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Abstract 

The study was designed to investigate the raw cow's milk contamination with foodborne 

Staphylococcus aureus bacteria in different regions outside of Baghdad: (Mahmoudiyah, Al-Fadhilia, Abu-

Ghraib, and Madinat Al-shuela). Milk samples (n=10) were randomly collected from healthy cows; media were 

prepared and cultured with diluted raw milk, the results of regions (Mahmoudiyah, Abu-Ghraib) showed that 1,0 

out of 10 samples for both and 3, 2 of 10 samples were contaminated with Staphylococcus aureus bacteria of 

regions (Al-Fadhilia, Madinat Al-shuela). Therefore, in this study, we can estimate milk contamination with 

Staphylococcus aureus that may cause food poisoning if it is drunk by people. Therefore, we advise the 

manufacture of milk in high hygienic conditions and continuous pasteurization of milk, and treatment of the 

cases of subacute mastitis.  
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INTRODUCTION 

Food safety is a hot topic these days. Bacteria, fungi, viruses, and parasites are among 

the more than 200 diseases that food can spread. According to “public health and food safety” 

experts, foodborne germs cause millions of infections each year in the U.S.A. and across the 

globe. Yet, as stated by the “Centers for Disease Control and Prevention, the United States 

has one of the safest food sources in the world” (CDC, 2004).   

The udder of the animal secretes milk as a sterile fluid. However, Contaminants can happen 

inside the udder and during the milking procedure, handling, and storage, in addition to the 

animals' diet, soil, and excrement being considered possible causes of contamination ( 

Solomon et al., 2013 ). Pathogenic bacteria should not be present in raw milk that is meant to 

be consumed by humans ( Bertu et al., 2010 ). Raw milk is thought to provide a perfect 

environment for aerobic bacteria, Lactococcus, Coliforms, Streptococcus, yeasts, and molds 

to develop and multiply ( Solomon et al., 2013 ). “Coliform bacteria” present in raw milk can 

be utilized as a sign of pathogenic bacteria contamination ( Yuen et al., 2012 ). Many 

initiatives are currently being made to use technologies to manufacture safe food supplies, 

such as low-additive dairy food in good quality "natural foods" ( Leistner, 2002).  

Raw milk is described as milk that was not been handled to change the quality or composition 

produced in compliance with recognized risky processing. "Milk products that have not been 

pasteurized or subjected to ultra-high temperature treatment" are defined as raw milk 

products. 
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Staphylococcus aureus contamination substantially impacts the safety and quality of dairy 

products. Because it produces staphylococcal enterotoxins, this bacterium is the most 

prevalent cause of food poisoning (SEs). 

“Staphylococcus aureus” is one of the most prevalent bacteria that causes poisoning 

(loncarevic et al., 2005). It's a multipurpose human and animal pathogen that causes 

everything from minor skin infections to more serious ailments like pneumonia and 

septicemia (pelisser et al., 2009) (LOWY, 1998). Furthermore, human origins were found in 

65 percent to 84 percent of all strains (Normanno et al., 2007). Human skin, mucosa, nose, 

throat, hair, gastrointestinal, and urogenital tracts carry S. aureus. As a result, any product 

operated by hand is a staphylococcal potential source of infection. In addition, the risk of 

staphylococcal contamination of raw materials increases when suitable hygiene measures are 

not taken.  

Staphylococcal food poisoning is a foodborne infection caused by staphylococcal enterotoxins 

generated in food by enterotoxigenic strains of Staphylococcus aureus (SFP). Milk is an 

excellent source of S. aureus development and enterotoxin production, and contaminating raw 

milk has been linked to several SFP outbreaks. (Asao et al., 2003) Mastitis caused by S. 

aureus is a significant problem in the dairy industry, and diseased animals can affect bulk 

milk. Human workers, milking tools, the environment, or the udder and teat skin of dairy 

cows are all potential sources of bulk milk contamination; this is a problem in terms of food 

safety because enterotoxigenic S. aureus could cause SFP after consuming raw milk products 

(Jorgensen et al., 2005). 

S. aureus can manufacture a wide range of enterotoxins “(A, B, C, D, E, G, H, I, J, K, 

L, M, N, O, P, Q, R, and U),” It is usual for S. aureus to create these toxins at about the same 

time, despite the fact that classical enterotoxins are not produced by S. aureus “(A, B, C, D, E, 

G, H, I, J, K, L, M, N, O, P)” (letertre et al., 2003).  

“Food poisoning caused by Staphylococcus aureus (SFP)” is the third biggest 

foodborne illness globally even though it is a mild, self-limiting illness with a low fatality rate 

and is regarded as one of the most important economic illnesses(Cremonesi, 2005).  

S.aureus bacteria can be killed by food processing without damaging SEs, which can 

withstand high temperatures and gastric proteases like pepsin (Cremonesi, 2007).  

Due to contamination induced by inadequate hygienic standards or milk origin from 

mastitis cows, S. aureus is frequently discovered in raw milk and dairy products.  

 

MATERIALS AND METHODS 

Healthy calves were chosen at random to receive raw cow samples (n = 10) and taken 

to the laboratory in a refrigerator with an ice pack, in which they were treated one hour later. 

 Aseptic techniques were used to process the samples as soon as they arrived. “1mL of each 

milk sample was inoculated on Baird-Parker agar” to detect S. aureus (Difco, Detroit, 

Michigan, USA). Suspect colonies then “sub-cultured on blood agar plate (Difco, Detroit, 

Michigan, USA)” and incubated for twenty-four hours at 37 °C after 24 - 48 hours of 

incubation at 37 °C. (Jay, 2000) Gram stain, colony shape, catalase activity, “coagulase, and 
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Voges-Proskaver (VP0)” tests were performed on suspicious colonies to identify S. aureus ( 

Peles et al., 2007).  

 

RESULTS 

S. aureus is typically found in raw “milk and dairy products” due to contamination caused by 

low sanitary standards or the origin of the milk, which can be from mastitic cows. 

As noted in the below table, the percentage of infected raw milk samples of Mahmoudiyah 

was 10%, Al-Fadhilia 30%, Abu-Ghraib 0%, and Al-shuela 20%.  

 

Table (1): The isolation percentages of raw milk samples contaminated by S. aureus that 

collected from distracts of Baghdad province. 

Percentage Positive for S. aureus Raw samples Region 

10% 1 10 Mahmoudiyah 

30% 3 = Al-Fadhilia 

0% 0 = Abu-Ghraib 

20% 2 = Al-shuela 

 

DISCUSSION 

REFERENCES: 

1. Asao T., Kumeda Y., Kawai T., Shibata T., Oda H., Haruki K., Nakazawa H., Kozaki S.(2003). 

An extensive outbreak of staphylococcal food poisoning due to low-fat milk in Japan: estimation 

of enterotoxin A in the incriminated milk and powdered skim milk. Epidemiol Infect. 130: 33-40. 

2. Asperger H. (1994). Staphylococcus aureus. In The significance of pathogenic microorganisms in 

raw milk. International Dairy Federation, Brussels. 24-42. 

3. Bertu WJ, Dapar M, Gusi AM, Ngulukun SS, Leo S, Jwander LD. (2010). Prevalence of brucella 

antibodies in marketed milk in Jos and environs. African Journal of Food Science. 4(2):62-64.  

4. Centers for Disease Control and Prevention. (CDC, 2004). Preliminary FoodNet data on the 

incidence of infection with pathogens transmitted commonly through food --- Selected Sites, 

United States, 2003 MMWR. 53:338. 

5. Cremonesi P., Luzzana M., Brasca M., Morandi S., Lodi R.,Vimercati C., Angellini D., 

Caramenti G., Moroni P., Castiglioni B. (2005). Development of a multiplex PCR assay for the 

identification of Staphylococcus aureus enterotoxigenic strains isolated from milk and dairy 

products. Mol. Cell Probes 19: 299-305. 

6. Cremonesi P., Perez G., Pisoni G., Moroni P., Morandi S., Luzzana M., Brasca M., Castiglioni 

B.(2007). Detection of enterotoxigenic Staphylococcus aureus isolates in raw milk cheese. Let. 

Appl. Microbiol. 45: 586-91. 

7. Desalegn A. (2014). Assessing the Microbiological quality of milk. World Journal. Agron. Food 

Science. Technology. 1(1): 1-10. 

8. Jay JM. (2000). Modern Food Microbiology 6th ed. Aspen Publications Inc., Gaithersburg. 

Maryland, USA. 113-128. 



 
 

 

180 

REDVET - Revista electrónica de Veterinaria - ISSN 1695-7504 

Vol 23, No. 3 (2022) 

http://www.veterinaria.org 

Article Received: 25 March 2022; Revised: 15 April 2022; Accepted:  17 May 2022; Publication: 02 

July 2022 

9. Jorgensen H.J., Mork T., Caugant D.A., Kearns A., Rorvik L.M.(2005). Genetic variation among 

Staphylococcus aureus strains from Norwegian bulk milk. Appl. Env. Microbiol. 71: 8352-61.  

10. Leistner L, Gould GW. Hurdle technologies(2002). Combination treatments for food stability, 

safety and quality. Kluwer/Plenum Publishers, New York, USA. 1-15. 

11. Letertre, C., S. Perelle, F. dilasser, P. Fach (2003): Identifi cation of a new putative enterotoxin 

SEU encoded by the egc cluster of Staphylococcus aureus. J. Appl. Microbiol. 95: 38-43. 

12. Loncarevic, S., H. J. jørgensen, A. Løvseth, T. Mathisen, L. M. Rørvik (2005). Diversity of 

Staphylococcus aureus enterotoxin types within single samples of raw milk and raw milk 

products. J. Appl. Microbiol. 98:344-50. 

13. LOWY, F. D. (1998). Staphylococcus aureus infection. N. Engl. J. Med. 339: 520-32. 

14. Normanno G., La Salandra G., Quaglia N.C., Corrente M., Parisi A., Santagada G., Firinu A., 

Crisetti E., Celano G.V. (2007): Occurrence, characterization and antimicrobial resistence of 

enterotoxigenic Staphylococcus aureus isolated from meat and dairy products. International 

Journal of Microbiology. 115: 290–96. 

15. Peles, F., M. Wagner, L. Varga, I. Hein, P. Rieck, K. Gutser, P. Keresztúri, G.Kardos, I. 

Turcsányi, B. Béri, A. Szabó (2007). Characterization of Staphylococcus aureus strains isolated 

from bovine milk in Hungary. Int. J. Food Microbiol. 118: 186-93  

16. Pelisser, M. R., C. S. Klein, K. R. Ascoli, T. R. Zotti, A. C. M. Arisil (2009). Occurrence of 

Staphylococcus aureus and multiplex PCR detection of classic enterotoxin genes in cheese and 

meat products. Braz. J. Microbiol. 40: 145-48. 

17. Solomon M, Mulisa M, Yibeltal M, Desalegn G, Simenew K. (2013). Bacteriological quality of 

bovine raw milk at selected dairy farms in DebreZeit town, Ethiopia. Comprehensive Journal of 

Food Science. Technol. Resarch. 1(1):1-8.  

18. Tortora GJ, Funke BR, Case CL. (2005). Microbiologial. (8a edn), Porto Alegre, Artemed. 894. 

19. Yuen SK, Yee CF, Yin FH. (2012). Microbiological quality and the impact of hygienic practices 

on the raw milk obtained, international journal of Agri. and Food Science. 2(2):55-59.    

 


