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Abstract: 

background: Beef can act as a route for illnesses transmitted by food due to insufficient hygiene 

standards at the slaughter of livestock. Minced meat becomes more vulnerable to deteriorating 

versus whole slices due to the breakdown of the muscle tissue throughout preparation, the release 

of moisture, and a greater surface area exposed to microbial growth. Several kinds of bacteria 

that contribute to the decay of minced meat and meat products populate the outer layers of the 

flesh and invade its core during all various stages. peoples consume medicinal plants, which play 

an important role in the alleviation of sickness in individuals. A major challenge with modern 

antibiotic therapy is drug resistance and its related negative effects. Rosemary extracts are being 

utilized for their antibacterial properties. Its characteristics owing to its chemical components. 
Aims: 
To investigate contaminated locally and imported minced meat, all samples submitted to 

laboratory investigation to assess bacterial load, isolate and identify the contaminated bacteria, 

according to their cultural morphology and biochemical properties, then determine 

antibacterial action of rosemary extract with different concentration against some bacteria 

isolated from minced meat. 

Results: the microbial load of Total bacterial, coliform bacterial and staphylococcus were (4.93), 

(4.56) and (4.01) log cfu/gm respectively in the imported minced meat while the bacterial load 

at   local meat were (4.01) (3.69) (3.38) log cfu/gm respectively. The percentage of bacterial 

contamination in imported meat was (100%) (80%) (72%) with Total, klebsiella and 

staphylococcus respectively, while the contamination percentage of locally meat with Total, 

klebsiella and staphylococcus respectively was (100 %) (48%) (20%). The antibacterial effect of 

the Rosemary alcoholic extract against Klebsiella  the finding were ( 44   ) (20   ) mm at 

concentration  (100% ) (80%) respectively while the antibacterial effect of the aqueous extract 

against Klebsiella were ( 22), (20 ) at concentration  (100% ) (80%) respectively .There were no  

inhibition effect of alcoholic extract at concentration (60% ) (40% )mm  against  (klebsiella  ) 

also the watery extract at concentration (40% ) not appeared any inhibition activity against 

(klebsiella ) . while the result of antibacterial activity of alcoholic extract against Staph. aureus 

was (40) (20) mm at concentration (100) (80) respectively while the antibacterial effect of the 

aqueous extract against Staph aureus was (24), (18) mm at concentration (100%) (80%) 

respectively. There was no inhibition effect of alcoholic and watery extract at concentration 
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(60%,40%) against this bacterium. 

Conclusions: The high bacterial for S. aureus, coliform, total aerobic   from minced meat indicated 

that storage and slaughtering condition not sufficient to ensure consumer safety. Also Conclude 

Antibacterial effect of Rosemary extract increase with increase its concentration. 

Keyword: Minced meat, coliform, Rosemary, antibacterial 

 

 

 

 
 

 

Introduction: 

local markets in Iraq usually contains various kinds of food including meat and meat products from 

several countries regardless of whether or not this food is valid for consumption by human 

(Jarallah, et al.,2014).The inappropriate storage, transport and retail marketing of these food 

products can increase the opportunity of contamination with various biological, chemical and 

physical contaminants, this threat of food contamination may lead to serious health complications, 

particularly by the imported food (Haleem,et al.,2013). 

 

Beef can act as a route for illnesses transmitted by food due to insufficient hygiene standards at the 

slaughter of livestock (Hernandez et al., 2007). Meat frequently exhibits a shortened shelf life owing 

to its perishable features. The increasing fat, protein, and humidity levels in meat makes it more 

susceptible to bacterial degradation, discoloration, lipid oxidation (resulting in off-odors), and overall 

nutritional decline (Zhang et al., 2021). Minced meat becomes more vulnerable to deteriorating versus 

whole slices due to the breakdown of the muscle tissue throughout preparation, the release of moisture, 

and a greater surface area exposed to microbial growth. Several kinds of bacteria that contribute to the 

decay of minced meat and meat products populate the outer layers of the flesh and invade its core 

during all various stages (Jay et al., 2005).  

Internationally, native peoples consume medicinal plants, which play an important role in the 

alleviation of sickness in individuals as well as animals) Zainab et al., 2013). A major challenge with 

modern antibiotic therapy is drug resistance and its related negative effects. As a result, following a 

study into the adverse consequences of plants, humans are using them within numerous sectors (Sales 

et al.,2015). During the discovery of penicillin in the 1940s and subsequent use in medical therapy, 

novel antibiotics were developed daily for combating infections (Mobaiyen et al., 2016). The 

widespread utilization of these antimicrobial medications has caused in elevated drug resistance for 

different antibiotics in a large number of bacterial groups (Jafari-Sales and Bolouri, (2018).  

The increasing popularity of herbal as low-risk, economical alternative treatments for curing bacteria-

related illnesses, in opposition to synthetic antibiotics, has been a contributory factor (Jafari-Sales, and 

Hossein-Nezhad, (2019). Besides this, these medicinal plants acquire more popularity among persons 

(Sales, (2014). The important role of natural substances in the pharmaceutical industry continues to 

rise, both in their immediate use as therapeutic agents and as raw materials for drug manufacturing or 
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as examples for the generation of novel physiologically chemically active substances (Tajehmiri et al., 

2014). 

In the past few decades, there has been a growing demand in herbal preparations owing to their natural 

source and improving health aspects. These ingredients display anticancer and anti-inflammatory 

actions, minimize the dangers of myocardial infarction, diabetes, atherosclerosis, also, lower blood 

cholesterol and blood pressure, and improve immune function (Mahboubi and Haghi, (2008). 

Rosemary extracts as well as their essential oils are widely used for their antioxidant, antifungal, and 

antibacterial capabilities. The properties of this compound are attributed to its chemical elements, 

particularly rosmanol, carnosol, carnosic acid, ursolic acid, rosmariquinone, caffeic acid, and 

rosmaridiphenol (Kloy et al., 2020). 

Materials and Methods:  

Watery Extract rosemary: 

Employing a grinder and a mortar, 10 g of the various leaves (rosemary) were crushed, and they were 

subsequently immersed in 100 ml of distilled water for the whole night. After centrifuging the 

substances for 10 minutes at 5000 RPM, the supernatants were utilized to make a liquid extract. The 

sample (extract) was produced from the combined supernatants (Hamasadek et al., 2023). 

Alcoholic Extraction rosemary: 

Freshly Rosmarinus officinalis leaves have been collected and dried in a location with shade. The dried 

leaves were subsequently crushed into a fine powder. Fifty grams of leaves were measured and placed 

to a sterile flask. In the next stage, 250 milliliters of ethanol (98%) were utilized to dissolve the herb's 

ingredients. A flask of alcohol and herb particles had been shaking for two days at 40ºC to allow the 

solvent to demonstrate its effects. Then, the solvent was eliminated using rotating. Finally, the 

Rosemary extracts were kept in sterilized dishes in a refrigerator, secured from light by aluminum 

coverings (Golshani and Sharifzadeh. (2014). 

 

                                                    Figure 1: Rosemary plant 
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Microbiological analysis: 

 A total of 40 imported minced beef samples weighing 100grams per each were purchased from local 

supermarkets in Diyala. The samples were taken and transferred directly to the food hygiene laboratory 

using an ice box under complete aseptic conditions without undue delay. 25 g of product were taken 

from each sample and placed in a homogenization bag together with 225 ml of sterile 0.1% peptone 

water. These samples were homogenized for two minutes. Subsequent decimal dilutions were 

performed in test tubes with 9 ml of the same diluent. All inoculations were carried out in duplicate. 

Plates with between 30 and 300 colonies (pour-plate technique) were counted, and mean counts were 

calculated. Isolation and identification of klebsiella    and Staph aureus isolates Between four and six 

colonies were taken for later identification. Samples were cultured on different media, all the samples 

were appeared as golden yellow colonies in color on the mannitol salt agar that were first identified as 

S. aureus, then confirmed with Gram staining also biochemical tests, coagulase and catalase activity 

assays. Moreover, the other samples appear on MacConkey agar opaque, pink in color, mucoid 

colonies and were positive for Simmon citrate test also demonstrated urease action, which is 

characteristic as Klebsiella (Mohamed et al., 2021). 

Antimicrobial susceptibility of the extract: Antimicrobial sensitivity test was carried out with the 

bacterial isolated. They were a subculture in Nutrient Agar. In order to accomplish a dose of 1.5 × 108 

CFU/ml, five to six colonies from a culture grown overnight was initially diluted in brain heart infusion 

broth and maintained in anaerobic circumstances for one to two hours at 35°C. A saline solution was 

then utilized to dilute the colonies till the last concentration was 1.5 × 106 CFU/ml. the agar well 

diffusion method. The bacterial culture was infused in LB broth media at 37 °C for 3 hours, and 

turbidity was adjusted to a 0.5 value McFarland's index in phosphate-buffered saline. Wells measuring 

6 mm in width were created in the LB agar via a sterile syringe cap, and a lawn culture was introduced 

on the agar with a sterile cotton swab from a diluted culture .Numerous concentrations of herb extract 

(100%, 80%, 60%, 40%) were inserted into each well, and the plates had been incubated for one day 

at 37 °C. width of the microbial inhibitory zone surrounding each well was measured and recorded in 

millimeters (Mohamed et al., 2021). 

Result: 

Enumeration bacteria: 

Total aerobic count (TAC) is utilized as an index to calculate the life span of meat, as an elevated 

level of this bacterial group may contribute to quick product degradation. The mean values of total 

bacterial, staph aureus and coliform count (log cfu/gm) in the both locally and imported samples 

collected of Diyala province are shown in (Table 1 and fig 2). 
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Table 1: The mean values of Bacterial   count (log cfu/gm) in Minced meat 

                

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Bacterial load log. (cfu/g) at locally and imported minced meat 

 

Isolation bacteria: 

results showed that the prevalence of S. aureus  5out of 25( 20 %),18 out of 25 (  %) in locally and 

imported  minced meat  respectively , Klebsiella  contamination was 12  out of 25 ( 48 %),20 out of 

25 ( 80 %) in locally and imported meat  ,while contamination of locally and imported  minced meat  

with Total viable bacteria was 25 out of 25 (100%  ), 25 out of 25 (100%  ) respectively.  No substantial 

variances were discovered among the groups at 𝑃 < 0.05, as illustrated in (Table 2, Figure 3). 

 

 

 

Minced raw meat 

origin 

S.aureus log 

cfu/gm 

coliform log 

cfu/gm 
Total viable bacteria log cfu/gm 

Local 3.38 3.69 4.01 

imported 4.01 4.56 4.93 

T test  p value  0.000 0.000 0.000 
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Table 2: percentage bacterial contamination in different source minced meat: 

 

Bacterial contamination 

Staph aureus Klebsiella Total bacteria 

Meat source Locally 5 (20%) 12 (48%) 25(100%) 

Imported 18(72%) 

 

20 (80%) 

 

25 (100%) 

 

Total 
23 out of 50 (46 %) 

 

32 out of 50 (64 %) 

 

50 out of 50(100%) 

 

Chi-Square: 0.068  

 

 

Figure 3: Percentage bacterial contamination in minced meat. 

Antibacterial effect of Rose marry extract against bacteria isolated from Minced meat: 

The antimicrobial activity of Rose marry extract with different concentration (100%,80%,60%,40%) 

against Staphylococcus aureus and Klebsiella isolated from the locally and imported samples by well 

diffusion assay according to instructions of (NCCLS) are shown in Figure 4. 

Locally Imported

staph aureus 20% 72%

klebsiella 48% 80%

Total bacteria 100% 100%
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Figure 4: Antibiotics Sensitivity test 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Antibacterial activity of Rosemary extract 
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Figure 6: Antibacterial activity of Rosemary extract 

Discussion:  

The principal threat to global public health is food contamination caused by foodborne and 

opportunistic pathogenic microbes, which are the main contributors to foodborne illnesses and 

fatalities (Tropea, 2022). Coliform bacteria, which develop in animal guts and fecal matter versus 

muscle tissue, demonstrate that bacterial passage from the gastrointestinal tract to the finished meat 

product has taken place when detected in wrapped meat (Kassem, Issmat. et al., 2020). This is critical 

as coliforms involve an extensive range of bacteria, notably pathogenic species such as Enterobacter 

spp. and E. coli O157:H7 (Patel et al., 2014). 

Most consumers prefer meat from freshly slaughtered animals, which is therefore less contaminated. 

In contrast, imported meat exceeded the maximum permissible limits for bacterial contamination. If 

the meat's origin is unknown and the health procedures followed in its production do not adhere to 

international health standards, this will result in spoiled goods, even if transportation, storage, 

handling, and display are within the required standards( Khalil, 2020).Throughout history, medicinal 

plants have played an essential role in healthcare due to their natural bioactive compounds, which 

exhibit antimicrobial, anti-inflammatory, and immunomodulatory properties, with the emergence of 

antibiotic-resistant bacteria, researchers have turned to plant based compounds as alternative 

antimicrobial agents capable of inhibiting bacterial growth and resistance mechanisms (Angelini, 

2024). 
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Because medicinal plants are often used to treat illnesses, scientists have been encouraged to research 

plants that have pharmacological value and can be used therapeutically to regulate human health (Hina 

et al., 2020). Antibacterial properties have been identified for several medicinal herbs (Anand et al., 

2019). Herbs and spices, which include rosemary (Rosmarinus officinalis), serve as an important 

source of natural antioxidants for usage in the meat manufacturing sector. It can also be employed as 

a flavoring in different forms of fresh or dried leaves, essential oil, or extracts (including oleoresin).  

Rosemary extracts and their essential oils are being utilized for their antioxidant, antifungal, and 

antibacterial properties (Djenane et al., 2002). Its characteristics can be attributed to its chemical 

components, notably rosmanol, carnosol, carnosic acid, ursolic acid, rosmariquinone, caffeic acid, and 

rosmaridiphenol (Kaur, 2023).  

The introduction of extracts of oils into chicken meat had been documented to reduced Salmonella 

numbers without negatively impacting quality through keep at 4°C and 18°C. Stojanović-Radić et al., 

(2018) assessed the antibacterial and antioxidant properties of rosemary by-products resulting from 

essential oil distillation, showing that they hinder the spread of Bacillus strains (B. subtilis, B. 

licheniformis, B. cereus) and Listeria monocytogenes, they also noticed an improvement in the 

antioxidant properties of rosemary (Jafari-Sales et al., 2019). The inhibiting effect of rosemary results 

from the actions of rosmarinic acid, rosmaridiphenol, carnosol, epirosmanol, carnosic acid, rosmanol, 

and isorosmanol. They interface with the cell membrane, leading to alterations to genetic material and 

nutrition, impacting electron transport, the leaching of cellular constituents, and variations in fatty acid 

formation. additionally, it created an interactions with the protein membrane that led to the loss of both 

membrane functions and structural (Walid ,et al., 2022). 

The bactericidal abilities of rosemary have been successfully established in many nutritional 

investigations, involving beef meatballs (Fernández-López et al., 2005), cooked beef, and pig sausage. 

Burt et al. (2004) confirmed the antibacterial property of rosemary essential oil against E. coli, Bacillus 

cereus, and S. aureus. Camo et al. (2008) similarly reported the inhibiting impact of rosemary extract 

used in lamb meat stored in an altered condition on the development of psychrotrophic bacteria, as 

opposed to control meat. This identical effect was seen by Quattara et al. (2001). 

Conclusions: The high bacterial for S. aureus, coliform, total from minced meat indicated that storage 

and slaughtering condition not sufficient to ensure consumer safety. Also Conclude Antibacterial 

effect of Rose marry extract increase with increase its  concentration. 

 

Recommendations: The meat processing must be monitored by public health authorities 

(Ministries of Health and Agriculture) from the initial  steps of slaughtering in slaughterhouses till 

marketing and consumption by consumers. In addition Further studies are necessary to investigate 

the quality and validity of imported meat, particularly meat imported from unknown sources, 

finally, the further research is needed to assess synergistic effects between Rosemary and Standard 

https://djvs.uodiyala.edu.iq/
https://doi.org/10.71375/djvs.2026.04110


P-ISSN: 2410-8863 

E-ISSN:2958-6178 

https://djvs.uodiyala.edu.iq 

Pages: 156-168 
 

https://doi.org/10.71375/djvs.2026.04110 

 

Diyala Journal for Veterinary Sciences  

Vol. 4 No.1 March (2026) 

 

615 
 

antibiotics 

 

References  

Ahn, J., Grün, I. U., & Mustapha, A. (2007). Effects of plant extracts on microbial growth, color 

change, and lipid oxidation in cooked beef. Food microbiology, 24(1), 7-14. 

https://doi.org/10.1016/j.fm.2006.04.006  

Altemimi, A. and Lakhssassi, N. (2019). Medicinal plants as antimicrobial therapeutics: potential 

avenues of biocompatible drug discovery. metabolites, 9 (11):258- 269. 

Anand, U., Jacobo-Herrera, N., Altemimi, A., & Lakhssassi, N. (2019). A comprehensive review on 

medicinal plants as antimicrobial therapeutics: potential avenues of biocompatible drug 

discovery. Metabolites, 9(11), 258. doi: 10.3390/metabo9110258 

Angelini, P. (2024). Plant-Derived Antimicrobials and Their Crucial Role in Combating Antimicrobial 

Resistance. Antibiotics, 13(8). 

Burt, S. (2004). Essential oils: their antibacterial properties and potential applications in foods—a 

review. International journal of food microbiology, 94(3), 223-253. 

https://doi.org/10.1016/j.ijfoodmicro.2004.03.022  

Camo, J., Beltrán, J. A., & Roncalés, P. (2008). Extension of the display life of lamb with an 

antioxidant active packaging. Meat Science, 80(4), 1086-1091. 

DOI: 10.1016/j.meatsci.2008.04.031 

Djenane, D., Sánchez-Escalante, A., Beltrán, J. A., & Roncalés, P. (2002). Ability of α-tocopherol, 

taurine and rosemary, in combination with vitamin C, to increase the oxidative stability of beef 

steaks packaged in modified atmosphere. Food Chemistry, 76(4), 407-

415.https://doi.org/10.1016/S0308-8146(01)00286-2 

Fernandez-Lopez, J., Zhi, N., Aleson-Carbonell, L., Pérez-Alvarez, J. A., & Kuri, V. (2005). 

Antioxidant and antibacterial activities of natural extracts: application in beef meatballs. Meat 

science, 69(3), 371-380. DOI: 10.1016/j.meatsci.2004.08.004 

Golshani, Z., & Sharifzadeh, A. (2014). Evaluation of antibacterial activity of alcoholic extract of 

rosemary leaves against pathogenic strains. Zahedan Journal of Research in Medical Sciences 

Haleem A. M.; Al-bakri S. A. and Al-Hiyaly S. A. (2013). Determination of microbial content in 

poultry meat in local Iraqi markets. J. of Microbiol. Res. 3(6): 205-7. DOI: 

https://djvs.uodiyala.edu.iq/
https://doi.org/10.71375/djvs.2026.04110
https://doi.org/10.1016/j.fm.2006.04.006
https://doi.org/10.3390/metabo9110258
https://doi.org/10.1016/j.ijfoodmicro.2004.03.022
https://doi.org/10.1016/j.meatsci.2008.04.031
https://doi.org/10.1016/S0308-8146(01)00286-2
https://doi.org/10.1016/S0308-8146(01)00286-2
https://doi.org/10.1016/j.meatsci.2004.08.004


P-ISSN: 2410-8863 

E-ISSN:2958-6178 

https://djvs.uodiyala.edu.iq 

Pages: 156-168 
 

https://doi.org/10.71375/djvs.2026.04110 

 

Diyala Journal for Veterinary Sciences  

Vol. 4 No.1 March (2026) 

 

611 
 

10.5923/j.microbiology.20130306.02 

Hamasadek, Z. O., Hadi, C. S., Wally, N. M., & Balaky, H. H. (2023). Antimicrobial Activity of some 

Herbs against Pathogenic Microorganisms in Raw Soft Cheese (Kurdish Cheese). J. Univ. 

Anbar Pure Sci, 17, 1-10. DOI:10.37652/juaps.2023.137241.1034 

Hernandez San Juan, S., Zuniga Estrada, A., Sanchez Ortega, I., Castro Rosas, J., Roman Gutierrez, 

A. D., & Santos Lopez, E. M. (2007). Condiciones microbiológicas en el proceso de 

sacrificio en un rastro municipal del estado de Hidalgo, México.. 

https://repository.uaeh.edu.mx/bitstream/handle/123456789/11445 

Hina, F., Li, J., Chen, C., & Fu, C. (2020). Characterization of the complete chloroplast genome of an 

important medicinal plant, Sinomenium acutum (Menispermaceae, 

Ranunculales). Mitochondrial DNA Part B, 5(2), 1305-1306. 

https://doi.org/10.1080/23802359.2020.1732239 

Jafari-Sales, A., & Bolouri, P. (2018). Evaluation of the antimicrobial effects of Glycyrrhiza glabra l. 

on some gram positive and gram negative pathogenic bacteria in laboratory conditions. Jorjani 

Biomedicine Journal. 6:78-84. DOI:10.29252/jorjanibiomedj.6.4.78 

Jafari-Sales, A., & Hossein-Nezhad, P. (2019). Antimicrobial effects of Rosmarinus officinalis 

methanolic extract on Staphylococcus aureus, Bacillus cereus, Escherichia coli and 

Pseudomonas aeruginosa in laboratory conditions. Journal of Medicinal and Chemical 

Sciences, 103-108. DOI:10.26655/jmchemsci.2020.2.2 

Jarallah E. M.; Sahib S. and Yassen K. (2014). Isolation and Identification of some pathogenic 

Bacterial Species Contaminated from Meats in Butchers Shops and Kebab Restaurants in 

AL-Kut city. Euphrates J. of Agr. Sci. 6 :437-30. 

Jay, J.M., Loessner, M.J., & Golden, D.A. (2005). Modern food microbiology. 7 th edition. New York, 

USA: Aspen Publisher. 

Kassem, I. I., Nasser, N. A., & Salibi, J. (2020). Prevalence and loads of fecal pollution indicators and 

the antibiotic resistance phenotypes of Escherichia coli in raw minced beef in 

Lebanon. Foods, 9(11), 1543. DOI: 10.3390/foods9111543 

 Kaur, R., Gupta, T. B., Bronlund, J., & Kaur, L. (2023). The potential of rosemary as a functional 

ingredient for meat products-a review. Food Reviews International, 39(4), 2212-2232. 

https://doi.org/10.1080/87559129.2021.1950173 

https://djvs.uodiyala.edu.iq/
https://doi.org/10.71375/djvs.2026.04110
https://doi.org/10.37652/juaps.2023.137241.1034
https://repository.uaeh.edu.mx/bitstream/handle/123456789/11445
https://doi.org/10.1080/23802359.2020.1732239
https://doi.org/10.29252/jorjanibiomedj.6.4.78
https://doi.org/10.26655/jmchemsci.2020.2.2
https://doi.org/10.3390/foods9111543
https://doi.org/10.1080/87559129.2021.1950173


P-ISSN: 2410-8863 

E-ISSN:2958-6178 

https://djvs.uodiyala.edu.iq 

Pages: 156-168 
 

https://doi.org/10.71375/djvs.2026.04110 

 

Diyala Journal for Veterinary Sciences  

Vol. 4 No.1 March (2026) 

 

611 
 

Khalil, Z. K., Dewan, I. K., & Al-Kamil, S. S. (2020). Prevalence and determination of external and 

intraocular infections in Baghdad city. Annals of Tropical Medicine and Public Health, 23(01), 

142-150. DOI:10.36295/ASRO.2020.23119  

Kloy, A., Ahmad, J., Yusuf, U., & Muhammad, M. (2020). Antibacterial properties of rosemary 

(Rosmarinus officinalis). South Asian Research Journal of Pharmaceutical Sciences, 2(1), 4-

7. DOI:10.36346/sarjps.2020.v02i01.002 

Mahboubi, M., & Haghi, G. (2008). Antimicrobial activity and chemical composition of Mentha 

pulegium L. essential oil. Journal of ethnopharmacology, 119(2), 325-327. doi: 

10.1016/j.jep.2008.07.023 

Mobaiyen, H., Jafari Sales, A., & Sayyahi, J. (2016). Evaluating antimicrobial effects of centaurea 

plant’s essential oil on pathogenic bacteria: staphylococcus aureus, staphylococcus 

epidermidis, and escherichia coli isolated from clinical specimens. Journal of Fasa 

University of Medical Sciences, 5(4), 479-487. 

Mohamed, W. M., Hassoon, S. J., ALAni, K. A. A., & Ibrahim, A. K. (2021). Antibacterial effect of 

zinc oxide nanoparticle against some bacteria isolated from bovine milk Diyala 

Province. Biochem. Cell. Arch, 21(1), 367-371. 

Mohamed, W. M., Hassoon, S. J., ALAni, K. A. A., & Ibrahim, A. K. (2021). Antibacterial effect of 

zinc oxide nanoparticle against some bacteria isolated from bovine milk Diyala 

Province. Biochem. Cell. Arch, 21(1), 367-371. DocID: 

https://connectjournals.com/03896.2021.21.367  

Ouattara, B., Sabato, S. F., & Lacroix, M. (2001). Combined effect of antimicrobial coating and 

gamma irradiation on shelf life extension of pre-cooked shrimp (Penaeus spp.). International 

Journal of Food Microbiology, 68(1-2), 1-9. https://doi.org/10.1016/S0168-1605(01)00436-6 

Pandit, V. A., & Shelef, L. A. (1994). Sensitivity of Listeria monocytogenes to rosemary (Rosmarinus 

officinalis L.). Food microbiology, 11(1), 57-63. https://doi.org/10.1006/fmic.1994.1008 

 Patel A.K et al (2014). “Enterbacteriaceae, Coliforms and E. Coli” Encyclopedia of Food 

Microbiology. Edited by Carl Batt and Mary Lou Tortorello. Second edition. Academic Press,, 

https://doi.org/10.1016/B978-0-12-384730 0.00096-3. 

https://djvs.uodiyala.edu.iq/
https://doi.org/10.71375/djvs.2026.04110
https://doi.org/10.36295/ASRO.2020.23119
https://doi.org/10.36346/sarjps.2020.v02i01.002
https://doi.org/10.1016/S0168-1605(01)00436-6
https://doi.org/10.1006/fmic.1994.1008


P-ISSN: 2410-8863 

E-ISSN:2958-6178 

https://djvs.uodiyala.edu.iq 

Pages: 156-168 
 

https://doi.org/10.71375/djvs.2026.04110 

 

Diyala Journal for Veterinary Sciences  

Vol. 4 No.1 March (2026) 

 

611 
 

Sales, A. J. (2014). Evaluation of antibacterial activity of ethanol extract of Lavandula Stoechas L. 

plant on antibiotic-resistant strains Of Staphylococcus Aureus. Journal of Current Research in 

Science, 2(6), 641. doi:10.15412/ 

Sales, A. J., Shadbad, N. N., & Kaleybar, V. P. (2015). The Investigation of the Antibacterial 

effects of Ethanol extract of Cichorium intybus L. on Antibiotic-resistant Staphylococcus 

aureus strains. Bull Env Pharmacol Life Sci, 4, 161-4.  

Stojanović-Radić, Z., Pejčić, M., Joković, N., Jokanović, M., Ivić, M., Šojić, B., ... & Mihajilov-

Krstev, T. (2018). Inhibition of Salmonella Enteritidis growth and storage stability in chicken 

meat treated with basil and rosemary essential oils alone or in combination. Food Control, 90, 

332-343. https://doi.org/10.1016/j.foodcont.2018.03.013 

Tajehmiri, A., Issapour, F., Moslem, M. N., Lakeh, M. T., & Kolavani, M. H. (2014). In vitro 

antimicrobial activity of Artemisia annua leaf extracts against pathogenic bacteria. Advanced 

Studies in Biology, 6(3), 93-97. DOI:10.12988/asb.2014.4525 

Tropea, A. (2022). Microbial contamination and public health: an overview. International Journal of 

Environmental Research and Public Health, 19(12), 7441.: DOI: 10.3390/ijerph19127441 

Walid, Y., Majdi, H., Saber, K., Taycir, G. A., Wissem, A. W., & Moufida, S. (2022). Antibacterial 

activities of rosemary (Rosmarinus officinalis L.) essential oil and ethanol extract. Open 

Access Research Journal of Multidisciplinary Studies, 3(01), 001-008. Article DOI: 

https://doi.org/10.53022/oarjms.2022.3.1.0073 

Zainab, A., Bhat, R., Acharya, S., Yende, A., PS, P., & Padyana, S. (2013). Studies on antioxidant 

and antimicrobial activities of Pajanelia longifolia (Willd.) Schumann. Obesity Research 

Journal. DOI, 10(2013.756484).  

Zhang, B., liu, y., Wang, h., liu, W., cheong, K. l., & Teng, B. (2021). effect of sodium alginate-agar 

coating contain ing ginger essential oil on the shelf life and quality of beef. Food Control. 130, 

108216. https://doi.org/10.1016/j. foodcont.2021.10821 

 

https://djvs.uodiyala.edu.iq/
https://doi.org/10.71375/djvs.2026.04110
https://doi.org/10.1016/j.foodcont.2018.03.013
https://doi.org/10.12988/asb.2014.4525
https://doi.org/10.3390/ijerph19127441
https://doi.org/10.53022/oarjms.2022.3.1.0073
https://doi.org/10.1016/j.%20foodcont.2021.10821

