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ABSTRACT 
 

The aim of this study was to identify and evaluate the physiological studies of lactic acid bacteria 
from native raw cow milk. Cow milk samples were collected purposively from four different locations 
in Ibadan. The proximate analysis, pH and acidity of the milk samples were examined using 
standard procedures. Lactic acid bacteria (LAB) were isolated, characterized, and identified using 
both morphological, biochemical test, and Analytical profile index (API) system. The identified LAB 
were subjected to various physiological conditions such as growth at different temperature (15, 30, 
45°C), pH (4, 6, 8) and NaCl concerntrations (4, 6, and 8%).The heterotrophic counts ranged 
between 3.1 ×107to 4.2 ×107CFU/mL and lactic acid bacteria counts ranged from 2.2× 107 to 3.8 × 
10

7 
CFU/mL. Thirty-five LAB isolates were randomly picked and identified as Lactobacillus 

(57.15%), Streptococcus (14.29%), Leuconostoc (8.57%), Pediococcus (8.57%), Lactococcus 
(5.71%) and Enterococcus (5.71%). The LAB isolates were further identified as Lactobacillus 
plantarum, Leuconostoc mesenteriodes, Lactococcus lactis, Lactobacillus acidiophilus and 
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Lactobacillus bulgaricus based on API 50 test kit, and were able to grow at different physiological 
paramaters. This study shows that Lactobacillus strains isolated from raw cow milk had better 
physiological attributes. These LAB could be recommended for further assessment such as 
evaluation of probiotic potential properties and genomic analysis. 

 
 
Keywords: Isolation; identification; lactic acid bacteria; physiological; raw cow milk. 
 
1. INTRODUCTION 

Raw cow milk is a pale liquid produced by the 
mammary glands of female cattle. It contains 
protein, water, ash, fat, lactose and minerals. 
Moreover, milk itself is known as one of the 
natural habitats of lactic acid bacteria (LAB), 
hence composition of milk vary considerably 
between cows of different, and same breeds 
[1,2]. Milk, and other dairy products are nutritious 
food items containing numerous essential 
nutrients, and characterized by a rich biodiversity 
of microorganisms. Raw milk is the most used 
product for obtaining useful cultures in food 
industry [3]. LAB plays important role in the 
development of organoleptic characteristics 
(flavors and nutritional qualities) of fermented 
dairy products like yoghurt, kefir, and cheese.  
 
Moreover, the selection of lactic acid bacteria 
during manufacture of various fermented dairy 
products is based on the production of lactic 
acid, diacetyl, peptides and aromatic 
compounds. These bacterial flora (lactic acid 
bacteria) has been the subject of several 
research studies and are still in existence. [4]. 
These LAB could produce antimicrobial 
compounds that promote probiotic properties as 
a result of inhibition of spoilage and food borne 
pathogens in both dairy and non-dairy products 
[5]. 
 
LAB are gram-positive bacteria, non-spore 
forming, cocci or rods, which produce lactic acid 
as the major end product during the fermentation 
of carbohydrates. The LAB group comprises the 
genera Lactobacillus, Streptococcus, 
Lactococus, Leuconostoc, Pediococcus, 
Aerococcus, Alloicoccus, Dolosigranulum, 
Enterococcus, Globicatella, Lactospaera, 
Oenococcus, Carnobacterium, Tetragenococcus, 
Vagoccus and Weissella. Historically, the genera 
Lactobacillus, Leuconostoc, Pediococcus and 
Streptococcus are the core LAB group [6,7]. The 
most frequently isolated LAB genera from raw 
milk and dairy products are Enterococcus, 
Lactococcus, Lactobacillus, Leuconostoc, and 
Streptococcus. The raw milk microflora is also 
important for the ripening of cheese [8]. 

However, lactic acid bacteria possessed 
nutritional and therapeutic benefits, and 
information concerning their physiological studies 
and identification procedures using API system 
are scarce. Therefore, there is need to identify 
lactic acid bacteria from samples of raw cow milk 
using rapid kit, and evaluate their physiological 
studies. 
 

2. MATERIALS AND METHODS 
 

2.1 Collection of Samples 
 

A total number of 8 samples of raw cow milk 
were collected from 8 different lactating cows at 
4 different milking point in Ibadan, Oyo state, 
Nigeria. These locations are Research and Dairy 
Farm at University of Ibadan, Kara at Bodija 
market, Akinyele market and Sabo cattle market.  
The raw cow milk samples of 100 mL each were 
collected aseptically in sterile sample bottles, 
kept in an iced packed container at 4°C, and 
transported to the Central Laboratory, University 
of Ibadan, Oyo State for onward microbiological 
assessment. 

 
2.2 Culture Medium and Sterilization 

Procedures 
 
For isolation of Lactic acid bacteria, the culture 
media used was de Man Rogosa and Sharpe 
Agar (MRS agar) while Nutrient agar (NA) was 
used for total heterotrophic counts. The culture 
medium was weighed using weighing machine 
and then poured into one litre Erlenmeyer flask, 
and 1000 mL of distilled water was added. The 
solution in the flask was homogenized on hot 
plates for 10 minutes to dissolve the component. 
The culture media was sterilized by autoclaving 
for 15 minutes at 121°C, and allowed to cooled 
to 40-45°C before pouring into plates. All 
glasswares were autoclaved at 121°C for two 
hours. 
 

2.3 Proximate Analysis of Raw Cow Milk 
Samples 

 
The determination of protein, carbohydrate, fat, 
moisture, and mineral content were carried out 
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on raw cow milk samples using standard 
procedures according to method of [9]. 

 
2.4 Determination of Titratable Acidity 

and pH of Cow Milk Samples 
 
The titratable acidity was determined by titrating 
20 mL of cow milk samples with 0.1M of NaOH 
and 3 drops of phenolphthalein indicator (0.5% in 
50% alcohol). This was done at 0, 24 and 48 
hours. Each milliliter of N NaOH is equivalent to 
90.08 mg of lactic acid. The titratable acidity acid 
was calculated according to [9]. 
 
Titratable acidity              =  
M1 NaOH x N NaOH x M.E.x100 
         Volume of sample 

 
Where Ml NaOH= Volume of NaOH used, 

  N = NaOH= Normality of NaOH solution 
            M.E.=Equivalence Factor 

 
The pH of the cow milk samples was also 
determined during incubation time of 0, 24 and 
48 hours with a pH meter (pHep ® H198128 by 
HANNA) 

 
2.5 Isolation and Characterization of 

Lactic Acid Bacteria from Raw Cow 
Milk 

 
The raw milk sample was fermented for a period 
of 24 hours. Aseptically, 1 mL of each milk 
sample were added into 9 mL of sterile water and 
mixed thoroughly and a serial dilution of 10

-6 
was 

made. One mL of the appropriate dilution (10-5) 
was then plated on MRS (de Mann Rogosa and 
Sharpe) agar using pour plate method, and it 
was further incubated anaerobically at 37°C for 
48 hours. After incubation, colonies having 
different morphology, shape and size were sub-
cultured until pure culture were confirmed. All 
pure cultures were maintained as stocks in MRS 
broth at -4°C with 15% glycerol. However, 
cultural morphology such as size, shape colour 
and cellular characterization (Gram’s staining) 
were assessed using macroscopic and 
microscopic techniques, respectively according 
to the methods described by [10].  Biochemical 
tests such as catalase, indole, oxidase, motility, 
endospores, arginine production from ammonia, 
starch hydrolysis, fermentation of sugars 
(fructose, glucose, sucrose, mannitol, sorbitol), 
methyl red, and voges- proskaeur were 
conducted on the LAB isolates. 
 

2.6 Identification of Isolates 
 

The isolates obtained were preliminarily identified 
by reference to Bergey’s Manual of Systematic 
Bacteriology and an approach to the 
classification of Lactobacilli. A rapid kit known as 
API 50CHL was used as confirmatory test of 
identification. Moreover, identification of 
lactobacillus was accomplished by using API 50 
CHL micro-identification systems (Bio Mérieux, 
France) and incubated at 37°C for 48 hours. 
However, Lactococcus was identified using API 
20 STREP (Bio Mérieux, France) according to 
the manufacturer’s instructions. In this study, API 
20 STREP strips (acetoin production; hypurate, 
esculin and arginine hydrolysis; pyrrolidonyl-
aralamydase, α-galactosidase, βgalactosidase, 
β-glucuronidase activity and utilization of ribose, 
arabinose, mannitol, sorbitol, lactose, trehalose, 
inulin, raffinose, starch, glycogen and glycerol) 
were incubated at 37°C and examined after 24 
hours of incubations The interpretation of the 
fermentation profiles was facilitated by the use of 
the computer-aided database ‘‘APIWEB’’ (Bio 
Mérieux).  
 

2.7 Physiological Studies of Identified 
LAB Isolates 

 

The identified LAB isolates were assessed for 
growth at 10°C, 15°C and 45°C, growth at 4%, 
6% and 8% NaCl concentrations, growth at pH 4, 
6 and 8, including haemolysis (α) and 
haemolysis (β) test. It was carried out using the 
method of [9] and [11]. 
 

3. RESULTS 
 

Table 1 shows the proximate analysis of cow 
milk samples obtained from four (4) different 
locations. Samples F and G had the least protein 
content of 3.20% while E had the highest protein 
content 3.63%. The highest carbohydrate and fat 
content was observed in sample A with the value 
of 6.40% and 3.90%, respectively but with the 
least mineral content of 0.60%. Sample A had 
the least moisture content of 85.60% but there 
was considerable little variation in other samples 
collected.  
 

Fig. 1 shows the pH and titratable acidity (TA) of 
raw cow milk samples. Sample A had the highest 
pH(6.90,6.32 and 5.82) at 0, 24 and 48 hours 
respectively, while samples F and G had the 
lowest pH value (6.10) at 0 hour. In all the 
samples, it was observed that the pH values 
decreased at 0 to 48 hours of incubation. The 
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titratable acidity ranged from 0.28 to 0.10 as 
shown in Fig. 1. The lowest TA (0.10) was 
observed in samples C and D at 0 hour while the 
highest TA (0.28) was observed in sample H at 
48 hours which increases over time. The highest 
TA was observed in every samples at 48 hours.  
 
The total heterotrophic and LAB counts in raw 
cow milk samples are shown in Table 2. Sample 
A had the highest total heterotrophic counts and 
LAB counts of 4.2 ×10

7 
CFU/mL and 3.8 ×10

7 

CFU/mL, respectively and the least heterotrophic 
and LAB counts was observed in Sample F with 
value of 3.1 ×10

7 
CFU/mL and 2.2× 10

7 
CFU/mL 

respectively. 
 
The morphological, biochemical characterization 
and identification of lactic acid bacteria are 
shown in Table 3. Thirty-five presumptive LAB 
were isolated from raw cow milk samples. All 
isolates were non-motile, microaerophilic, gram-
positive rod to cocci, and non-spore formers. 
They were also negative to Voges- proskauer 
(V.P), Methyl red (M.R), Indole, oxidase and 
catalase test.  
 
A total of nineteen LAB isolates were found to be 
rod-shaped strains with long and rounded ends, 
mostly appeared as chains, pairs or single cells, 
fermented all the six sugars used and they 
belong to the genus Lactobacillus. However, two 
of the isolates were cocci, fermented all sugars 
except sucrose and sorbitol and were 
characterised as Lactococcus sp. while two 
isolates characterized as Pediococcus, were able 
to ferment all the six sugars except sorbitol.  
 
Futhermore, five of the isolates were cocci 
(Streptococcus), fermented glucose and lactose, 
variability in fructose, maltose and sucrose and 
unable to ferment sorbitol, while three of the 
isolates characterized as Enterococcus with 
cocci to ovoid shape were able to ferment 
glucose, fructose and lactose, and unable to 
ferment sorbitol. Also, three of the isolates 
identified as Leuconostoc sp. with cocci to ovoid 
cell shape were able to ferment glucose, lactose, 
maltose, sucrose but unable to ferment sorbitol 
and fructose.  
 
Fig. 2 shows the percentage occurrence of lactic 
acid bacteria isolated from raw cow milk 
samples. They are members of the genus 
Lactobacillus, Lactococcus, Leuconostoc, 
Streptococcus, Enterococcus and Pediococcus. 
Lactobacillus sp. has the highest occurrence 
(57.15%), followed by Streptococcus sp 

(14.29%). Pediococcus sp. and Leuconostoc sp. 
had percentage occurrence of 8.57% each while 
the least (5.71%) was observed by Lactococcus 
sp and Enterococcus sp.  
 
In addition to the preliminary phenotypic tests. 
the fermentation profile of carbohydrate for the 
LAB isolates is summarized in Table 4. Table 4 
shows the identification of lactic acid bacteria 
isolated from raw cow milk using API 50CHL. 
The LAB were identified as L. plantarum, L. 
mesenteriodes, Lactococcus. lactis, L. 
acidiophilus and L. bulgaricus. Among the 
isolates, only L. mesenteriodes was able to 
produce carbon dioxide from glucose 
fermentation.  
 
The physiological studies of lactic acid bacteria is 
shown Table 5. The selected LAB showed good 
growth towards different temperature. At 10°C, 
60% of the LAB isolates had least growth while 
40% did not grow. At 15°C, 60% had abundant 
growth, 20% showed moderate growth while 
20% had least growth. During growth at 45°C, 
60% had no growth, 20% grew moderately and 
20% had abundant growth. Lactobacillus 
plantarum and L. bulgaricus were the only LAB 
that grew at 45°C. All the isolates grew 
moderately in 6% salt concerntration but had 
least growth in 8% NaCl except L. lactis with 
moderated growth. All isolates did not grow at 
4% NaCl except L. plantarum that showed least 
growth. However, none of the strains produced 
haemolysin (α-hemolysis and β-hemolysis) from 
sheep’s blood agar. All LAB were able to grow at 
pH 4, 6 and 8 except L. mesenteriodes which did 
not grow at pH 4. 
 

4. DISCUSSION 
 
The nutritional analysis of the raw cow milk 
samples shows that they are of appreciable 
nutritional status. There was slight variation in 
the protein, carbohydrate, fat, minerals and 
moisture content between samples from different 
cows. The average protein content of raw milk 
obtained in this study is in agreement with the 
reported value (3.48%) from Sudan [12]. The 
lowest fat content observed from Sample G could 
be attributed toinability of the cow to consume 
more feeds. The variation may be considerable 
low due to the kind of feeds utilized by the cows 
before and during the stage of lactation. 
Quadghiri et al., [19] have reported that the 
composition of raw milk is mainly influenced by 
the stage of lactation, time of year, and kind of 
feeds. The least carbohydrate content of 4.41% 



was from Sample C which could also be due to 
difference in breed, feeding and management 
practices which have important effects on milk 
composition and quality [13]. Protein content 
 

Table 1. Proximate
 

Samples Protein  Carbohydrate 

A 3.50±0.1* 6.40

B 3.50±0.01
 

4.50

C 3.61±0.20 4.41

D 3.52±0.01 4.63

E 3.63±0.52 4.80

F 3.20±0.20 4.90

G 3.20±0.11 5.00

H 3.25±0.03 5.00
Key: *Values are means of duplicates

 

 
Fig. 1. pH and t

Table 2. Total heterotrophic and LAB counts in raw cow milk samples (x10
 

Samples Total heterotrophic

A 4.2 

B 4.1 

C 4.1 

D 3.6 

E 3.5 

F 3.1 

G 3.5 

H 3.2 
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was from Sample C which could also be due to 
difference in breed, feeding and management 
practices which have important effects on milk 
composition and quality [13]. Protein content 

from all samples were in accordance with the 
USDA standard which state that the standards 
for protein content of unprocessed whole cow 
milk should not be less than 2.97% [14].

Proximate analysis of raw cow milk (%) 

Proximate contents (%) 

Carbohydrate  Fat  Mineral  Moisture 

6.40±0.55 3.90±0.14 0.60±0.01 85.60

4.50±0.30 3.70±0.01 0.80±0.01 87.50

4.41±0.12 3.75±0.02 0.83±0.30 87.40

4.63±0.31 3.70±0.15 0.65±0.11 87.50

4.80±0.02 3.87±0.02 0.80±0.02 86.90

4.90±0.14 3.70±0.10 0.70±0.03 87.50

5.00±0.20 3.60±0.05 0.70±0.01 87.50

5.00±0.01 3.70±0.01 0.85±0.20 87.20
Key: *Values are means of duplicates ± Standard deviation 

pH and titratable acidity (TA) of raw cow milk 
 

Table 2. Total heterotrophic and LAB counts in raw cow milk samples (x107CFU/ml)

Total heterotrophic counts  Lactic acid bacteria counts 

3.8 

3.6 

3.4 

3.3 

2.8 

2.2 

2.7 

2.50 
 

 
 
 
 

; Article no.JAMB.59179 
 
 

from all samples were in accordance with the 
A standard which state that the standards 

for protein content of unprocessed whole cow 
milk should not be less than 2.97% [14]. 

Moisture  

85.60±0.20 

87.50±0.22 

87.40±0.01 

87.50±0.25 

86.90±0.45 

87.50±0.50 

87.50±0.16 

87.20±0.20 

 

CFU/ml) 

Lactic acid bacteria counts  
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Table 3. Morphological and preliminary biochemical characterisation of Lactic acid bacteria from raw cow milk samples 
 

Isolates Cell morp.  Gr Mo Sp Mr/Vp In Ox Ca So Ma Fr La Su Gl Organism 

A1 Rod + - - - - - - + + + + + + Lactobacillus sp. 

A2 Rod + - - - - - - + + + + + + Lactobacillus sp. 

B1 cocci chain + - - - - -   - - ± ± + ± + Streptococcus sp. 

B2 cocci/ovoid + - - - - - - - + - + + + Leuconostoc sp. 

C1 Cocci + - - - - - - - + + + +    + Pediococcus sp. 

C2 Cocci + - - - - - - - + + + - + Lactococcus sp. 

C3 Cocci + - - - - - - - + + + + + Pediococcus sp. 

C4 cocci/ovoid + - - - - - - - + - + + + Leuconostoc sp. 

D1 Rod + - - - - - - + + + + + + Lactobacillus sp. 

D2 cocci chain + - - - - - - - ± ± + ± + Streptococcus sp. 

D3 cocci/rod  + - - - - - -   - + + + - + Lactococcus sp. 

D4 Rod + - - - - - - + + + + + + Lactobacillus sp. 

D5 Rod + - -  - - - - + + + + + + Lactobacillus sp. 

E1 Cocci + - - - - - - - + + + + + Pediococcus sp. 

E2 Rod + - - - - - - + + + + + + Lactobacillus sp. 

E3 Rod + - - - - - - + + + + + + Lactobacillus sp. 

E4 cocci/ovoid + - -  - - - - - + - + + + Leuconostoc sp. 

F1 cocci/chain + - -  - - - - - ± ± + ± + Streptococcus sp. 

F2 Rod + - -  - - - - + + + + + + Lactobacillus sp. 

F3 Rod + - - - - - - + + + + + + Lactobacillus sp. 

G1 cocci chain + - - - - -   - - ± ± + ± + Streptococcus sp. 

G2 Rod + - - - - - - + + + + + + Lactobacillus sp. 

H1 Rod + - - - - - - + + + + + + Lactobacillus sp. 

H2 Rod + - - - - - - + + + + + + Lactobacillus sp. 

H3 Rod + - - - - - - + + + + + + Lactobacillus sp. 

H4 Rod + - - - - - - + + + + + + Lactobacillus sp. 

H5 Rod + - - - - - - + + + + + + Lactobacillus sp. 

H6 cocci/ovoid  + - - - - - - - ± + + ± + Enterococcus sp. 
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Isolates Cell morp.  Gr Mo Sp Mr/Vp In Ox Ca So Ma Fr La Su Gl Organism 

H7 Rod + - - - - - - + + + + + + Lactobacillus sp. 

H8 cocci/ovoid  + - - - - - - - ± + + ± + Enterococcus sp. 

H9 Rod + - - - - - - + + + + + + Lactobacillus sp. 

H10 cocci/ovoid  + - - - - - - - ± + + ± + Enterococcus sp. 

H11 Rod + - - - - - - + + + + + + Lactobacillus sp. 

H12 cocci/chain + - - - - - - - ± ± + ± + Streptococcus sp. 

H13 Rod + - - - - - - + + + + + + Lactobacillus sp. 
Key: + = positive, - = negative, ± = variables, Cell mor = cell morphology, Gr = gram’s reaction, Mo = motility, Sp = spore formation,  

In=indole, Ox = oxidase, Ca= catalase, So=sorbitol, Ma = maltose, Fr = fructose, La = Lactose, Su = sucrose, Gl = glucose 
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Table 4. Carbohydrate fermentation profile of Lactic acid bacteria using API 50CHL system 
 

LAB isolates 

Sugar 
fermentation 

A1 C4 D3 G2 H9 

Glycerol  _  _  _  _  _ 
Erytritol  _  _  _  _  _ 
D-arabinose  _  _  _  _  _ 
L-arabinose  +  +  +  _  _ 
Ribose  +  +  +  _  _ 
D-xylose  _  +  _  _  _ 
L-xylose  _  _  _  _  _ 
B-methi-xyloside  _  _  _  _  _ 
Galactose  +  +  +  _  _ 
D-glucose  +  +  +  +  + 
D-fructose  +  +  _  +  + 
D-mannose  +  +  +  +  + 
L-sorbose  _  _  _  _  _ 
Rhaminose  _  _  _  _  _ 
Inositol  _  _  _  _  _ 
Mannitol  +  _  _  _  _ 
Sorbitol  +  _  _  _  _ 
α-methyl-mannoside  +  _  _  _  _ 
α-methyl-
Dglucoside 

 _  +  _  _  _ 

Nacetylglucosamine  +  Wg  _  _  _ 
Esculine  +  _  _  _  _ 
Cellobiose  +  +  _  +  _ 
Maltose  +  +  _  Wg  _ 
Lactose  + Wg  _  +  + 
Melibiose  +  +  _  _  _ 
Saccharose  +  +  Wg  +  _ 
Trehalose  +  +  +  +  _ 
D-raffinose  Wg  +  _  _  _ 
Starch  _  _  _  _  _ 
D-fucose  _  _  _ _  _ 
L-fucose  _  _  _  _  _ 
D-arabitol  Wg  _  _  _  _ 
L-arabitol  _  _  _  _  _ 
Percentage 
of identity 

99% 95% 99% 95% 99% 

API identification Lactobacillus 
plantarum 

Leuconostoc 
mesenteroides 

Lactococcus 
lactis 

Lactobacillus 
acidophilus 

Lactobacillus 
bulgaricus 

Key: +=positive, - =negative, A1, C4,D3, G2 and H9 = LAB isolates codes, wg=weak reaction 
 

The pH of the studied cow milk samples had an 
appreciable values of less than 6.0 at              
incubation time of 48 hours. This conforms              
with the work done by [15] who reported a 
significant value at 48 hours. This could be 
attributed to the metabolism rate and strain of the 
LAB that metabolized the milk. The pH of raw 
cow milk can increase to 7.2 due to clinical 
mastitis, hence lower pH is considered              
inhibitory to growth of pathogenic 
microorganisms [16]. 

However, titratable acidity (TA) is normally used 
to estimate the freshness of milk, and to monitor 
the production of lactic acid during fermentation. 
Our results agreed with the findings of [15] which 
revealed the TA ranged between 0.55 and 1.2% 
with a mean value of 0.76 ± 0.018% at 0 hour, 
hence the higher the pH the lower the titratable 
acidity. The higher acidity of milk obtained may 
be due to the high bacterial growth, metabolism 
and multiplication during transportation of the 
milk to the laboratory. The total heterotrophic 



counts and lactic acid bacteria counts were 
within the range of 10

7
 CFU/mL. In most areas of 

the world, the LAB counts are usually between 
the range of 107 to 109 CFU/mL in raw cow milk. 
It was suggested that LAB counts are higher in 
raw milk than powdered or dried milk.
 
In this study, LAB were isolated and 
characterized. The cultural, cellular and 
biochemical characteristics of the isolated LAB 
were similar with the findings of [17]. These 

Table 5. Physiological studies of 

Test  
 L.  

plantarum 
Growth at different temp. (˚C) 
10  + 
15  +++ 
45  + 
Growth at different NaCl  Concerntrations (%)
4 + 
6  ++ 
8  + 
Growth at different pH 
4  ++ 
6  ++ 
8  ++ 
Hemolysis (β)  - 
Hemolysis(α)  - 

Key: +++ = Abundant growth, ++ = Moderate growth, + = Least growth, 
L= Lactobacillus, Lac= Lactococcus

 

Fig. 2. Percentage occurrence of Lactic acid bacteria
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counts and lactic acid bacteria counts were 
CFU/mL. In most areas of 

the world, the LAB counts are usually between 
CFU/mL in raw cow milk. 

It was suggested that LAB counts are higher in 
ed or dried milk. 

In this study, LAB were isolated and 
characterized. The cultural, cellular and 
biochemical characteristics of the isolated LAB 
were similar with the findings of [17]. These 

microorganisms are usually found in raw cow 
milk due to their ability to ultilise the substrate for 
growth and metabolism. The dominance of 
Lactobacillus plantarum observed in this study 
could be as a result of decreased pH.In another 
study, lactococcal strains were isolated from raw 
milk in Camembert cheese area and identified by 
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fermentation, growth at different temperature, 
configuration of the lactic acid produced, ability to 
grow at high salt concentrations, and acid or 
alkaline tolerance. These organisms can be 
divided into two groups based on the end-
products formed during the fermentation of 
glucose, and such organism could be 
homofermentative (Streptococcus, Lactococcus 
and some lactobacilli) or heterofermentative 
lactic acid bacteria (Weissella, Leuconostoc. and 
some lactobacilli that produce equimolar 
amounts of lactate, CO2 and ethanol from 
glucose via the hexose. The highest percentage 
occurrence of Lactobacillus is in agreement with 
the findings of [18] who reported Lactobacillus 
sp. as the relatively dominating species of cow 
milk. Leuconostoc sp. had low percentage which 
agreed with the studies of [18] who reported 
lowest occurrence probably due to their inability 
to compete with other LAB in mixed cultures 
environment. 
 
The studied LAB were able to tolerate 6-8% NaCl 
concentrations which revealed their effectiveness 
and activities when grown in this particular salt. 
[19] reported the tolerance of some Lactobacillus 
species from raw cow milk to 4- 10% NaCl 
concentrations in Jordan. However, reports 
achieved from this experimental studies are 
similar to the work done by [11], on the tolerance 
of LAB to 4- 8% NaCl. 

 
Moreover, the studied LAB were able to grow at 
temperature 10°C, 15°C, and 45°C which is 
similar to the temperature of some psychrophiles 
and thermophiles. Moreover, since they can grow 
in this temperature range, this indicates they can 
resist cold or high conditions which is essential 
parameter for them to be more effective. The 
results of this experimental temperature test 
were similar to the work of [11] which reported 
LAB could grows at 10°C and 24°C. 

 
Furthermore, the identified LAB were subjected 
to both acidic pH, and alkaline conditions. The 
reasons for adapting to low pH(acidic pH) was 
suggested to be controlled by several genes 
synthesized by most LAB which can be called 
pre challenge adaptation and transient 
adaptation, but occurs during low pH. This study 
reveals that most of the studied LAB were able to 
survive the hostile environment similar to 
stomach, indicating production of organic acids, 
and ability to live within the medium they grow in. 

 
In addition, this work reveals that LAB isolated 
from raw cow milk were able to survived pH 4 

similar to the stomach, and alkaline conditions 
(pH 8) similar to the small intestine. The ability 
for them to survive could also be intrinsic or 
inherent. This is in agreement with work of [11], 
that revealed growth of Lactobacillus in pH 2.5 to 
pH 8.5. The reason for choosing this pH range 
was to determine whether the isolated strains 
could grow in both acidic and alkaline conditions. 
Similar research presented that both acidic and 
alkaline conditions are usually used to evaluate 
physiological studies of lactic acid bacteria. The 
studied LAB were also non-α-hemolysis and β-
hemolysis strains in blood agar media, indicating 
them as safe organisms.  
 

5. CONCLUSION 
 
Lactic acid bacteria such as Lactobacillus, 
Lactococcus, Leuconostoc, Streptococcus, 
Enterococcus and Pediococcus were isolated, 
characterized and identified from raw cow milk 
samples. This study demonstrated that 
Lactobacillus plantarum grew well at different pH, 
salt concerntrations and temperature, indicating 
better physiological attributes which could serve 
as beneficial candidates in future researches. 
Further studies will be required on molecular 
characterization and assessment of probiotic 
potential. 
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