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Abstract

One of the common types of cheese manufactured in Iraq is Al-arab cheese. The reason for this is due
to high proportion of protein ,texture and price. However, the conventional way that used to produce
and sell it affords many opportunities for microbial contamination. To determine the hygiene quality of
Al-arab cheese production in Diyala, 75 samples were collected randomly from (Bagubah, Dali Abbas,
Khalis, Jalawlaa, Khan bani saad) towns. All samples were cultured on nutrient agar'and positive culture
was subjected to antibiotics susceptibility test using (Trimethoprim, Tetracycline Vancomycin,
Cloxacilin, and Amoxicillin). Staphylococcus aureus recovered from Baqubah, Khalis, Khan bani saad,
and Jalawlaa respectively (80% ,60%, 40% and 20%). Escherichia coli was the predominant in samples
gathered from Dali abbas, Baqubah, Khalis, and Jalawlaa respectively (80%, 60%,60% and 20%).
pseudomonas spp. Recovered from Baqubah, Khalis, and Dali abbas respectively (40%, 10% and 40%).
Salmonella spp. was recorded the lowest percentage of contamination (10%) in the samples were
collected from Al-Khalis

Trimethoprim was effective against S. aureus and Klebsiella with mean inhibitory zone diameter 34mm
and 36,7mm respectively while the inhibitory zone diameter for E. coli was (30.3) toward tetracycline.
Amoxicillin, Cloxacilin, and Vancomycin were not effective against Staphylococcus aureus, E. coli,

Klebsiella spp.
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The high frequency of isolation for S.aureus , E. coli, Klebsiella, Salmonella spp and pseudomonas
spp from Al-arab cheese indicated that both heat treatment and storage temperature not sufficient to
ensure consumer safety. Adequate heat treatment for superior raw milk quality and low initial
contamination level with bacteria during Al-arab cheese processing and storage are regarded as the
important steps for reduction contamination in locally produced products.
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Introduction

Generally, the milk resulting from cows recognize is main source for human consumption,
while the manufacturing of dairy products resulting from milk belong to animal species like
goat, buffalo, and sheep. Milk produced is consume with several ways about halve of this
produced utilized as boiled or fresh, one sixth as curd or yoghurt and residual is use for
manufacturing of several kinds of dairy products such as cheese, butter, ice cream, milk powder
and yoghurt which are commonly available [1]. The soft cheeses are rich in vitamins, minerals,
moisture, and neutral which make them as a suitable medium for microorganisms growth [2].
The nutritional and economical values of the soft cheese made it accepted in different countries
[3].Cheese is the earliest food and the first dairy product that was discovered in the Middle East
and spread to the different countries in Europe. The production is regarded many methods of
preserving of the milk during the manufacturing with a rennet which is derived from an animal
stomach [4].

Consumption of contaminated food causes food borne disease, it can be divided in to two types,
infectious resulting from toxic agent and food poisoning [5]. Several conditions are required to
induce food poisoning outbreaks especially with Staphylococci such as source of contamination
by enterotoxin-producing Staphylococci, raw food, transporting materials, dirty preparation and
equipment with poor hygienic practices. Food with a good physicochemical characteristics for
Staph. aureus growth and toxinogenes can provide a favorable circumstance for the bacterial

growth and toxin production. Ingestion of food containing sufficient amounts of toxin can
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induce symptoms and most outbreaks occur from the poor hygienic practices [6]. Food safety
is an important issue throughout the world, and is one of the WHO’s strategic objectives, the
impact of food-related illness has recently been published in the USA reports, the US Food and
Drug Administration (FDA) has stepped up efforts to improve the traceability of contaminated
products [7]. Many bacterial pathogens that can contaminate the soft cheeses - pathogenic
Escherichia coli serotype O157:H7, Salmonella spp., Listeria spp and Staphylococcus aureus.
Milk contaminated by any spoilage or pathogenic bacteria through the different stages of
milking or cheese production[4] .In the storage and distribution ,the bacteria will be present in
the last dairy products and could cause health hazard to the costumers [8]. Cremonesi et al.
(2007) tested 33 samples of raw milk cheese and found all the samples were positive for
S.aureus contamination. E. coli was isolated from 76 samples out of 77 random samples, and
19.48% of isolates belonged to EPEC serogroup in Kerman, Iran [9]. Abbar and Kaddar (1991),
reported that 40.5% of soft cheese samples were contaminated by Coliform bacteria, E. coli,

S. aureus, and mold-yeast counts were detected in some dairy products in Irag[10].

Rajeev et al., 2011 found in most isolates, as they found that S. aureus is the most prevalent
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%); Klebsiella spp. 3
(1.57%) and Bacillus spp. 1(0.52%) isolates[11]. Syed et al., 2014 Milk from a healthy udder
considered sterile, then the bacterial isolates observed are suspected to contaminate the sample
from various sources upon milking, which could be due to, the environment, utensils used, the
state of hygiene of the animal from which the milk was collected and the sanitary conditions of
the milk collectors [12]. The microbes multiplication in the cheese depends on numerous factors
such as water activity storage temperature, the availability of nutrients and pH. Cheeses are
good medium to the microbial spoilage because of high moisture content, low concentration of
salt and neutral pH [13].
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Materials and Methods

A total of 75 Al-arab soft cheese samples were collected in a sterile polyethylene bags from
local market of (Baqubah, Dali Abbas, Khalis, Jalawlaa, Khan bani saad) towns from
September to December 2019. All samples were directly kept in a cool box and transported to
the laboratory of veterinary public health at Diyala university. The microbiological tests were
done to isolate most common bacteria and to determine antibacterial activities of selected
antibiotics. A total of 10 grams of cheese were added to 90ml of sodium citrate solution and
thoroughly homogenized for 5 minutes to give a uniform mixture, after that the volume
completed to 100 ml by same solution to give stock solution which represent dilution 10 Only
1ml of dilutions was add to prepared culture media (MacConkey, Mannitol salt agar, EMB, SS
agar), then incubated at 37°C for 24 hrs. The growth of bacteria was monitored and diagnosed
according to biochemical and morphological features due to limitation of resource in the public
health laboratory of veterinary college [14].

Antibiotic susceptibility test

A disc diffusion process, known as Kirby- Bauer method [15] was used to determine the
susceptibility of the'bacterial isolates against selected antibiotic agents. Five different antibiotic
discs (Trimethiprim, Vancomycin ,Cloxacilin ,Amoxicillin, Tetracycline) were obtained from
commercial sources (Oxoid-Ltd, Baring-stoke, Hampshire, England).The interpretation on
susceptibility was done according to the guidelines of Clinical and Laboratory Standard
Institute [16].

Results
Isolation and identification of bacteria
In current study, all samples which give a green metallic sheen on Eosin methylene blue

agar(EMB agar), figure 1 a characteristic feature for E. coli was confirmed by biochemical

identification using (IMViC) tests as per [17], E. coli give positive indole production.
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All sample which appeared as yellow colonies on mannitol salt agar as in figure 2 was initially
identified as S. aureus and subjected to gram staining, biochemical tests coagulase and catalase
tests. Samples showed mucoid colonies, opaque, and pinkish color on MacConkey agar and
exhibited urease activity, a characteristic feature for Klebseilla figure 3 were positive for citrate
utilization test. Black colony growth on SS agar identified as salmonella as in figure 4, finally

figure 5 show Oxidase test (dark purple at first 10 second) to confirm Pseudomonas bacteria.

Figure 2: A: growth of S.aureus on mannitol salt agar (Golden yellow in color), (B) grape like cluster
under microscope
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Figure 3: A: growth of.KIéﬁsiella on MacConkey agar (mucoid colonies)',Bg,ppsitive Urease test
(pink color) for Klebsiella, C-citrate test (Blue color +) for Klebsiella

g -

Figure 5: Oxidase test (+) for pseudomonas (dark purple)
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Table 1: Bacterial species isolated from Al-Arab Soft Cheese

Name of town | No. of sample | Bacterial species | Frequency | Percentage
S. aureus 12 80%
Klebsiella spp 12 80%
Baqubah 15 E.coli 9 60%
Pseudomonas spp 6 40%
S. aureus 9 60%
E.coli 12 80%
0
Khalis 15 Salmonella spp 3 20%
Pseudomonas spp 3 20%
Klebsiella spp 9 60%
S. aureus 6 40%
Khan bani saad 15 Klebsiella spp 3 20%
S. aureus 3 20%
1 0
Jalawlaa 15 Klebsiella spp 3 20%
E.coli 3 20%
S. aureus 0 0%
E.coli 12 80%
Dalii abbas 15 Klebsiella spp 6 40%
Pseudomonas 40%

Antibiotic Susceptibility against S. aureus, E. coli, and Klebsiella

The average diameters of the inhibition zones are presented in table 2

Table 2: Antimicrobial susceptibility test against S. aureus, E. coli and Klebsiella

Bacterial spp Antibiotic Diameter of inhibition zone (mm) | Mean(mm)
Trimethoprim (TMP) 34 34 36 34.7
Vancomycin (VA) 0 0 0 0
S. aureus Cloxacilin (CX) 0 0 0 0
Amoxicillin (AX) 0 0 0 0
Tetracycline (TE) 30 30 31 30.3
Trimethoprim (TMP) 24 25 24 24.3
Vancomycin (VA) 0 0 0 0
E.coli Cloxacilin (CX) 0 0 0 0
Amoxicillin (AX) 0 0 0 0
Tetracycline (TE) 30 30 32 30.3
Klebsiella Trimethoprim (TMP) 34 40 34 36
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Vancomycin (VA) 0 0 0 0

Cloxacilin (CX) 0 0 0 0

Amoxicillin (AX) 0 0 0 0

Tetracycline (TE) 26 24 26 25.3
Discussion

Cheese is a ready- to- eat dairy product, which is a wealthy supply of vitamins, protein, calcium,
and phosphorus. Microbial contamination of cheese can occur from a variety of sources
including packaging material, handler ,and environment [18, 19]. The majority general spoilage
microorganisms of milk and dairy products are gram-positive and Gram-negative bacteria
which include spore-forming bacteria, Bacillus, clostridium spp, lactic acid producing bacteria
,Streptococcus spp , Pseudomonas spp., and Coliforms. [20, 21]. The contamination of the
samples can occur since of the health and hygiene of the cow, the procedures used in cleaning
and sanitizing the milking , storage equipment ,the environment in which the cow is housed and
milked ,and temperature and length of storage all influence microbial numbers in raw milk
[22].Previous study conducted by [23],indicating that the curd-cutting knife is source of

contamination in-cheese production.

A study done by [24] documented several pathogens resulting to milk-borne zoonotic diseases
including brucellosis, tuberculosis and enterotoxaemia. The risk of infection by milk-borne
zoonotic diseases is one of the reasons for public health regulations, which discourages the
informal milk markets and consumption of raw or unpasteurized milk [25, 26]. Another study
carried by [27] appeared that the microorganisms can attack the udder tissues then multiply
in mammary tissues and later discharge in milk. A significant source of contamination is the
infected water which used for washing milking equipment [28]. Cheeses are food products
since they do not suffer any additional treatment to ensure their protection before utilization. In
addition, contamination of cheeses may occur at several stages in the production chain.
Therefore, all the information about bacterial characteristics and susceptibility is necessary to

prevent contamination of dairy products with pathogens [29]
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Previous study conducted by [30]showed that the outbreaks occur due to cheese made from
unpasteurized milk are often caused by Salmonella spp. (34%), Campylobacter (26%),
Brucella (13%), Shiga toxin—producing and E.coli (11%). Pasteurization has the potential to
kill Listeria and it is rare outbreak this strain of bacteria to be associated with pasteurized dairy
products, including cheese [31]. In present study, our results in table 1, revealed that the
S.aureus that obtained from Bagubah, Khalis, Khan bani saad, and Jalawlaa (80%, 60%, 40%,
10% respectively), this were in agreement with [32],Who reported that the Staphylococcus spp.
was the predominant organism isolated with the majority of them being S.aureus, the
contamination presumably coming from the hands of the cheese-sellers. Cows may excrete
S.aureus from the udder, often without clinical evidence of mastitis. Current result in this study
documented that the percentage contamination of soft cheese with E.coli were 80%, 60%,
60%, 20% which obtained from Dalii abbas, Khalis, Baqubah , and Jalawlaa , respectively
,while the proportion of contamination with Klebsiella were 80%, 60%, 40%, 20%,10%
obtained from Baqubah, Khalis, Dali abbas, Jalawlaa, Khan banisaad respectively this were in
agreement with study conducted by [33] who revealed that high level of contamination with
coliforms bacteria in the soft cheese is regarded as indicator for the unsanitary practices during
the cheese making process. Soft cheese is characterized by many of gas holes, with spongy
texture. Pseudomonas is aerobic bacteria, Gram-negative, non-spore forming, have high
inherited variety and poor nutritional requirements permit them to survive in diverse
environments, such as vegetation, . water, atmospheric dust, and soil. moreover, these
personality let them to stay alive on the apparatus used in the dairy production chain, for

example bulk tanks ,milking pipelines and apparatus [34].

In this study, Salmonella spp. (10%) was isolated from soft cheese which prepared at al Khalis
city, this result similarity with studies carried out by [35] showed that 3-6% of raw milk
samples and 19% of milk filters were positive for Salmonella spp. and soft cheeses made from

unpasteurized or insufficiently pasteurized milk may also be contaminated with Salmonella spp
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(40%, 40%, 10%) isolated from Baqubah, Dali abbas, Al khalis respectively. Similar results
reported by [36] who isolated Pseudomonas spp. from 54.5% of the cheeses which
manufacturing from raw milk. [37] reported that the presence of Pseudomonas spp. in food is
usually an pointer of post- pasteurization contamination. Results of a study done by [38]
confirm the several cases of food poisoning outbreaks as a result of utilization of cheese
contaminated by P.aeruginosa. Bacterial antimicrobial resistance has become a worldwide
difficulty in both the agricultural and medical and fields. Antibiotic resistant strains of bacteria
are an growing threat to human and animal health, (McDermott et al.,; 2002). Himi et al. (2015)
found E. coli were sensitive to Levofloxacin and Ciprofloxacin. The E. coli should be
considered as unsafe to health and advocate the preventing risk factors. However, in the present
study Tetracycline and Trimethoprim were proved to be the best antibiotics to treat E. coli
infection and mastitis in cattle since they were highly effective. Mushfia et al., (2015) showed
that S. aureus isolates were establish to be resistant against many different antibiotics and
sensitive to gentamicin, ciprofloxacin, and imipenem. This dissimilarity in the results of

different studies indicates the antibiotic resistance pattern of S. aureus changing.

In Irag, milk, cheese and cream were two of the important dairy products the important dairy
products, but little proportion (10%), were made in a sanitary conditions in large dairy factory,
while the large percentage were create in unhygienic conditions whether in a dairy factory or

houses or shops [39].

References

1. M .Pal, Jadhav V. Jadhav. Microbial contamination of various India milk products.
(Beverage and Food World, 2013) 40:43-4.

2. M. Pajohi, H.Tajik , A .Farshid , M .Hadian, Journal of applied microbiology,
110,943-51(2011)

Volume: 17, Issue: 2, April 2021 48 P-1SSN: 2222-8373
Manuscript Code: 546E E-ISSN: 2518-9255



t]‘%}@ | Diyala Journal for Pure Science

Diyala Province

Walaa Mahmood Mohamed, Shaymaa Jabbar Hasson, Hanaa kareem Ali Alshammary, Adasa
Khaleel Ibrahim and Dena Mohamed Khudaier

3. M.E. Johnson, R .Kapoor, D.J .McMahon, D.R. McCoy, R.G .Narasimmon,
Comprehensive Reviews in Food Science and Food Safety, 8,252-68(2009)

4. A Rosengren. Microbiological food safety of cheese produced in Swedish small-scale
dairies, Licentiate Thesis, Swedish University of Agricultural Sciences,
(2012).

5. C. Hernandez-Cortez, I. Palma-Martinez, L.U. Gonzalez-Avila, A. Guerrero-Mandujano
, RC. Solis, G. Castro-Escarpulli. Food poisoning caused by bacteria (food toxins).
Poisoning:( From Specific Toxic Agents to Novel Rapid and Simplified Techniques for
Analysis, 2017), 33.

6.  J-A. Hennekinne, A. Ostyn, F. Guillier, S. Herbin, A-L. Prufer, S. Dragacci, Toxins,
2,2106-16(2010)

7.  E. Scallan, R.M. Hoekstra, F.J. Angulo, R.V. Tauxe, M-A. Widdowson, S.L. Roy, J.L.
Jones, P.M. Griffin, Emerging infectious diseases, 17,7(2011)

8.  S. Siddiqua, B. Anusha, L .Anusha Ashwini, P. Negi, Journal of food science and
technology, 52,5834-41(2015)

9.  P. Cremonesi, G. Perez, G. Pisoni , P. Moroni, S. Morandi, M. Luzzana, M. Brasca, B.
Castiglioni, Letters in applied microbiology, 45,586-91(2007)

10. F. Abbar, H.K. Kaddar, Journal of applied bacteriology, 71,497-500(1991)

11. R. Ranjan, M. Gupta, K. Singh. Veterinary World, 4,205-8(2011)

12. S.Z. Hussaini, M. Shaker, R. Gulve, M.A .Igbal, Journal of Advances in Applied
Sciences and Technology, 1,53-8(2014)

13. M. Dermik, A. Ntzimani, A. Badeka, IN. Savvaidis, MG. Kontominas, LWT-Food
Science and Technology, 41,284-94(2008)

14. J. MacFaddin, Philadelphia, PA,113(2000)

15. A.Jakaria, MA .Islam, MM. Khatun, Microbes and Health, 1,27-9(2012)

Volume: 17, Issue: 2, April 2021 49 P-1SSN: 2222-8373
Manuscript Code: 546E E-ISSN: 2518-9255



P]‘)J@ | Diyala Journal for Pure Science
,q\“.( ] J,}’

DétE(;tion of Common Bacterial Contaminants of Locally Produced Al-Arab Soft Cheese in
Diyala Province

Walaa Mahmood Mohamed, Shaymaa Jabbar Hasson, Hanaa kareem Ali Alshammary, Adasa
Khaleel Ibrahim and Dena Mohamed Khudaier

16. W. Pa. Clinical and Laboratory Standard Institute C. Methods for dilution antimicrobial
susceptibility tests for bacteria that grow aerobically. Approved standard M7-A7.
Clinical and Laboratory Standard Institute.(2006).

17. B. Markey, F. Leonard, M. Archambault, A. Cullinane, D. Maguire,Clinical veterinary
microbiology e-book, Elsevier Health Sciences, 2013).

18. M. Pal, A. Feleke, M. Geloye, H. Waktole, A. Deressa, Beverage and Food World,
41,37-8(2014)

19. D.A. Alshaibani, Evaluation and Exploration of Microbial Quality and Safety Aspects
of Unpasteurized Retail Maine Dairy Products, Ph.D. Thesis , University of Maine
(2020).

20. P. Papademas, T. Bintsis,International journal of dairy technology, 63,489-503(2010)

21. N. Martin, P. Torres-Frenzel, M. Wiedmann, Journal of Dairy Science,104(2), 1251-
1261 (2020).

22.  SO. Giilzari, JO. Owade, OA. Ndambi, Food Control,107300,(2020)

23.  AM. Elmoslemany, G. Keefe, I. Dohoo, J. Wichtel, H. Stryhn, R. Dingwel, Preventive
veterinary medicine, 95,32-40(2010)

24. R. Dhanashekar, S. Akkinepalli, A. Nellutla, Germs, 2,101(2012)

25. S. Cleaveland, D. Kambarage, R. Kazwala, J. Kunda, N. French, Journal of Animal and
Veterinary Advances,(2003).

26. AR. Khairullah, SA. Sudjarwo, MH. Effendi, N. Harijani, W. Tyasningsih, J.
Rahmahani, DA. Permatasari, SC. Ramandinianto, A. Widodo, KHP. Riwu, Sys Rev
Pharm ,11 (8), 59, 69(2020)

27. S. Arimi, E. Koroti, EK. Kang’ethe, AO. Omore, JJ. McDermott, Acta tropica, 96,1-
8(2005)

28. S.N. Nyokabi, 1.J. de Boer, P.A. Luning, L. Korir, J. Lindahl, B. Bett, SJ. Oosting, Food
Control, 119,107482(2021)

29. M. Kousta, M. Mataragas, P. Skandamis, EH. Drosinos, Food control, 21,805-15(2010)

Volume: 17, Issue: 2, April 2021 50 P-1SSN: 2222-8373
Manuscript Code: 546E E-ISSN: 2518-9255



G _ _
F]‘)J@ | Diyala Journal for Pure Science

Diyala Province

Walaa Mahmood Mohamed, Shaymaa Jabbar Hasson, Hanaa kareem Ali Alshammary, Adasa
Khaleel Ibrahim and Dena Mohamed Khudaier

30. L.H .Gould, E. Mungai, C. Barton Behravesh, Foodborne pathogens and disease,
11,545-51(2014)

31. J.Koch, R. Dworak, R. Prager, B. Becker, S. Brockmann, A. Wicke., H. Wichmann-
Schauer, H. Hof, D. Werber, K. Stark, Foodborne Pathogens and Disease, 7,1581-
4(2010)

32. C.Vaishnavi, S .Singh, R. Grover, K. Singh, Indian journal of medical microbiology,
19,224(2001)

33. A.Y. Tamime, Brined cheeses( John Wiley & Sons, 2008).

34. PH. Bamaiyi. Prevalence and Risk Factors of Brucella Melitensis in Goats and Humans
and Its Economic and Public Health Impact in Malaysia, Ph.D. Thesis, Universiti Putra
Malaysia, (2013).

35. J.W. Fuquay, P.L. McSweeney, Fox PF( Encyclopedia of dairy sciences: Academic
Press,2011).

36. F. Leriche, A. Bordessoules, K. Fayolle, R. Karoui, K. Laval, L. Leblanc, E. Dufour,
Journal of microbiological methods, 59,33-41(2004)

37. W. Hayes, C. White, M. Drake, Journal of food science, 67,448-54(2002)

38. A.A. El-Leboudy, AA. Amer, ME. Nasief, SM. Eltony, Alexandria Journal for
Veterinary Sciences, 44,(2015).

39. HA. Himi, MS. Parvej, MB. Rahman, KM. Nasiruddin, WK. Ansari, MM. Ahamed,
Turkish Journal of Agriculture - Food Science and Technology, 3, 361-364(2015)

40. M. Mushfia, J. Akter, T. Ahmed and M. A Uddin, Stamford J. of Microbiol., 5(1), 13-7,
(2015)

41. H. Al-Fattly, AL-Qadisiyah Journal of Veterinary Medicine Sciences, 13,38-42(2014)

Volume: 17, Issue: 2, April 2021 51 P-1SSN: 2222-8373
Manuscript Code: 546E E-ISSN: 2518-9255



