. Solmaz (2003). Sagmal ineklerin meme basi
derisi ve çig sütlerinden izole edilen Staphylococcus
aureus ’larin patojenite özellikleri ile bazi antibiyotiklere
duyarliliklari. SEYES’ 2003, Süt Endüstrisinde Yeni Egilimler
Sempozyumu, 22-23 Mayis 2003, Sempozyum Kitabi, sh:
149-155, Izmir, Türkiye.

American Public Health Association (APHA) (2001).
Compendium of methods for the microbial examination of
foods. 4P Pth Ed. American public health association.
Washington. DC. USA.

Araújo, V.S., V.A. Pagliares, M.L.P. Queiroz and A.C. Freitas-
Almeida (2002). ‘Occurrence of Staphylococcus and
enteropathogens in soft cheese commercialized in the city
of Rio de Janeiro, Brazil’, J. of Appl. Microbiol., 92(6):
1172-77.

Asmaa, Q., A.S. Salwa, M. Al-Tag, A.S. Adam, Y. Li and B.H.
Osman (2017). Parasitological and biochemical studies on
cutaneous leishmaniasis in Shara’b District, Taiz, Yemen.
Annals of clinical microbial. and antimicrobials, 16(1):
47.þ

Ayano, A.A., F. Hiriko, A.M. Simyalew and A. Yohannes (2013).
Prevalence of subclinical mastitis in lactating cows in
selected commercial dairy farms of Holeta district. J. Vet.
Med. Anim. Health, 5(3): 67-72.

Bahout, A.A.(1995). Hygienic status of raw ewe’s milk.
Alexandria J. of Vet. Sci., 11: 13-7.

Bendahon, A., M. Lebbadi, L. Ennanei, F.Z. Essadqui and M.
Abdin (2008). Characterization of Staphylococcus species
isolation from raw milk and milk products (iIben and jben)
in North Marocco. The Journal of Infection in Developing
Countries, 2(03): 218-25.þ

Bharathy, S., L. Gunaseelan, K. Porteen and M. Bojiraj (2015).
Prevalence of Staphylococcus aureus in raw milk: Can it
be a potential public health threat. Internat. J. of Advanced
Res., 3(2): 801-6.þ

Boubendir, A., D.I. Serrazanetti, M.A. Hamidechi, L. Vannini
and M.E. Guerzoni (2016). Changes in bacterial populations
in refrigerated raw milk collected from a semi-arid area of
Algeria. Annals of Microbiol., 66(2): 777-83.þ

Braem, G., S. De Vliegher, B. Verbist, M. Heyndrickx, F. Leroy
and L. De Vuyst (2012). Culture-independent exploration
of the teat apex microbiota of dairy cows reveals a wide
bacterial species diversity. Vet. Microbiol., 157: 383–90.

Braem, G., S. De Vliegher, B. Verbist, V. Piessens, E. Van Coillie,
L. De Vuyst and F. Leroy (2013). Unraveling the microbiota
of teat apices of clinically healthy lactating dairy cows,
with special emphasis on coagulase-negative
staphylococci. J. of dairy Sci., 96(3): 1499-1510.þ



Isolation and identification of zoonotic importance bacteria from milk, milk products and Human in Diyala, Iraq 6815

Çetin, B., S. Karasu, A. Atik and M.Z. Durak (2015).
‘Investigation of Microbiological Quality of Some Dairy
Products in Kirklareli: Detection of Salmonella spp. and
Listeria monoctyogenes by Real Time PCR’, J. of Tekirdag
Agri. Faculty, 12(1):.

Claeys, W.L., S. Cardoen, G. Daube, J. De Block, K. Dewettinck,
K. Dierick, et al., (2013). Raw or heated cow milk
consumption: review of risks and benefits. Food Control,
31: 251-62.

Cremonesi, P., G. Perez, G. Pisoni, P. Moroni, S. Morandi, M.
Luzzana, M. Brasca and B. Castiglioni (2007). ‘Detection
of enterotoxigenic Staphylococcus aureus isolates in raw
milk cheese’, Letters in Applied Microbiol., 45(6): 586-
91.

Dontorou, C., C. Papadopoulou, G. Filioussis, V. Economou, I.
Apostolou, G. Zakkas and S. Levidiotou (2003). Isolation
of Escherichia coli O157: H7 from foods in
Greece. International journal of food microbiology, 82(3):
273-279.þ

Ekici, K., H. Bozkurt and O. Isleyici (2004). Isolation of some
pathogens from raw milk of different milch animals.
Pakistan Journal of Nutrition, 3: 161-2.

El Marnissi, B., L. Bennani, N. Cohen, A.E. Lalami and R. Belkhou
(2013). Presence of Listeria monocytogenes in raw milk
and traditional dairy products marketed in the north-central
region of Morocco. Afr. J. Food Sci., 7(5): 87-91.þ

European Food Safety Authority (EFSA) (2015). The community
summary report on trends and sources of zoonoses and
zoonotic agents and food-borne outbreaks in the European
Union in 2012. European Food Safety Authority Journal,
12: 3547.

Fagundes, H., L. Barchesi, A.N. Filho, L.M. Ferreira and C.A.F.
Oliveira (2010). Occurrence of Staphylococcus aureus in
raw milk produced in dairy farms in São Paulo state, Brazil.
Braz. J. Microbiol., 41(2): 376-80.

Farhan, M. and S. Salik (2007). Evaluation of bacteriological
contamination in raw (un-processed) milk sold in different
regions of Lahore (Pakistan). Journal of Agri. and Social
Sci. (Pakistan). þ

Fawole, M.O. and Oso, B.A. (2001). Laboratory manual of
Microbiology: Revised edition spectrum books
Ltd. Ibadan, 127.

Foschino, R., A. Invernizzi, R. Barucco and K. Stradiotto (2002).
Microbial composition, including the incidence of
pathogens, of goat milk from the Bergamo region of Italy
during a lactation year. J. of Dairy Res., 69(2): 213-25.þ

Fotou, K., A. Tzora, C. Voidarou, A. Alexopoulos, S. Plessas, I.
Avgeris and P.G. Demertzis (2011). Isolation of microbial
pathogens of subclinical mastitis from raw sheep’s milk of
Epirus (Greece) and their role in its hygiene. Anaerobe,
17(6): 315-9.

García, L.A. and M. Díaz (2011). 2.72-Cleaning in Place.
Comprehensive Biotechnology (Second Edition), 2: 983-

97.
Gatti, M., B. Bottari, C. Lazzi, E. Neviani and G. Mucchetti (2014).

Invited review: Microbial evolution in raw-milk, long-
ripened cheeses produced using undefined natural whey
starters. Journal of dairy science, 97(2): 573-91.

Giannotti, D., D. Cerri and S. Rindi (1993). Escherichia coli in
ewe’s milk and pecorino. Industrie Alimentari, 32: 846-7,
582.

Gran, H.M., A. Wetlesen, A.N. Mutukumira, G. Rukure and J.A.
Narvhus (2003). Occurrence of pathogenic bacteria in raw
milk, cultured pasteurized milk and naturally soured milk
produced at small-scale dairies in Zimbabwe. Food control,
14(8): 539-44.þ

Grewal, I.S. (2005). “Continuous centrifugal separation of slurry
using balls contained in a recess of a bowl.” þU.S. Patent
No. 6,962,560. Washington, DC: U.S. Patent and Trademark
Office.

Guetouache, M. and B. Guessas (2015). Characterization and
Identification of lactic acid bacteria isolated from traditional
cheese (Klila) prepared from cow’s milk. Afri. J. of
Microbiol. Res., 9(2): 71-7.

Gulitz, A., J. Stadie, M. Wenning, M. Ehrmann and R.F. Vogel
(2013). The microbial diversity of water kefir. International
Journal of Food Microbiology, 151(3): 284-8.

Gundogan, N. and E. Avci (2014). Occurrence and antibiotic
resistance of Escherichia coli, Staphylococcus aureus
and Bacillus cereus in raw milk and dairy products in T
urkey. Intern. J. of dairy Technol., 67(4): 562-9.þ

Gündoðan, N., S. Citak and E. Turan (2006). Slime production,
DNase activity and antibiotic resistance of
Staphylococcus aureus isolated from raw milk, pasteurised
milk and ice cream samples. Food Control, 17(5): 389-92.

Hill, B., B. Smythe, D. Lindsay and J. Shepherd (2012).
‘Microbiology of raw milk in New Zealand’, Intern. J. of
Food Microbiol., 157(2): 305-8.

Irlinger, F., S. Layec, S. Hélinck and E. Dugat-Bony (2015).
Cheese rind microbial communities: diversity, composition
and origin. FEMS Microbiol. letters, 362(2): 1-11.þ

Islam, M.A., S.M.L. Kabir and M.T. Rahman (2016). Molecular
detection and characterization of Staphylococcus aureus
isolated from raw milk sold in different markets of
Bangladesh. Bangladesh J. of Vet. Med., 14(2): 277-82.

Ismaiel, A.A.R., A.E.S. Ali and G. Enan (2014). Incidence of
Listeria in Egyptian meat and dairy samples. Food Sci.
and Biotechnol., 23(1): 179-85.þ

Jahan, M., M. Rahman, M.S. Parvej, S.M.Z.H. Chowdhury, M.E.
Haque, M.A.K. Talukder and S. Ahmed (2015). Isolation
and characterization of Staphylococcus aureus from raw
cow milk in Bangladesh. Journal of Advanced Veterinary
and Animal Research, 2(1): 49-55.

Jamali, H., M. Paydar, B. Radmehr and S. Ismail (2013).
Prevalence, characterization, and antimicrobial resistance



of Yersinia species and Yersinia enterocolitica isolated
from raw milk in farm bulk tanks. Journal of dairy
Sci., 98(2): 798-803.

Jami, N., A. Benjouad and M. Bouksaim (2011). Probiotic
potential of Lactobacillus strains isolated from known
popular traditional Moroccan dairy products. Brit.
Microbiol. Res. J., 1(4): 79.þ

Kumar, R. and A. Prasad (2010). Detection of E. coli and
Staphylococcus in milk and milk products in and around
Pantnagar. Vet. World, 3(11): 495.þ

Licitra, G., J.C. Ogier, S. Parayre, C. Pediliggieri, T.M. Carnemolla,
H. Falentin, M.N. Madec, S. Carpino and S. Lortal (2007).
Variability of bacterial biofilms of the “tina” wood vats
used in the ragusano cheese making process. Appl.
Environ. Microbiol., 73: 6980–7.

Lingathurai, S. and P. Vellathurai (2010). Bacteriological quality
and safety of raw cow milk in Madurai, South India. Web
med. Central Microbiol., 1: 1-10.

Lortal, S., A. Di Blasi, M.N. Madec, C. Pediliggieri, L. Tuminello,
G. Tanguy, J. Fauquant, Y. Lecuona, P. Campo, S. Carpino
and G. Licitra (2009). Tina wooden vat biofilm: a safe and
highly efficient lactic acid bacteria delivering system in
PDO Ragusano cheese making. Intern. J. of  food
microbial., 132(1): 1-8.

Lues, J.F.R., P. Venter and H. Van der Westhuizen (2003).
Enumeration of potential microbiological hazards in milk
from a marginal urban settlement in central South
Africa. Food microbial., 20(3): 321-6.þ

Mariani, C., R. Briandet, J.F. Chamba, E. Notz, A. Carnet-Pantiez,
R.N. Eyoug and N. Oulahal (2007). Biofilm ecology of
wooden shelves used in ripening the French raw milk smear
cheese Reblochon de Savoie. J. of Dairy Sci., 90(4): 1653-
61.

Melkamsew, A.T., M. Pal and A.H. Beda (2012). ‘Bacteriological
Study on Coliforms Organisms from Ethiopian Traditional
Cheese West Showa Zone, Ethiopia’, Intl. J., 3(3): 188-9.

Michel, V., A. Hauwuy and J. Chamba (2006). Raw milk microbial
composition: differences in links with microbial practices.
Rencontres. Rech. Rumin., 13: 309–12.

Mohini, M. and K.K. Singhal (2002). Uncertainty reduction in
methane and nitrous oxide gases emission from livestock
in India. Project report, Dairy Cattle Nutrition Division,
National Dairy Res. Institute, Karnal, India, 62.

Monsallier, F., I. Verdier-Metz, C. Agabriel, B. Martin and M.C.
Montel (2012). Variability of microbial teat skin flora in
relation to farming practices and individual dairy cow
characteristics. Dairy Sci. Technol., 92: 265–78.

Montel, M.C., S. Buchin, A. Mallet, C. Delbes-Paus, D.A.
Vuitton, N. Desmasures and F. Berthier (2014). Traditional
cheeses: rich and diverse microbiota with associated
benefits. Intern. J. of food microbial., 177: 136-54.

Najand, L.M. and R. Ghanbarpour (2006). A study on
enteropathogenic Escherichia coli isolated from domestic

Iranian soft cheese. Veterinarski arhiv, 76(6): 531-6.
Nanu, E., C. Latha, B. Sunil, M.T. Prejit and K.V. Menon (2007).

Quality assurance and public health safety of raw milk at
the production point. Ameri. J. Food Technol., 2(3): 145-
52.þ

Neviani, E., B. Bottari, C. Lazzi and M. Gatti (2013). New
developments in the study of the microbiota of raw-milk,
long-ripened cheeses by molecular methods: the case of
Grana Padano and Parmigiano Reggiano. Frontiers in
microbial., 4: 36.þ

Normanno, G., G. La Salandra, A. Dambrosio, N.C. Quaglia, M.
Corrente, A. Parisi and G.V. Celano (2007). Occurrence,
characterization and antimicrobial resistance of
enterotoxigenic Staphylococcus aureus isolated from meat
and dairy products. Intern. J. of food Microbiol., 115(3):
290-6.

Ombarak, R.A. and A.M. Elbagory (2017). Bacteriological quality
and occurrence of some microbial pathogens in goat’s
and ewe’s milk in Egypt. Internat. Food Res. J., 24(2): þ

Ombarak, R.A., A. Hinenoya, S.P. Awasthi, A. Iguchi, A. Shima,
A.R.M. Elbagory and S. Yamasaki (2016). Prevalence and
pathogenic potential of Escherichia coli isolates from raw
milk and raw milk cheese in Egypt. Intern. J. Food
Microbiol., 221: 69-76.

Paneto, B.R., R.P. Schocken-Iturrino, C. Macedo, E. Santo and
J.M. Marin (2007). Occurrence of toxigenic Escherichia
coli in raw milk cheese in Brazil. Arquivo Brasileiro de
Medicina Veterinária e Zootecnia, 59(2): 508-12.þ

Pantoja, D., R. Donoso, L. Agulló, M. Córdova, M. Seeger,
D.H. Pieper and B. González (2012). Genomic analysis of
the potential for aromatic compounds biodegradation in
Burkholderiales. Environ. Microbiol., 14(5): 1091–117.

Patel, M.R., J. Ellerton, J.R. Infante, M. Agrawal, M. Gordon, R.
Aljumaily and A.B. Apolo (2018). Avelumab in metastatic
urothelial carcinoma after platinum failure (JAVELIN Solid
Tumor): pooled results from two expansion cohorts of an
open-label, phase 1 trial. The Lancet Oncology, 19(1): 51–
64.

Paterl, J., H.W. Barkema, L. Zhang, G. Liu, Z. Deng and L. Cai
(2018). Incidence of clinical mastitis and distribution of
pathogens on large city. dairy farms J. of Dairy Sci., 100:
4797–806.

Pazakova, J., M. Pipova, P. Turek and J. Nagy (2001). ‘Changes
in some microbiological and chemical parameters during
the ripening of sheep cheese at different temperatures’,
Czech J. of Food Sci., 19 (4): 121-4.

Quigle, L., O. O’Sullivan, C. Stanton, T.P. Beresfor, R.P. Ross,
G.F. Fitzgerald and P.D. Cotter (2013). The complex
microbiota of raw milk. FEMS Microbiol Rev., 37: 664-98.

Quinn, E., B. Carter, Markey and R. Carter (2004). Clinical Vet.
Microbiol., Mosbey, Maryland Heights, MI, USA.

Rahimi, E., H. Momtaz, A. Sharifzadeh, A. Behzadnia, M.S.
Ashtari, S.Z. Esfahani and M. Momeni (2010). Prevalence

6816 Rofeida Muhammad Hussein and Al-Khafaji Nazar Jabbar



and antimicrobial resistance of Listeria species isolated
from traditional dairy products in Chahar Mahal &
Bakhtiyari, Iran. Bulgarian J. of Vet. Med., 15(2): þ

Salem, N.I.E. (2003). Sanitary status of sheep and goat milk in
Kafr El-Shikh. Alexandria, Egypt: Alexandria University,
Ph.D. thesis.

Santana, E.H.W., M.D.L.R.D. Cunha, T.C.R.M.D. Oliveira, L.B.
Moraes, L.C. Aragon-Alegro and V. Beloti (2010).
Assessment of the risk of raw milk consumption related to
staphylococcal food poisoning. Ciência Animal Brasileira,
643-652.þ

Sarker, N., S. Islam, M. Hasan, F. Kabir, M.A. Uddin and R.
Noor (2014). Use of multiplex PCR assay for detection of
diarrheagenic Escherichia coli in street vended food items.
Amer. J. of Life Sci., 1(6): 267-72.þ

Scallan, E., F.J. Hoekstra and B.E. Mahon (2012). Food borne
Diseases Active Surveillance Network (FoodNet) in 2012:
a foundation for food safety in the United States. Clinical
Infectious Diseases, 54(5): S381-4.þ

Settanni, L., A. Di Grigoli, G. Tornambe, V. Bellina, N. Francesca,
G. Moschetti and A. Bonanno (2012). Persistence of wild
Streptococcus thermophilus strains on wooden vat and
during the manufacture of a traditional Caciocavallo type
cheese. Int. J. Food Microbiol., 155: 73–81.

Shitandi, A. and A. Sternesjö (2004). Prevalence of multidrug
resistant Staphylococcus aureus in milk from large-and
small-scale producers in Kenya. J. of dairy Sci., 87(12):
4145-9.þ

Singh, P. and A. Prakash (2008). Isolation of Escherichia coli,
Staphylococcus aureus and Listeria monocytogenes from
milk products sold under market conditions at Agra
region. Acta agriculturae Slovenica, 92(1): 83-8.þ

Soomro, A.H., M.A. Arain, M. Khaskheli and B. Bhutto (2002).
Isolation of Escherichia coli from raw milk and milk
products in relation to public health sold under market
conditions at Tandojam. Pakistan Journal of
Nutrition, 1(3): 151-2.þ

Stromberg, Z.R., G.L. Lewis, D.B. Marx and R.A. Moxley (2015).
Comparison of enrichment broths for supporting growth
of Shiga toxin-producing Escherichia coli. Curr.
Microbiol., 71: 214-9.

Syed Zubair Hussaini, M., R.M. Shaker, Gulve and M. Asef
Iqbal (2014). Bacterial Analysis of raw milk and packed
milk of beed. J. of Advances in Appl. Sci. and Technol.,
1(1): 53-8.

Tambekar, D.H. and S.A. Bhutda (2010). Prevalence of
Bacteriological pathogens in Pedha (a milk product) sold
in Amrawati (India). International journal of dairy
science, 5(3): 173-6.þ

Temelli, S., A. Anar, C. Sen and P. Akyuva (2006). ‘Determination
of microbiological contamination sources during Turkish

white cheese production’, Food Control, 17(11): 856-61.
Thaker, H.C., M.N. Brahmbhatt, J.B. Nayak and H.C. Thaker

(2013). Isolation and identification of Staphylococcus
aureus from milk and milk products and their drug
resistance patterns in Anand, Gujarat. Vet. World, 6(1):
10-3.þ

Usman, T., T.A. Siddiqui, B.C. Shaha, M. Walliullah and T.
Ahmed (2016). Microbiological quality analysis of sheep’s
Milk collected from local market around Dhaka city. Int.
Food Res. J., 21(1): 33-8.

Uyttendaele, M., L.A. Jaykus, P. Amoah, A. Chiodini, D.
Cunliffe, L. Jacxsens, K. Holvoet, L. Korsten, M. Lau, P.
McClure, G. Medema, I. Sampers and P. Rao Jasti (2015).
‘Microbial Hazards in Irrigation Water: Standards, Norms,
and Testing to Manage Use of Water in Fresh Produce
Primary Production’, Comprehensive Rev. in Food Sci.
and Food Safety, 14(4): 336-56.

Vacheyrou, M., A.C. Normand, P. Guyot, C. Cassagne, R.
Piarroux and Y. Bouton (2011). Cultivable microbial
communities in raw cow milk and potential transfers from
stables of sixteen French farms. Internet. J. of food
microbial., 146(3): 253-62.

Vanegas, M.C., E. Vásquez, A.J. Martinez and A.M. Rueda
(2009). Detection of Listeria monocytogenes in raw whole
milk for human consumption in Colombia by real-time
PCR. Food Control, 20(4): 430-2.

Verdier Metz, I., G. Gagne, S. Bornes, F. Monsallier, P. Veisseire,
C. Delbes Paus and M.C. Montel (2012). Cow teat skin, a
potential source of diverse microbial populations for
cheese production. Appl. Environ. Microbiol., 78: 326–
33.

Verdier-Metz, I., V. Michel, C. Delbes and M.C. Montel (2009).
Do milking practices influence the bacterial diversity of
raw milk?. Food microbiology, 26(3): 305-10.

Vernozy Rozand, C., M.P. Montet, M. Berardin, C. Bavai and L.
Beutin (2005). Isolation and characterization of Shiga toxin
producing Escherichia coli strains from raw milk cheeses
in France. Letters in appl. Microbiol., 41(3): 235-41.

Zafolon, L.F., H. Langoni, F. Benvenutto, L. Castelani and C.R.
Broccolo (2008). Aspectosepidemiológicos da
mastitecausadapor Staphylococcus aureus. Veterinária
e Zootecnia, 15: 56-65.

Zakary, E.M., M.Z. Nassif and G.M. Mohammed (2011).
Detection of Staphylococcus aureus in bovine milk and
its product by real time PCR assay. Global Journal of
Biotechnology and Biochemistry, 6(4): 171-7.þ

Zucali, M., L. Bava, A. Tamburini, M. Brasca, L. Vanoni and A.
Sandrucci (2011). Effects of season, milking routine and
cow cleanliness on bacterial and somatic cell counts of
bulk tank milk. J. of Dairy Res., 78(4): 436-41.

Isolation and identification of zoonotic importance bacteria from milk, milk products and Human in Diyala, Iraq 6817


