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Abstract : This study aimed to enumerate the isolation of bacterial pathogens, their biochemical and molecular characterization
and antibiotic resistance profiling of pathogenic bacteria from bovine milk. Raw bovine milk samples (h=2) were collected from
Barkheda Salam in Bhopal in falcon tubes, which were cultured in desired media plates shows the presence of Staphylococcus
aureus, E. coli and Acinetobacter baumanii in a milk sample, whereas strains of Pseudomonas and Salmonella spp. were not
confirmed. DNA band showing ECO gene for E. coli, FemA gene and Nu C gene for Staphylococcus aureus, and blaOXA 51
gene for Acinetobacter baumanii, of product size 585 bp, 132 bp, 395 bp, 353 bp were detected, whereas Stn, Inv A, St_iroB
(Salmonella spp.) and Opr L for Pseudomonas spp. were not detected. 4 isolates of Staphylococcus aureus, 5 isolates of E. coli,
and 1 isolate of Acinetobacter baumanii were detected, showing their high rate of resistance against Kanamycin, Streptomycin,
Imipenem, Augmentin, Ceftriaxone, Ticarcillin, Ciprofloxacin. This high prevalence of bovine milk contamination with

antimicrobial resistance necessitates the precise control on antibiotic prescription in medicines and drugs.
IndexTerms - Bovine milk, Bacterial pathogens, Biochemical test, Antibiotic resistance, Drugs.

INTRODUCTION

Nowadays, one of the biggest issues to be discussed in terms of global mortality, public health issues, and economic burden is
bacteria that are resistant to antibiotics. (Taneja and Sharma 2019) It typically occurs following the emergence of novel microbial
strains in response to certain antimicrobial strains—which may also have antiviral, antifungal, or even antimalarial properties. One
of the worldwide concerns that needs to be addressed for patients who are at risk of developing serious illnesses is the steady

development in antibiotic-resistant bacteria.

Bovine milk is a common dairy product that contains complex lipids, including a unique combination of fatty acids, lipids, proteins,
amino acids, vitamins and minerals, as well as other protein-based receptors such as immunoglobulins, growth factors, cytokines,
enzymes, hormones, peptides, lactose, and prolactin enzyme, which provide nourishment and nutrition to humans (Msalya 2017).
It also promotes the formation of a diverse microbial population, which can then be used to produce prebiotic supplements. Milk
protein is separated into two fractions: caseins and whey proteins, with an 80:20 ratio (Daniloski, McCarthy, and Vasiljevic 2021).
In 1864, Pasteurization of milk was first established by Louis Pasteur in order to promote sterility.
Some of the desired pathogenic bacteria found in bovine or raw milk include Staphylococcus aureus, Acinetobacter baumanii,
Pseudomonas aeruginosa, and Salmonella enterica, which are responsible for the transmission of some life-threatening nosocomial
disorders in humans and colonize on various biofilm surfaces, increasing the likelihood of antibiotic-resistant bacterial development
through food consumption. For example, some harmful organisms, such as Salmonella typhimurium DT104 and several E. coli
isolates, are always active against many antibiotics.

Some bacteria have been found that are responsible for spreading unpleasant illnesses in our human bodies, such as Staphylococcus
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aureus, which is gram positive in nature and causes skin infections, pneumonia, endocarditis, septic arthritis, osteomyelitis, and is
responsible for food poisoning.

Pseudomonas aeruginosa, which is gram negative, mucoid and colourless, causes septicaemia, pneumonia, eye infections, skin
infections or cellulitis, osteomyelitis, endocarditis, and meningitis, and is known to thrive in a variety of environments.
Acinetobacter baumanii is a gram-negative, strictly aerobic, non-fermentative bacterium that is widely distributed in nature. It is
the primary cause of health-care-associated infections and community-acquired infections such as gastrointestinal, urinary, and
respiratory tract infections. Salmonella spp. are gram-negative organisms that belong to the Enterobacteriaceae family. They are
non-acid fast, non-capsulated, non-sporing, aerogenic, and have peritrichous motility. S. enterica serovar Typhimurium is also

meant to cause food poisoning, as well as the transmission of zoonotic diarrhoea, and it's major enteric pathogen.

Ingestion of polluted water and/or food spreads a bacterium that causes gastrointestinal disorders in the intestinal section. As a
result, the impact of antibiotic resistance bacteria on humans via bovine milk emphasizes the importance of conducting experiments
involving comprehensive surveillance and characterization of antibiotic resistant or sensitive bacteria in milk products, in order to
understand their prevalence, resistance mechanisms, and specific risks to be addressed. This also elucidates the specific research
done to discover the antibiotic resistant bacterial pattern, therefore expanding our knowledge on antibiotic resistance in the dairy
business, which acts as a precaution for animal welfare, ensuring the quality of dairy products, and protecting public health from
the threats of antibiotic-resistant bacteria.

The main objective of this study is to isolate, identify and characterize these bacterial pathogens based on their antibiotic resistance

profiles, by mixture of microbiological, biochemical, and molecular techniques like PCR and agarose gel electrophoresis.

LITERATURE REVIEW

2.1 Bovine milk sample

Essentially, milk is one of the ancient sources, containing some macro and micronutrients, and is usually obtained from
extracted soya or almonds. According to 10,000-year-old history, farmers and pastoralists were the first humans to stay with
cows and other domestic animals for dairy and agricultural purposes. All milk sources contain four different forms of casein,
which when combined to create clusters of casein micelles, result in high calcium concentrations through the creation of
colloidal calcium phosphate. Other than milk, various traditional cheeses play an important role in the development of microbial
richness, including flavour, texture, and population density (Montel et al. 2014), by demonstrating its potential to battle
pathogenic activity, which is connected with native antipathogenic or antimicrobial strains that protect against Listeria
monocytogenes, making it well equipped for sale (Montel et al. 2014). The most significant advantage is the ability to store it
in batches, which addresses some issues during the lactation cycle and ensures a consistent supply of milk to humans for the
long term (Guo et al. 2024)
Based on the given milk content, which contains high fat, protein, and calcium contents (Cremonesi et al. 2021), it is quite easy
to detect these pathogens going to resistant and sensitive action, and analyse the intensity of causing malfunctions in the human
body system (Malik 2021; Mancuso et al. 2021). The rationale for collecting milk from a cow udder is the presence of
microorganisms in the intramammary ecosystem that code for udder homeostasis and mastitis susceptibility, hence maintaining
the quality of milk and other dairy products (Cremonesi et al. 2021). The most important dairy milk product, bovine milk,
contains key elements such as proteins, carbs, lipids, vitamins, and minerals that are required for human health and nutrition.
Furthermore, the supplied bovine milk can be distinguished by several physicochemical parameters such as mineral content,
particle size, and the type of electrostatic charge created on the skimmed milk surface that is independent of temperature

variations (Daniloski, McCarthy, and Vasiljevic 2021).
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2.2 Pathogenic bacteria targeted from milk

Certain opportunistic based bacterial pathogens, such as Enterobacter spp., Escherichia coli, Klebsiella pneumonia, Pseudomonas
aeruginosa, Salmonella typhimurium, Shigella, and Acinetobacter baumanii, (Mohamed et al. 2022), affected species growth and
development as well as income requirements (Sahoo et al. 2023). Even the quality of pasteurized milk can suffer greatly due to the
presence of spoilage bacteria such as Bacillus cereus, which can produce proteinase and phospholipase enzymes, altering the texture,
taste, and flavour. (Palmeri et al. 2019)

There is no doubt that these types of pathogenic microorganisms causes udder infections, such as bovine mastitis, which are
genuinely contagious and harmful in nature, causing methicillin-based virulent and multidrug resistant, nosocomial and specific in
nature, which clearly depends on the utilization of pasteurized and raw milk samples as well as other food-borne illness (Souza et
al. 2019).

One of the bacterial isolates named Acinetobacter baumanii, are gram negative, non-fermenting, and aerobic in nature, and belong
to the Moraxellaceae family (Kyriakidis et al. 2021). It is spread through personal contact, water, and food contamination (Saad,
Amin, and MOSTAFA 2018). They are mostly isolated from residual water or fluids of milk present in milk pipelines or containers
that have been poorly sanitized, lack of storage, and improper transportation facilities (Mohamed et al. 2022). The term
Acinetobacter is derived from the Greek word "Akinetos," which means "not mobile," and was first used in the twentieth century
by Dutch microbiologist Beijerinck to describe the calcium acetate-rich soil bacterium Micrococcus calcoaceticus. It is responsible

for causing community-acquired illnesses.

Most A. baumanii -based strains can be developed to convert nitrates to nitrites at a given optimum temperature and are resistant to
dryness, which are some of the necessary factors for beneficial microbe survival in certain processed milk and milk-based products
such as kareish and traditional artisan raw cheddar cheese. Antibiotic resistance strains can be conferred on existing pathogens
through a variety of mechanisms, including control of antibiotic transport through membrane porins due to reduced permeability or
increased efflux activity, antibiotic target modification, and enzymatically inactivated antibiotics. For example, it intrinsically
exhibits its resistance to penicillin and cephalosporin medicines, which are the kind of beta-lactams with beta-lactamases enzymes,

which leads to hydrolytic inactivation, variations of efflux activity, and antibiotic action.

One of the most important pathogenic bacteria to be highlighted is Staphylococcus aureus, which is gram-positive, non-sporing
forming, non-motile, and facultative anaerobic in nature., a cocci-shaped clustered form of colonies, facultative anaerobic, solitary
bacterium found in pairs or in short chains in the human digestive tract. It is regarded as the primary cause of infectious breast
illnesses and mammary gland-based infections in bovine herds and cattle (Souza et al. 2019). Other infectious diseases include skin
and soft tissue infections such as impetigo, cellulitis, and skin-based syndromes, which can cause endocarditis, meningitis,
osteomyelitis, and pneumonia when medical equipment, such as intravenous fluid catheters or surgical instruments, is contaminated
(Taldpan, Sandu, and Rafila 2023).

The further isolation of S. aureus produces changes in milk and other dairy products due to improper storage, handling, and use of
filthy vessels and tanks during transportation (Gebremedhin et al. 2022), which has been identified as a serious issue in the food
and dairy industries, in addition to staphylococcus contamination in raw milk samples. S. aureus is further distinguished by its
ability to produce antibiotic-resistant genes, which can be gained through spontaneous genetic mutations and horizontal gene
transfer of antibacterial resistance genes via bacteriophages. Some antibiotics acting on Staphylococcus aureus infections, such as
vancomycin, bind with the dipeptide D-Ala4-D-Ala5 of lipid 1, limiting the PBP2 (penicillin-binding protein 2) catalysed trans
glycosylation and transpeptidation activity, which is necessary for bacterial cell wall production and the inhibition of peptidoglycan
remodelling (Télapan, Sandu, and Rafila 2023). Additionally, several macrolides, such as clarithromycin, azithromycin, and
erythromycin, and other beta lactam antibiotics, are used therapeutically to treat staphylococci-based infections caused by

methicillin-resistant strains (Talapan, Sandu, and Rafila 2023; Souza et al. 2019)

IJNRD2512037 ‘ IJNRD - International Journal of Novel Research and Development (www.ijnrd.or_mg)



http://www.ijnrd.org/

"’RD © 2025 IJNRD | Volume 10, Issue 12, December 2025| ISSN: 2456-4184 | I]NRD.ORG

E.coli, been gram negative, pink-coloured in EMB plate, small rod-shaped colonies, facultative anaerobic in nature, and highly
motile in nature, thereby creating single and short chains when going for gram staining, consisting of several markers like that of
STEC (coding for Shiga toxin production) (Perelle et al. 2007), VTEC (for encoding Verotoxigenic E.coli for Vero toxin production)
(Sandhu et al. 1996), and the most important serotype of E.coli O157:H7, codes for phenotypically delayed fermentation of D-
sorbitol, certainly requiring enrichment and nutrition while growing in desired media, which is mostly associated with more food
poisoning like producing toxigenicity and other gastrointestinal diseases that affect both children and adults.

The following E.coli-related illnesses include haemolytic uraemic syndrome, diarrhoea, and one of the most prevalent is acute renal
failure caused by the intake of poor quality vegetables, effluent, fruits, and fresh cheese from diseased animals such as bovine
mastitic cow. It also operates as a source of faecal contamination generated by pathogenic or toxic organisms.

Salmonella spp. are facultative anaerobic bacteria that belong to the Enterobacteriaceae family. They are non-acid fast, non-
capsulated, non-sporing, aerogenic, and exhibit peritrichous motility. The colonies generated are circular, low convex, smooth, and
more translucent than coliform colonies, measuring 2-3 mm in diameter, 0.7-1.5 um in diameter, and 2-5 um in length, respectively.
They are also widely transmitted by domestic and wild animals such as chickens, pigs, companion animals such as cats, dogs, birds,

and reptiles, contaminating the human body system, among other things.

Salmonella serovars have genome sizes ranging from 4460 kb to 4857 kb, with a total of 2,579 serovars participating in the
salmonella group and possessing a greater variety of host, which are responsible for being employed as multi-drug resistance
phenotypic, developed by forming extremely virulent clones, which code for changes in bacterial fitness and pathogenic activity
over multiple host ranges (Foley et al. 2013). They are often identified by O,H, and VI antigens (Andino and Hanning 2015). Some
Salmonella strains can cause infections such as Salmonellosis when ingested through contaminated water or food. Even Salmonella-
based virulence plasmids contain several virulent factors, such as spv ABCD and its regulator spv R, which bind with it, making it
essential for causing systemic virulence, when exposed to nutritionally based conditions provided to host cells, resulting in the
formation of systemic virulent strains with lower G+C content than the normal core plasmid of host cells. This demonstrates the in
vivo transfer of Salmonella virulent plasmids of certain species in host cell genomes as recipients.

Furthermore, some Salmonella-based isolates have class 1 integrons that are transferred to bacterial plasmids or chromosomal
regions using molecular cloning techniques such as SNPs, which use S. Typhimurium 's DT9 and DT135 genes to code for host
phage types. provides resistance to antimicrobial agents, which is also required for the production of antimicrobial drugs to treat
multidrug resistant genes (Foley et al. 2013). Human disease like Salmonellosis occurs by direct and indirect contact with numerous
species evolve due to contaminated meat, drugs, cattle, chemicals, poultry, raw milk and dairy products and sewage water etc
(Castafieda-Salazar et al. 2021). S. enterica serovar Typhimurium is meant for causing food poisoning and is one of major zoonotic
disease for diarrhoea, and it’s a primary enteric pathogen which can be caused by ingestion of contaminated water and /or food
which is then reached towards intestinal epithelium which triggers the response towards gastrointestinal disease which threatens
the human body, causing respiratory diseases, gastroenteritis, fever, abdominal pain, nausea and vomiting, and diarrhoea, thereby
weakening the immune system (Fabrega and Vila 2013). Pathogenesis can be caused by Salmonella spp. in the form of clusters
like that of SPI’s T3SS receptors which are evenly distributed around it’s genome and meant for colonizing over the host organism
present. First line antibiotics such as ampicillin, chloramphenicol, trimethoprim- sulphathiazole act as multidrug resistance in
Salmonella enterica based spp. Majority of infections caused by Salmonella from chicken eggs, can be made resistant to bacitracin,
colistin, polymyxin-B (Wang et al. 2019).

Other gram-negative based pathogens like Pseudomonas aeruginosa and Klebsiella pneumonia of Enterobacteriaceae family, been
non-sporulating, non-ciliated and showing mucoid based colonies, are one of the opportunistic pathogens, found in a solid state

through in vitro culturing method (Kowalczyk et al. 2022).
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PATHOGENIC BACTERIAL FROM BOVINE MILK

Staphylococcus aureus Salmonella enterica

Escherichia coli Acinetobacter baumanii  Pseudomonas aetuginosa

Figure showing the classification of pathogenic bacterial isolates enumerated from bovine milk

As a result, milk and milk-based products have longer shelf lives and higher quality. Furthermore, some of the isolates also
show beta-galactosidase and phospholipase activity, including Pseudomonas, Aeromonas, and Sphingobacterium (Yuan et al.
2018), thereby determining the production and potentiality of desired bacterial strains present in raw milk sample, giving a
bitter taste certain natural based products, including plant species containing an array of secondary metabolites like

phytochemicals, piperine, daptomycin, thymol, and caffeic acid, etc. (Yuan et al. 2018)

2.3 Mechanisms involved in bacterial pathogens acquiring resistance

Most processes necessary for antimicrobial resistance development include modulation of antibiotic transport through cell
membrane pores, changes in antibiotic target sites, and enzymatic action in antibiotic neutralization (Kyriakidis et al. 2021). There
are numerous molecular mechanisms that contribute to the gradual or quick rise of AMRs in the human body, including cell wall
production of proteins, nucleic acids, and other metabolic activities. Mutations generated by gene activation and regulation have

also been passed down to offspring via horizontal and vertical gene transfer. (Singh 2018; Yuan et al. 2018; Mancuso et al. 2021)

For example, a variety of dairy-based products such as cheese, yogurt, butter, and cream contain suitable concentrations of harmed
and unharmed isolated microbes such as E. coli, Salmonella, Staphylococcus aureus, Klebsiella, Pseudomonas aeruginosa, and
Acinetobacter baumanii, which are gram positive and negative in nature, and have been responsible for the cause of other leading
nosocomial infections like enteric illness, gastroenteritis, salmonellosis, nausea, vomiting. These are primarily spread by direct

contact through milk carriers such as air, water, and soil.

When it comes to the evolution of antibiotic resistance and its importance in daily life, microbes can develop resistance to antibiotic
drugs through point mutation and horizontal gene transfer methods such as conjugation, transduction, and transformation, among
others (Shlaes et al. 1997), which can then be passed down to future generations via vertical transmission (Walsh 2000). The greatest
approach for transferring mutant strains to subsequent generations is transduction by DNA packed bacteriophage mating. This
optimizes the ecological niche of antimicrobial species, demonstrating their potential as antibiotic medications.

Even insect vectors such as flies and arachnids contribute to disease transmission by sucking animal blood or biting an insect,

resulting in diarrhea, murine, and scrub typhus (Doron and Gorbach 2008).

Different microbial strains have evolved through different causes, such as the propensity to transmit illnesses and the amount of
bacterial toxicity (Doron and Gorbach 2008), that help them adapt to drug action, including as gene mutation and the acquisition
of foreign DNA from mutant bacteria via horizontal gene transfer (HGT), resulting in resistance to pharmacological supplements
taken (Munita and Arias 2016).

The most essential mechanisms were adequate dose absorption, drug target change and deactivation, and drug efflux pumps, which

are obviously dependent on the affinity and type of bacterial structural agents (Mancuso et al. 2021).
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Furthermore, many mechanisms in species cell composition, such as enzymatic modification and biofilm growth, provide pressure
on them to produce resistant mutant genes, posing a substantial risk to human and animal health (Ahmed et al. 2024). A biofilm is
a bacterial community that forms its own extracellular matrix. It helps to block antibiotic penetration and prevent the creation of

bacterial resistance concentrations in gaseous and nutritive flow (Uruén et al. 2020).

2.4 Antimicrobial resistance

AMR is one of the most important and main concern to be described in terms of mortality, public health problem and economic
burden across the world due to spread of pathogens through food spoilage, waste water, and other source of contaminants present
across the surroundings (Taneja and Sharma 2019). Even due to excessive use of antibiotics causes certain side effects in our body
like severe illness, genetic mutations and sudden death (Sijbom et al. 2021). Even other bacterial isolates were evaluated by standard
techniques including antimicrobial susceptibility test. In fact the concept of antimicrobial therapy includes the single or combined

use of antibiotics with other medicinal drugs which remains effective against exposure of pathogenic species (Mulani et al. 2019).

Antibiotics have benefits and drawbacks based on dosage. To combat drug-related infections, novel therapeutic agents such as
adjuvants, bacteriophages, nanoparticles, and photodynamic light therapy have been developed which are important for several
clinical investigations (Mulani et al. 2019). The concept of antibiotic resistance and susceptibility is applied for enhancing of
agricultural and dairy practices result in higher yields and high-quality products suitable for both humans and animals (Golkar,
Bagasra, and Pace 2014; He et al. 2014).

2.5 Different Antibiotics applied for milk production

AMR is nowadays one of the most active points in the current scenario, whether in terms of mortality, public health problems, or
economic burden around the world as a result of pathogen spread through food spoilage, waste water, and other sources of
contaminants that are present in the environment (Taneja and Sharma 2019; K. Brown et al. 2020). Certain antibiotic drugs such as
penicillin, amoxicillin, erythromycin, fluoroguinolones, cephalosporins, and others are used in the production of milk and other

dairy products derived from infected animals, particularly mastitic cows.

Further employed in the form of metabolic components found in poultry-based goods, which are edible for everybody to ingest
(Anika et al. 2019). This aids in the treatment and detection of clinical and subclinical disorders, reduces the spread of hazardous
toxins, and promotes cattle rearing (Virto et al. 2022; K. Brown et al. 2020; Bitas and Samanidou 2018). However, excessive
antibiotic use can create adverse effects in our bodies such as severe disease, genetic mutations, and sudden death; in reality, the
greatly unleashed toxicity has resulted in the radical evolution of superbugs, which is a scourge on human life (Sijbom et al. 2021;
Rahman, Hassan, and Chowdhury 2021).

As other milk-based goods have become a beneficial reason for the growth of the food-based business, it is critical to discuss their
impact on bovine milk samples (Kumar, Panda, and Sharma 2022). Antimicrobial therapy is defined as the use of antibiotics alone

or in combination with other therapeutic medications to prevent pathogenic species exposure (Mulani et al. 2019).

Pseudomonas aeruginosa and Salmonella spp. have been identified analytically from a given food source, including antimicrobial
susceptibility testing, with E.coli being one of the main pathogens caused by changes in hygienic conditions such as poor milk
quality and negligence during milk collection and processing. Furthermore, certain types of antibiotics are involved in the treatment
of livestock respiratory diseases and urinary based infections, which include beta-lactams, tetracyclines, lincomycin, erythromycin,

and sulfamethazine, which enhances the rate of antibiotic consumption, through milk products, reducing the risk of hyper allergenic
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reactions, carcinogenicity, hepatotoxicity, bone marrow toxicity, and certain reproductive disorders, which disrupts the gut

microbial population (Virto et al. 2022).

Furthermore, certain types of antibiotics are involved in the treatment of livestock respiratory diseases and urinary based infections,
which include beta-lactams, tetracyclines, lincomycin, erythromycin, and sulfamethazine , can be examined using some therapeutic-
based methods enhancing the rate of antibiotic consumption, through milk products, reducing the risk of hyper allergenic reactions,
carcinogenicity, hepatotoxicity, bone marrow toxicity, and certain reproductive disorders, which disrupts the gut microbial
population (Virto et al. 2022)

Even if antibiotic strains have been detected in milk, they are advised for use as veterinary medicine, which is most common in
India's northern and northeast regions (Kumar, Panda, and Sharma 2022).

Hence, the concept of antibiotic resistance and susceptibility is applied for enhancing of agricultural and dairy practices result in
higher yields and high-quality products suitable for both humans and animals (Golkar, Bagasra, and Pace 2014; He et al. 2014).

DISCUSSION

Milk is one of the most nutritive sources, active for human growth and development (Lemma et al. 2021), but due to improper
conditions, it detects the presence of bacterial pathogens including E. coli, Salmonella spp., Bacillus spp. which causes bacterial
contamination (Martin, Evanowski, and Wiedmann 2023), which is the biggest challenge for human health and medication, and
also responsible for excessive economic crisis. Different types of media has been used for microbial culturing like MSA, CET,
EMB, Hektoen Enteric agar, and MAC, in which some are considered to be differential, selective or both, like for example,
Staphylococcus aureus and E.coli shows highest growth in their respective media, thereby creating a risk factor for the cause of
subclinical and bovine mastitis in animals (Birhanu et al. 2017), while that of Pseudomonas, Acinetobacter and Salmonella were
less found, but sudden outbreak, through contaminated food and milk may lead to Salmonellosis, typhoid and other sort of diarrhoea
associated infections, resulting in urinary tract issues, skin and wound infections, bacteremia, meningitis, and other bone-related
diseases.

Biochemical tests are mostly performed to determine bacterial characteristics, which becomes a vital source for their identification
in a given sample.

By gradient PCR method, we did molecular confirmation of all five bacterial pathogens, using virulent gene markers such as Fem
A gene, Nu C gene, ECO gene, blaOXA 51, Stn, Inv A, St_iroB, and oprL. The PCR product sizes were 132 bp, 395 bp, 585 bp,
353 bp, showing their highly specific activity whereas the product sizes of genes of Salmonella and Pseudomonas were not detected.
We also performed antibiotic susceptibility test for determining the resistant and sensitive action of microbes against certain
antimicrobial and therapeutic agents containing antimicrobial strains, and other mutants, necessary to produce new medicines and
drugs for the progress of several pharmaceutical industries and some clinical based sectors(Mattar et al. 2020). It mostly focusses
on defining the occurrence of AMR in the environment as well as development of analytical methodologies and mitigation

strategies.
CONCLUSION

Our results show that raw milk has a great potential for transmission of antibiotic resistant pathogens such as E. coli, Staphylococcus
aureus and Acinetobacter baumanii. In the present study, high levels of resistance were observed among the screened isolates
towards Kanamycin, Streptomycin, Imipenem, Augmentin, Ceftriaxone, Ticarcillin, Ciprofloxacin, which provided evidence on

high risk of food borne pathogens on humans through raw milk.

Since antibiotics have extensive applications in dairy cattle farms in developing countries, where the microbiota of raw milk may

contain relatively high levels of antibiotic resistance bacteria. Therefore enhancing the safety of milk and implementing good
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manufacturing practices are extremely important for the health of consumers. Pasteurization of raw milk, prevention of cross-
contamination, storage of raw milk in cold temperature, appropriate authority supervision, and regulatory monitoring on the use of

antibiotics in dairy cattle farms are necessary to ensure the safety of milk products.

The main route for contamination of raw milk with resistant bacteria can be the subject of future studies to determine whether the

bacteria get into the milk via cow’s udder or mixed into the milk during or after milking.

The antibiotic resistance profiling of bovine derived pathogenic bacteria can be used to ensure the genetic variations of resistant

bacterial isolates in near future.
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