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ABSTRACT 

Globally, billions of people consume milk and 

dairy products every day. Milk samples were 

collected at 15 milk collection centers (milk super 

market). According to stratified random sampling 

design. Samples were analyzed for Total Plate 

Count (TPC). The prevalence of selected pathogens 

such as Listeria monocytogenes, E. coli and 

Salmonella was determined. The mean counts per 

ml for TPC, psychrotrophs and thermophiles were 

12×106, 7.5×103 and 9.1×103, respectively. A 

TPC less than 106 cfu ml−1 was used as a basic 

standard by MCC in the Price Incentive 

Programme. From the 150 milk samples tested, 

approximately 90% were contaminated by coliform 

bacteria and 65% were E. coli positive, with mean 

counts ranged from 103 to 104 cfu ml−1. S. aureus 

was isolated from more than 60% of the samples 

and the mean count per ml was 12×103. 

Meanwhile, E. coli was also detected in20 (33.5%) 

samples. However, Salmonella was only detected 

in 1.4% of the samples, with the Central region 

having the highest frequency of isolation. Thirteen 

Salmonella serotypes were identified, including S. 

muenchen, S. anatum and S. agona. A total of 47 

strains of Listeria were isolated from 4.4% 

Listeria-positive samples including L. 

monocytogenes (1.9%), L. innocua (2.1%) and L. 

welshimeri (0.6%). The presence of pathogenic 

bacteria such as E. coli, Salmonella and Listeria 

spp. in raw milk is of public health concern since 

drinking raw milk is still considered good for 

health in rural population. 
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INTRODUCTION 
Milk is a nutritious food for human beings, but it also serves as a good medium for the growth of many micro-organisms, 

especially bacterial pathogens. Lactococcus, Lactobacillus, Streptococcus, Staphylococcus and Micrococcus spp. are 

among common bacterial flora of fresh milk [1]. The flora may also predominate by psychrotrophs if the milk is kept 

cool before further processing. The detection of coliform bacteria and pathogens in milk indicates a possible 

contamination of bacteria either from the udder, milk utensils or water supply used [2]. 

When fresh milk is extracted from a healthy cow, its microbial load is typically low (less than 1000 ml−1). However, 

after being stored at room temperature for a while, the loads can rise to 100 times or higher. However, between milking 

at the farm and transportation to the processing plant, milk stored in clean containers at refrigerated temperatures may 

delay the increase of initial microbial load and prevent the multiplication of microorganisms in milk. Contamination of 

mastitis milk with fresh clean milk may be one of the reasons for the high microbial load of bulk milk [3,4]. 
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Over time, there has been a significant shift in the relative importance of different etiological agents in milkborne 

disease. Nonetheless, bacteria remained the cause of over 90% of all documented cases of dairy-related illness, and at 

least 21 diseases that are currently known to be milkborne or potentially milkborne [5].  Several pathogens, including 

Listeria monocytogenes, Salmonella, Campylobacter, Staphylococcus aureus, B. cereus, and Cl. botulinum, have been 

linked to foodborne outbreaks linked to milk consumption. Major public health concerns have emerged regarding the 

presence of these pathogenic bacteria in milk, particularly for those who continue to consume raw milk [6,7]. With 

multiple outbreaks documented in developed nations, ranging from mild diarrhea to potentially fatal hemolytic uremic 

syndrome (HUS), hemorrhagic colitis, and thrombotic thrombocytopaenic purpura, E. Coli 0157:H7 has emerged as a 

major threat to the dairy industry in recent times [8]. 

Keeping fresh milk at high temperatures, combined with unsanitary milking practices, can result in microbiologically 

inferior quality. These appear to be common practices among small-scale farmers in Qasr Bin Ghashir, south of Tripoli, 

who produce fresh milk and sell it to local consumers or Milk Collection Centers. This study was conducted to 

investigate the microbiological quality and safety of locally produced raw milk. 

 

METHODS 
Study design and setting 

This was an experimental study design. A total of 60 raw cow milk samples were collected from150 dairy farmers who 

send their milk to the milk collection centers in Qasr Bin Ghashir area of Tripoli city, Libya. Farmers involved in the 

study were chosen according to stratified experimental design,  

 

Sample collection 

Samples were collected in the early morning. Approximately 100–300 ml milk was aseptically collected into a sterile 

Scotch bottle. It was collected immediately after milking using hand or machine into bulk milk containers at ambient 

temperature (28–30C). Samples were delivered to the laboratory in a cool box at less than 4C within 1–2 h of collection 

and tested immediately upon arrival. Initially, 25 ml of sample was dispensed into a sterile bag. Subsequent serial 

decimal dilutions of milk were prepared in saline water. 

 

Microbiological analysis  

Samples were analysed for their microbiological quality and safety as well as the prevalence of selected bacterial 

pathogens. Enumeration of Total Plate Count mesophiles, psychrotrophs and thermophiles, coliform. To enumerate the 

numbers of coliform bacteria and E. coli in milk, a three-tube Most Probable Number (MPN) technique was employed. 

Positive tube from MPN was streaked onto eosin methylene blue (EMB) agar and then incubated overnight at 35C.  

Detection of Salmonella was carried out according to the International Standard Organization protocol (ISO,1990), and 

typical Salmonella colonies were confirmed using API 20E test kit Positive analyse samples for the presence of E. coli. 

Milk samples (25 ml) were inoculated into 225 ml modified Tryptic Soy broth with Novobiocin and incubated overnight 

at 35C. Approximately 0.1 ml of the broth then was streaked onto the surface of Sorbitol MacConkey agar (SMAC, 

Merck).  

Colorless colonies from SMAC agar were streaked onto a modified EMB agar before confirmed with E. coli latex test 

(Oxoid) method was used to detect Listeria spp. in raw milk as outlined by Westoo and Peterz (1992). Five colonies 

from each plate of Oxford Listeria selective agar and Palcam Listeria selective agar were picked at random and streaked 

onto Trypticase Soy agar (TSA, Merck). Presumptive Listeria spp. isolates were confirmed according to Gram reaction, 

catalase test and umbrella motility in MIO medium (Difco). Isolates that were Gram-positive, catalasepositive and 

motile were sub-cultured and then identified with API Listeria) and CAMP Test. 

 

RESULTS AND DISCUSSION  
Generally, fresh raw milks collected from farms and milk super mark were heavily contaminated by bacteria with a 

mean total cfu ml1 plate count (TPC) of 12x 106 reasons for the high counts could be due to infected possible udders of 

the cows, unhygienic milking procedures or equipment, and/or inferior microbiological quality of water used for 

cleaning utensils and animals.  

Counts for psychrotrophs and thermophiles ranged between 103 and 104 cfu ml1 with an average count of & 9.1x103 

cfu ml1 respectively 7.5× 103. Generally, psychrotrophic organisms were represented by both Gram-negative and Gram-

positive bacteria, such as Pseudomonas, Flavobacterium, Bacillus, Clostridium and Mycobacterium. Practicing very 

good hygiene principles at the farms, in handling and transportation of milk, is a must [9]. It is important to cool raw 

milk quickly and to store it no longer than necessary. Equipment that is poorly designed with respect to cleaning and 
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potential for fouling represent another hidden source of psychrotroph and thermophilic bacteria, as well as the 

destructive enzymes [10].  

Nearly 90% of the samples collected were contaminated by coliform bacteria with a mean count of 1.7x105. The 

existence of coliform bacteria may not necessarily indicate a direct fecal contamination of milk, but more precisely as 

an indicator of poor hygiene and sanitary practices during milking and further handling [11]. 

 
Figure 1. Microorganism identified in tested samples 

 

The presence of the bacteria in milk indicates possible contamination by manure, soil and contaminated water E. coli 

and coliform bacteria are often used as indicator microorganisms, and the presence of E. coli implies a risk that other 

enteric pathogens may be present in the sample [12]. Nearly 61% of the milk samples analyzed were positive for S. 

aureus. The incidence of Salmonella spp. in local raw milk was still low, as only 2 of 60 milk samples were found 

positive for this organism. Thirteen Salmonella serotypes were identified from samples positive for Salmonella spp. The 

most frequently identified serotype was S. muenchen (23.1%), followed by S. agona (15.4%) and S. anatum (15.4%). 

Other serotypes isolated were S. typhimurium, S. hadar and S. Newport. A total of 4.6% milk samples were 

contaminated by Listeria spp. with a higher incidence of Listeria in raw Milk samples. Only four species of Listeria 

were identified, namely L. monocytogenes, L. innocua, L. seeligeri and L. welshimeri. Eighteen samples (1.9%).  

Generally, fresh raw milks collected from farms were heavily contaminated by bacteria with a mean TPC of 12x106 cfu 

ml -1. Possible reason for the high counts could be due to infected udders of the cows, unhygienic milking procedures 

or equipment, and/or inferior microbiological quality of water used for cleaning utensils and animals [13]. 

Results of the study clearly indicated that microbiological quality of raw milk produced by local farmers. High microbial 

counts and the occurrence of pathogens is likely to affect. Keeping quality samples collected were contaminated bacteria 

by coliform 90% of the positive for S. aureus of the milk samples analyzed were salmonella spp 2% E. coli 64%. A total 

of 4.6% milk samples were contaminated by Listeria spp.  

 

CONCLUSION  
The presence of pathogenic bacteria such as E. coli, Salmonella and Listeria spp. in raw milk is of public health concern 

since drinking raw milk is still considered good for health in rural population. Since the microbiological limits of raw 

milk are not established in this country, it is very likely that milk may often be tested, found positive for pathogens and 

withheld from human consumption. Therefore, the production of high-quality milk and safe milk should be of great 

importance to the economy of the farmer and the sustainability of the dairy industry. 
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 عزل البكتيريا من الحليب الخام الذي تم جمعه في أسواق الحليب في مدينة طرابلس 

 ح أبو كردغة ا*، عبد الفتينسيصلاح التو

 ، طرابلس، ليبياةالمركز الليبي لبحوث التقنيات الحيوي

 

 

 المستخلص

مركزًا   15الأشتتصاا الحليو نمنتتات الألباك كي يو ت    عمع عينات الحليو م  على مستتتوا اللال ، يستتتملي مليا ات  

لتمع الحليو )ستتوبر ما كا الحليو ت نًقاً لتيتتمي  الع اللينات الليتتواطية ال بقيةت     حليي اللينات لملرًة  عمالي ع   

 ن  E. coli ن  Listeria monocytogenes     حت يت  اشتيتتتتا  مستتتتببتات الأمرام المصتتا   م تي .(TPC) الأطبتا 

Salmonella.   الأع ا  لكي مي لتتتت كاك متوسط TPC     ن  106×  12نالبكتيريا المحبة للحرا   نالبكتيريا المحبة للحرا

ًي   MCC كمليا  استاستي م  قبي cfu ml-1 106اقي م   TPC على التواليت    استتص ا  103×  1ت9ن  103×  5ت7

٪ 65٪ ملوثاً بالبكتيريا القولوشية ن 90عينة حليو    التبا ها، كاك ما يقرب م   150الستتتتلريةت م  بي  برشامج الحواًز  

م  اك ر م   S. aureus    عزل .cfu ml-1 104 لى  103الأع ا  يترانح م  ، مع متوستط  E. coli كاشا  يتابية لتتتتت 

لوقا شفست،،    الكيتع ع  ارشتريكية القولوشية اي تًا ًي  ت نًي ا103×  12الل   لكي مي ٪ م  اللينات نكاك متوستط  60

% ًقط م  اللينات، حيث كاشا المن قة الوستت ى هي 4ت1% ت نمع ذلي،    الكيتتع ع  الستتالموشي  ًي  5ت33عينة ) 20

 .Sن  S. anatumن  S. muenchen الأعلى  وا رًا لللزلت     ح ي  ث ثة عيتر شوعًا ميتً  م  الستالموشي ، بما ًي ذلي

agona.   ،م  اللينتات اريتتابيتة للليستتتتتيريتا بمتا ًي ذلتي4ت4ستتتت لتة م  الليستتتتتيريتا م     47   عزل متا متموعت % L. 

monocytogenes (1.9%)  نL. innocua (2.1%)  نL. welshimeri (0.6%).  المستتتتببتتة البكتيريتتا   ك نعو  

حليو الصا  ييتتكي ميتت   قلص لليتتحة اللامة حيث   للأمرام م ي ارشتتريكية القولوشية نالستتالموشي  نالليستتتيريا ًي ال

 .يزال شرب الحليو الصا  يلتبر عي اً لليحة ًي المناطص الريفية

 ت البكتيريا، الحليو الصا ، اسوا  الحليو، م ينة طرابلستالكلمات المفتاحية
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