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Abstract: The microbiological quality of raw milk from four locations (Umudike, Lokpa, Umuahia and Aba) in 

Abia State, Nigeria was investigated. The result of the different counts showed that the Umudike sample gave 

the lowest Total Heterotrophic count (THC) of 9.88 x 107 cfu/ml while the Lokpa sample gave the highest THC 

of 1.26 x 108cfu/ml. The coliform count ranged from 5.40 x 106cfu/ml to 9.50 x 106 cfu/ml with the lowest count 

from Umudike while Lokpa sample recorded the highest count. The staphylococcal count had the highest and 

lowest counts to be 1.07 x 108cfu/ml (Lokpa sample) and 6.70 x 107cf/ml (Umudike sample) respectively. The 

fungal count ranged between 6.40 x 107 and 9.20 x 107 cfu/ml with Aba sample being the lowest and Lokpa 

sample being the highest. The bacterial isolates include Escherichia coli, Streptococcus spp, Staphylococcus 

aureus, while the fungal isolates were Candida spp and Mucor spp. The results indicated poor hygienic 

standard of raw milk from uncontrolled environments and the increased public health risk of those consuming 

raw milk from such uncontrolled sources. 
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I. Introduction 
Milk is the fluid normally secreted by female mammals for the nourishment of their young ones. It is a 

compulsory part of daily diet for the expectant mothers as well as growing children (1). Milk provides a near 

perfect diet for most young animals and in most cases forms the sole source of diets for  most mammals in their 

first few weeks or months of life. 

Milk is one of the complete foods which there seems to be no adequate substitute. Milk has good 

quality protein and is a unique substance in that it is consumed as fluid milk with minimal processing and also it 

is the raw material used to manufacture a wide variety of products (2). Milk may be modified by condensing, 

drying, flavouring, fortifying, demineralization and other treatments (3). 
The principal components of milk are water, fat, protein and lactose. Typically, bovine milk is 

composed of approximately 3.7% fat, 3.2% protein, 4.8% lactose, 0.19% non protein nitrogen and 0.7% ash. 

However, the exact composition of bovine milk varies with individual animals, breed, season, diet and phase of 

lactation (4) 

It starts its journey in the udder of a mammal as a sterile substance, but as it passes out of the teat, it is 

inoculated by the animal’s normal flora (5). Being a nutritionally balanced food stuff with a low microbial load 

(less than 10000ml-1) when drawn from the udder of a healthy cow, milk gets contaminated at various stages 

including the cow itself, the milker (manual as well as automated) i.e. the milker’s hand or milking equipment, 

storage vessels and water supply particularly when used for adulteration (6; 4, 2; 7; 8). The microbial load may 

increase up to 100 fold or more once the milk is stored for some time at ambient temperature (9). The growth of 

microorganisms in milk causes disintegration of fat, protein and lactose and also makes the product unsuitable 
for drinking (10). 

Milk being a major constituent of human diet, can serve as a good medium for the growth of many 

microorganisms especially bacterial pathogens, therefore its quality control is considered essential to the health 

and welfare of a community. As reported by Foster (11), the threat posed by diseases spread through 

contaminated milk is well known and the epidemiological impact of such diseases is considerable. The presence 

of these pathogenic microorganisms in milk has emerged as a major public health concern especially for those 

individuals who still drink raw milk. The aim of this work therefore is to determine the microbiological quality 

of raw milk from different locations in Abia state and also to compare the microbial quality of the milk from a 

controlled environment (Michael Okpara University of Agriculture, Umudike) to others from commercial source 

 

II. Materials And Methods 
2.1 Collection of samples  

  Four milk samples from four locations in Abia State were analyzed in this work. The samples were 

gotten from Michael Okpara University of Agriculture animal farm Umudike, Lokpa, Umuahia and Aba, all in 

Abia state of Nigeria. The samples were aseptically collected using sterile universal bottle. The samples were 

transported in ice-packed flask to the laboratory.   
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2.2 Isolation and enumeration of microorganisms. 

 Nutrient agar (NA), MacConkey agar (MCA), Sabouraud dextrose agar (SDA) and Mannitol salt agar 

(MSA) used in this work were prepared according to the manufacturer’s direction. After preparation, the media 
were autoclaved at 1210C at15 KPa for 15mins and allowed to cool before been poured into petri dishes. Ten 

fold serial dilution of each sample was prepared and using a sterile micropipette, 0.1ml was collected from the 

4th diluent and inoculated onto the MCA, MSA and SDA plate for Coliform count, Staphylococcal and fungal 

count respectively.  0.1ml was also collected from the 5th diluent and inoculated onto the NA, for total 

heterotrophic count. They were inoculated using a spread plate technique. The inoculated plates were inverted in 

an incubator at 370C for 24- 48 h except SDA plates that were incubated at 250 C for at least 72 h. The plates 

were then observed for colony formation. 

 

2.3 Identification of the isolates 

  The identification of the bacteria was based on the description of (12) and (13) and was done using 

standard cultural, morphological and biochemical tests. The tests included; Gram reaction, motility, catalase, 
oxidase, coagulase, indole and sugar fermentation.  

The associated fungi were identified as described by (14 and 15). 

 

III. Results And Discussion 
In this investigation, three bacteria genera and two fungal species (Escherichia coli, Staphylococcus 

aureus, Streptococcus spp, Mucor spp. and Candida spp) were isolated in the milk produced in the 

aforementioned locations in Abia State (TABLE 2). This agrees with the work of (16) and (17) who reported 

similar organisms in milk and milk products. The work differed slightly from the results of (8) and (18) who 

observed Bacillus spp, Pseudomonas spp and other Enterobacteriaceae in their work, the observed differences 
could be due to environmental differences, climatic conditions, pH or even the human beings involved.  

Generally, the presence of these organisms in milk can be related to factors such as use of contaminated 

water, health of the animal, use of unsanitized milking equipment, health of milking personnel, milking 

environment, poor hygiene feeding and housing strategies of cows, etc. (7, 8, 16). 

Among the organisms isolated, all the bacteria (Escherichia coli, Staphylococcus aureus and 

Streptococcus spp) had 100% occurrence, being present in all test samples, while the two fungal isolates were 

75% each and were not present in all the test samples (TABLE 2.)  

According to the result, the heterotrophic bacteria count was high and falls within the range of 9.88 x 

107 to 1.26 X 108cfu/ml (TABLE 1).  It was assumed that most of these bacteria isolates have the capacity to 

cause diseases like food poisoning, gastroenteritis and mastitis. However some of these microorganisms can be 

prevented from causing disease in humans since milk is usually pasteurized or treated before consumption. The 

presence of pathogens in milk emerges as a public health concern, especially for those individuals who still 
drink raw milk (17). 

The coliform count was also high and they were isolated in all the samples (TABLES 1 and 2). The 

isolation of coliforms from raw milk sample might be related to the closeness of the udder to the anus of the 

animal since they are normal flora of the intestine. Also there is the tendency of the udder and the teat to be 

contaminated or dirtied by the animal dung when they lie down on it. With E.coli being an important member of 

the coliform bacteria, its presence suggests that other enteric pathogens like Salmonella spp, Shigella, spp, 

Vibrio cholera, Campylobacter spp and also some enteric protozoa, etc. may also be present in the test sample. 

Some strains of E.coli can cause gastroenteritis, urinary tract infection as well as diarrhoea in infants. 

S. aureus which is a normal flora of the skin and mucus membrane was also present in high numbers 

and ranged from 6.7 x 107 to 1.07 x 108 CFU/ml (TABLE 1). Streptococcus spp was also isolated from the milk 

sample (TABLE 2). These two organisms have been incriminated as sole cause of mastitis, with S. aureus being 
the most common etiological agent responsible for the disease. Mastitis is the inflammation of the breast tissues 

and occurs in domestic animals as in human beings, and is especially a concern in livestock, since milk from the 

affected udders of the live stock may enter the food supply and pose a health risk. It is a major condition in dairy 

cow and has a tremendous economic importance for the dairy industry. Apart from mastitis, the presence of S. 

aureus in food causes food poisoning (15). Also S. aureus has been linked to infections like boils, skin 

infections, deep abscesses and meningitis in debilitated persons and causes gastroenteritis by producing 

enterotoxins, (19). 

The presence of fungal isolates suggests that not only bacteria can be found in milk. Mucor species 

which has a world-wide distribution but mostly found in soil, dung etc was isolated. Mucor spp are known to 

cause diseases in man and animal. Mucor racemosus is often found in milk and other food products. Candida 

spp also found in milk sample causes many human and animal diseases, despite being the normal flora of the 

skin. This yeast has been implicated in some milk related diseases by some other researchers (20). Their 
presence in milk though in low numbers, might be a public health concern. 
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Comparing the microbial quality of raw milk samples collected from the university farm to the others 

from other locations, the university farm’s samples have lower microbial load. The microbial load variation in 

these samples can be attributed to the aseptic measures applied during milking in the university farm which may 
not be applied to the ones from the other locations. Also adequate care, treatment of the animals, and regular 

check up of the animals in the campus by veterinary doctors and animal scientists goes a long way to reduce 

infections in these animals. According to (16) differences in feeding and housing strategies of cows may 

influence the microbial quality of milk. 

 

IV. Conclusion And Recommendation 
In conclusion, high microbial counts and the occurrence of pathogens are likely to affect the keeping 

quality and safety of raw milk as well as products derived from it. The achievement of hygiene in dairy farm 

directly influences the production oriented economic results and health safety perspective in human beings. 
It is therefore recommended that the animals be treated by experts to ensure the health of the animals. Also 

public health training and guidance should be given to farmers, and their workers. Meanwhile, information on 

health hazards associated with contaminated raw milk should be extended to the public so that consumption of 

untreated/improperly treated raw milk could be avoided.         
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Table 1: The Microbiological count of the milk samples (cfu/mL) 

Sample 
 

Total heterotrophic count 
(NA) 

Coliform count 
(MCA) 

Staphylococcal count 
(MSA) 

Fungal count 
(SDA) 

Umudike  9.88×107 5.40×106   6.70×107 6.90×107 

Lokpa  1.26×108 9.50×106 10.70×107 9.20×107 

Umuahia  1.11×108 8.00×106   9.90×107 7.00×107 

Aba  1.17×108 6.60×106   9.50×107 6.40×107 

 
 

 

 

 



The Microbial Quality of Raw Milk from four locations in Abia State, Nigeria 

www.iosrjournals.org                                                             33 | Page 

Table 2: Percentage occurrence of microbial isolates 

Sample  E. coli S. aureus Streptococcus spp  Candida spp Mucor spp 

Umudike  + + + + _ 

Lokpa  + + + + + 

Umuahia  + + + + + 
Aba  + + + _ + 

% occurrence 100 100 100 75 75 

 


