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Abstract 

This study was carried out to detect different fecal coliforms members existing in raw cow`s milk and some dairy products. 105 
samples (35 raw milk, 35 fermented milk, and 35 ricotta cheeses) were randomly collected from different markets in Tripoli -city 
/Libya. repeat In this study, two methods for coliform counting were used.  The first one was the most probable number technique 
MPN using liquid Lauryl Sulphate Tryptone Broth (LST) with a three-tube series and the second method was the plate count 
method using violet red bile lactose agar VRBA. Also different techniques were used to find comparative results by using the BD 
phoenix system, the VITEK® 2 Compact system and KB003Hi25™ Enterobacteriaceae Identification Kit methods for coliform 

counts in raw milk, fermented milk and ricotta chesses. From the Comparative analysis between the BD phoenix system, the 
VITEK® 2 Compact system and KB003 Hi25™ Enterobacteriaceae Identification Kit of10 isolates. There was a slight difference 
between the results from both the BD phoenix system and the VITEK® 2 Compact system in two isolates (20%), While the results 
of the VITEK® 2 Compact system were similar to the results of KB003 Hi25™ Enterobacteriaceae Identification Kit in 10 isolates 

(100%). Conclusions the raw cow’s milk sold in market is unsuitable for human consumption due to microbial contamination and 

therefore hygienic precaution should be taking by determining critical control points from phases of production, storage and sale.  

Introduction: Milk has played a major contribution in the 

human diet in many different countries across the world. 
It is not surprising, therefore, that over many years 

considerable attention have been paid to improve the 

quality of milk particularly the hygienic quality (Adil et 

al., 2011).  Aspects of composition and hygiene 

determine the quality of milk. Due to its complex 

biochemical composition and high water activity, milk 

serves as an excellent culture medium for the growth and 

multiplication of many kinds of microorganisms. 

Therefore, in the processing of milk, some of them may 

produce undesirable effects and some microorganisms 

produce food infections which can either carry the 

pathogens that will increase the likelihood of infection of 
the consumer`s food (Soomroa et al., 2002).Milk is 

normally sterile in the udder of the lactating animals 

provided that they do not suffer from mastitis (udder 

infection).  The contamination of raw milk and milk 
products with pathogenic bacteria is largely due to human 

factor and unhygienic conditions. Usually milk was 

contaminated with different kinds of microorganisms at 

milk collection places (Soomroa et al., 2002).  Generally, 

this contamination of raw milk can originate from 

different sources such as health of the animal, milking 

equipment cleanliness, health of milking personnel, air, 

soil, feces and grass.  In addition, it is hypothesizing that 

differences in feeding and housing strategies of cows may 

influence the microbial quality of milk (Karmen and 

Slavica, 2008).  Rinsing of milking machine and milking 

equipment with unclean water may also be the reasons for 
the presence of a higher number of microorganisms 

including pathogens in raw milk.  The presence of these

pathogenic bacteria in milk often emerge as a major 

public health concern, especially for those individuals 
who still drink raw milk. Microorganisms that can easily 

grow in milk include Lactobacillus spp., Micrococcus 

spp., Streptococcus spp., Escherichia coli, Coliforms, 

Staphylococcus spp., Campylobacter jejuni, Shigatoxin- 

producing bacteria, Salmonella spp. and Yersinia 
enterocolitica. In the appropriate conditions, milk can act 

as a carrier of disease from milking animals to human via 

microorganisms (Karmen and Slavica, 2008).Gram-
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negative bacilli belonging to the family 

Enterobacteriaceae are the most frequently encountered 

bacterial isolates recovered from milk specimens.  The 

family Enterobacteriaceae including the following 

genera: Escherichia, Shigella, Edwardsiella, Salmonella 

arizona, (Citrobacter, Klebsiella, Enterobacter, Serratia, 

and Erwinia are Coliforms), Proteus, Providencia, 

Pectobacterium, and Yersinia, Hafnia (Kornacki and 

Johnson,2001)

 .         Materials and Methods: Samples collection One    hundred 

and five samples (35 raw milk, 35-fermented milk and 35 

locally made soft cheeses known as ricotta) were randomly 

collected for this study from different supermarkets in 

Tripoli City-Libya during a period extend from November 

2012to December 2013.The milk samples were 

immediately transported in ice packs to laboratory in sterile 

condition.  The obtained samples of milk and milk 

products were kept at temperatures below 4°C and 

analyzed within 24 hours of collection as recommended by 

Michael et al.,(2004).  Manufacture of ricotta cheese and 

of fermented raw milk in Libya according to the method 
described by Naas et al., (2007). Culture media and 

reagents used Were prepared according to (BRIDSON, 

OXOID MANUAL 9th Edition 2006). Bacteriological 

examination preparation of samples and decimal dilutions 

The preparation of samples and decimal dilutions were 

done according to the method described by the standard 

methods for the examination of dairy products (Michael et 

al., 2004).Serial dilution were prepared for all samples, 

using sterile 0.1% buffer peptone water for raw milk 

samples and fermented raw milk.  While, sterile sodium 

citrate 2% solution (w/v) was used for cheese samples.  
The first dilution for raw milk was obtained by transferring 

1 ml of milk to 9 ml of the diluents (sterile 0.1% buffer 

peptone water) and mixed to make a dilution of 1/10.  Then 

other decimal dilutions were prepared (1/100, 1/1000 

….etc.).For the cheese samples 1 gram were aseptically 

weighted and transferred to 9 ml of the diluents (sodium 

citrate 2%) at 40C, efficiently homogenized using 
stomacher lab-blender. Coliform count: The fecal Coliform 

plate count was used the solid medium (violet red bile 

lactose agar (VRBA) as described by (Michael et al., 

2004). Method: Violet red bile lactose agar (VRBA) was 

prepared by boiling. 1 ml aliquots of each dilution were 

transferred to each Petri dish. Approximately 10 ml of 

(VRBA) at tempered to 48C poured into the plates. Plates 

were swirled to mix, and let solidify, over-lied with 5 ml 
(VRBA) and let solidify. For fecal coliform bacteria, all 

plates were incubated at 37C for 48 hours in inverted 
position.. Plates were examined under using light 

compound microscope (bacterial colony counter). Plates 

with 30 to 300 colonies were enumerated (purple-red 

colonies, 0.5 mm in diameter or larger) and the total 

coliforms count per ml or gram was calculated. Calculated 

as follows: Number of (cfu/ml or gm.) of original sample 

=number of bacterial colonies on plate X reciprocal of 

dilution of sample. Most Probable Number (MPN): The 

technique recommended by Michael et al.,(2004). A series 

of 3 fermentation tubes containing lauryl sulphate tryptose 

(LST) broth were plated with one ml of the serial dilutions 

of sample under examination. One mL of each samples 

dilution was inoculated into triplicate broth culture tubes. . 

The inoculated and control tubes were incubated at 37C 
for 48 hours.  other tubes were incubated at 44± 0.5°C for 

24h for faecal coliform bacteria.  Tubes showing gas 

collected in Durham’s tube were considered positives then 

the results were calculated and identifection by using 

KB003 Hi25™ Enterobacteriaceae Identification Kit test 

(Thangamalar et al., 2009) This test was carried out in the 

National Centre of Disease Control Technical in Tripoli. 

Enterobacteriaceae Identification Kit [KB003 Hi25®] was 
used in the present study, as KB003 was the 

comprehensive test system for identification of Gram-

negative Enterobacteriaceae species.  Of the isolate the 

organism to be identified on medium like Nutrient Agar or 

MacConkey agar.Single well-isolated colony was picked 

up, inoculated in 5 ml Brain Heart infusion broth, and 

incubated at  37 º C for 4-6 hours until the inoculums 

turbidity was ≥0.1OD at 620 nm. Oxidase test was 

performed on organism to be tested to differentiate 

Enterobacteriaceae from other Gram-negative rods using 

the Oxidase disc provided with the kit.  Kit was opened 

aseptically and sealed tape was peeled off. Each well was 
inoculated with 50 ml of the above inoculums by surface 

inoculation method and incubated at 37°C for 18-24 hours.  

At the end of the incubation period, a series of reagents 

were added in designated wells as per-manufacturer’s 

specifications described to carried out different 

biochemical tests .The BD phoenix system (Nadarajah et 

al.,2004).The VITEK® 2 Compact 

system: (www.biomerieux.com).This test was carried out 

in the National Centre of Disease Control Technical in 

Tripoli.. 
The result: Several methods have been developed to 

identify members of the Enterobacteriaceae. From the 

results achieved in the Table 3 about comparative between 

the BD Phoenix system and the VITEK® 2 Compact system 

and KB003 Hi25™ Enterobacteriaceae Identification Kit 

on only 10 isolate examined. There was a slight difference 

between the results from both the BD Phoenix system and 

the VITEK® 2 Compact system in 2 (20%) isolate. Kit in 

all isolate (100%) that means both provide efficient and 

effective methods for identification of gram-negative bacilli. 

Zahid et al., (2014) stated the VITEK® 2 compact systems 

deliver fast, accurate microbial identification and antibiotic 
susceptibility testing for a wide range of organisms from 

environmental sources or final products.  It is ideal for 
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bacteria, yeast identification, and monitoring, antibiotic 

susceptibility testing and reporting, and quality assurance 

testing. This difference in the finding result may be 

attributed to the different laboratories and locations or 

contamination may have occurred during work on the BD 

Phoenix system.  Whereas, the results of the VITEK® 2 
compact system were similar to the results of KB003 

Hi25™ Enterobacteriaceae Identification It is suitable for 

biopharma, blood bank, cosmetics, nutraceuticals, and water 

testing applications. The obtained results were in an 

agreement with those reported by Meyer et al., (2000) and 

Nadarajah et al., (2004) who compared the new BD Phoenix 

(BD) Automated System with the widely used Micro Scan 

Walk way (MS) system for the identification and 

susceptibility testing of gram-negative bacilli. They 

concluded that the BD Phoenix system was capable of 

providing rapid, reproducible and accurate susceptibility test 

results for gram-negative bacilli with a wide array of 
antimicrobial agents when identification results were 

different; the correct identification was determined using 

API strips and tube biochemical tests. Moreover, Karen, et 

al., (2006) were evaluated the accuracy of the BD Phoenix 

system for identification and antimicrobial susceptibility 

testing of 251 isolates of the family Enterobacteriaceae and 

concluded that the BD Phoenix system considered favorable 

for isolates of the Enterobacteriaceae. 

Conclusion: Both the BD Phoenix system and the VITEK® 

2 Compact systems should be taken to use for the 

identification of isolates family Enterobacteriaceae. The 

Phoenix system is capable of providing rapid, reproducible 

and accurate susceptibility test results for gram-negative 

bacilli with a wide array of antimicrobial agents. The 

Phoenix systems demonstrate a high level of agreement with 

those generated by the VITEK® 2 Compact systems. The 

general workflow associated with the Phoenix system makes 

it an acceptable alternative for consideration by the routine 
clinical laboratory.The VITEK 2 system is its speed in 

reliably identifying gram-negative rods within 3 h. it is ideal 

for a wide range of bacteria, yeast identification, and 

monitoring antibiotic susceptibility testing. 
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Table1: Incidence of fecal coliforms in examined raw milk, fermented raw milk “Laban” and Ricotta cheese samples using 

different methods for fecal coliform count 

Types of 

samples 

No. of 

examined 

samples 

Positive samples using MPN-technique Positive samples using VRBA-technique 

Fecal coliforms % Fecal coliforms % 

Raw milk 35 30 85.71 11 31.42 

Fermented milk 35 32 91.43 19 54.29 

Ricotta 

cheese 
35 24 68.60 9 25.71 

 

 

Figure1: Incidence percent of fecal coliforms in examined raw milk and fermented raw milk “Laban” and Ricotta cheese 

samples using different methods for fecal coliform Count 
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Table 2: Statistical analytical results for positive bacterial samples of fecal coliform (cfu/ml) in examined raw milk, fermented 

milk and ricotta cheese samples 

Samples 

No. of positive 

samples 

No           %  

Minimum Maximum 
Mean 

count 
S.E 

Significance 

(T-test) 

 

Raw milk 

MPN/ml• 

 

35 

 

86 

 

0 

 

5×106 

 

19×105 

 

 

14×105 * 

 

VRBA/ml• 

 

35 

 

31 

 

0 

 

9×104 

 

6×103 

 

 

3×103 * 

 

Fermented milk 

MPN/ml•• 

 

35 

 

91 

 

0 

 

43×106 

 

18×106 

 

 

12×106 NS 

 

VRBA/ml•• 

 

35 

 

54 

 

0 

 

22×106 

 

79×104 

 

 

63×104 NS 

 

Ricottacheese 

MPN/ml••• 

 

35 

 

68 

 

0 

 

51×108 

 

59×106 

 

 

44×106 NS 

 

VRBA/ml••• 

 

35 

 

26 

 

0 

 

61×105 

 

23×104 

 

 

18×104 Ns 

Where (P>0.05) in not significant and * is significant at (P<0.05) level.  • correlation results (r=0.617, P<0.001), •• correlation 

results (r=0.276, non significant), ••• correlation results (r=0.186, non significant). S.E=Standard error. NS= not significant 
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Table3: Overall incidence and percent of coliforms and fecal coliforms of 200 randomly selected from 900 isolates samples 

examined in raw milk and milk products by using the BD Phoenix system 

Isolates  No. of samples % 

Escherichia coli 117 58.5 

Klebsiella pneumonia  spp. pneumonia 47 23.5 

Klebsiella oxytoca    13  6.5 

Citrobacter frendii 9 4.5 

Enterobacter cloacae 8 4.0 

Enterobacter aerogenes 2 1.0 

Klebsiella ozaenae 1 0.5 

Citrobacter braakii 1 0.5 

Escherichia coli-hermanni 1 0.5 

Kluyvera species  1 0.5 

Total 200 100 

 

 

Figure 2: Overall number and percentage of coliforms and fecal coliforms of 200 randomly selected from 900 isolates samples 

examined in raw milk and milk product 
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Table(3)Comparative results in ten isolates selected randomly by using the BD Phoenix system, the VITEK® 2 Compact 

system and KB003 Hi25™ Enterobacteriaceae Identification Kit methods for coliform count in raw milk, fermented milk and 

ricotta cheese 

Isolates BD Phoenix system 
VITEK® 2 Compact 

system 
KB003 Hi25™ 

Raw1* 
Coliform-MPN-

MCC 
Escherichia coli Enterobacter cloacae Enterobacter cloacae 

Raw24 
Coliform-MPN-

MCC 
Klebsiella oxytoca Klebsiella oxytoca Klebsiella oxytoca 

Fermented17 
Coliform-SMCC-

VRA 
Escherichia coli Escherichia coli Escherichia coli 

Fermented14 
Coliform-SMCC-

MPN 
Escherichia coli Escherichia coli Escherichia coli 

Fermented25 Fecal-EM-VRA 
Klebsiella pneumoniae 

spp pneumoniae 

Klebsiella pneumonia spp 

pneumoniae 

Klebsiella pneumonia spp 

pneumoniae 

Ricotta11 
Coliform-SMCC-

MPN 
Escherichia coli Escherichia coli Escherichia coli 

Ricotta15 
Coliform-SMCC-

VRA 
Escherichia coli Escherichia coli Escherichia coli 

Ricotta19 
Coliform-MPN-

MCC 

Klebsiella pneumoniae 

spp pneumoniae 

Klebsiella pneumoniae 

spp pneumoniae 

Klebsiella pneumoniae spp 

pneumoniae 

Ricotta17 Coliform-MPN-

MCC 

Klebsiella pneumoniae 

spp pneumoniae 

Klebsiella pneumoniae 

spp pneumoniae 

Klebsiella pneumoniae spp 

pneumoniae 

Ricotta11** Fecal Coliform-

SMCC-MPN 

Klebsiella oxytoca Klebsiella pneumoniae 

spp pneumoniae 

Klebsiella pneumoniae spp 

pneumoniae 
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