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ABSTRACT 

Lactic acid bacteria (LAB) were isolated from cowmilk yoghurt by culturing the milk on specific media and pure culture was 

obtained by sub-culturing. Preliminary identification of lactic acid bacteria was made on the basis of Gram-staining and catalase 

reaction followed by microscopic examination to observe cell arrangement and morphological characteristics. After incubation, 

individual colonies were selected and moved into sterile brooths (MRS or M17 medium for enrichment). The enriched bacteria 

were purified using streak plate technique. Gram positive and catalase negative cocci and bacilli colonies were stored in glycerol 

solution as lactic acid bacteria. Cowmilk yoghurt contained lactic acid producing bacteria, four bacterial strains were isolated, 

according to biochemical identification and were characterize as: Lactobacillus rhaminosus-2, Lactobacillus fermentum, 

Lactobacillus paracasei-2, and Lactobacillus licheniformis-2. The isolates were characterized on the basis of their 

morphological, biochemical, physiological and16S rRNA gene sequences. All of the isolates were well identified with the help 

of molecular techniques. Cowmilk yoghurt was prepared by using one of these isolates as starter culture as single or mixed strain. 

Treatment A which is the combination of the commercialized starter culture (yogourmet) with one of the LAB isolates 

(Lactobacillus fermentus) had better attributes for use as starter culture as its results met with yoghurt recommended standards. 

It is concluded that yoghurt can be prepared successfully from LAB isolates and better results can be obtained by coagulating 

milk with commercialized starter culture. 
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INTRODUCTION 

Micro-organisms are important in dairy products. One of 

the most important groups of acid producing bacteria in the 

food industry is the Lactic Acid Bacteria (LAB) which is 

used in making starter culture for dairy products. The proper  

 

 

selection and balance for starter culture is critical for the 

manufacture of fermented products of desirable texture and 

flavour. The microbiological quality of milk and milk 
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products is influenced by the initial flora of raw milk [1]. 

Lactic acid bacteria (LAB) are widely used in fermented 

food production and are considered as generally recognized 

as safe (GRAS) organisms which is safely applied in 

medical and veterinary functions [2].  

Members of LAB share the property of being Gram-positive 

bacteria that ferment carbohydrates into energy and lactic 

acid [3]. In addition, LAB produces small organic 

compounds that give the aroma and flavor to the fermented 

product [4]. In the food industry, LAB is widely employed 

as starter cultures and has been indexed as part of human 

microbiota [5]. It has also been recognized that LAB are 

capable of producing inhibitory substances other than 

organic acids (lactate and acetate) that are antagonistic 

toward other microorganisms [6]. LAB is used commonly 

in milk product which is very important in human 

development and health [7,8]. 

Fermented foods are popularly accepted for their flavour, 

better keeping quality, and the fact that fermentation creates 

variety among foods. Yoghurt is a cultured milk product 

that is produced through a fermentation process. [9] defined 

yoghurt as a fermented milk product that evolved 

empirically some centuries ago by allowing naturally 

contaminated milk to sour at a warm temperature, in the 

range of 40°C - 50°C. The micro-organisms which are used 

conventionally in this process are referred to as “starter 

culture”. They include Lactobacillus bulgaricus and 

Streptococcus thermophilus. Traditionally, different 

bacteria have been involved in the fermentation of milk but 

according to the Codex Alimentarius definition [10], the 

coagulated, fermented milk product can only be called 

“yoghurt’’ if the bacteria synergically grown in the milk are 

Streptococcus thermophilus (new nomenclature: 

Streptococcus salivarius ssp. thermophilus) and 

Lactobacillus bulgaricus (new nomenclature: Lactobacillus 

delbrueckii ssp. bulgaricus). These two species of bacteria 

are very well-known starter microorganisms of yoghurt 

fermentation. They grow synergistically in milk, increase 

the acidity by secreting lactic acid, and coagulate the milk 

proteins while producing the specific yoghurt aroma 

compounds. In some countries, there is a legal requirement 

for Lactobacillus delbrueckii ssp. bulgaricus to be included 

in the starter culture of any dairy product labeled as 

‘yoghurt’, because its typical flavour of yoghurt depends on 

the presence of Lactobacillus delbrueckii ssp bulgaricus. In 

some countries, less traditional microorganisms, such as 

Lactobacillus helveticus and Lactobacillus delbrueckii ssp. 

lactis, are sometimes mixed with the starter culture [11].  

Yoghurts come in a variety of textures (liquid, set and 

stirred curd), fat contents (regular fat, low-fat and fat-free) 

and flavours (natural, fruit, cereal and chocolate) and can be 

consumed as a snack or part of a meal, as a sweet or savory 

food. This versatility, concomitant with their acceptance as 

a healthy and nutritious food, has led to their widespread 

popularity across all population subgroups [11]. As the 

popularity of yoghurt products continues to grow, 

manufacturers are continuously investigating value-added 

ingredients to entice health-conscious consumers [12]. The 

main biochemical changes that occur in cheese manufacture 

is the production of lactic acid from lactose. This is 

achieved by different species of lactic acid bacteria (LAB). 

The responsible flora that forms acid development during 

cheese production are starter cultures that cause decrease in 

the pH, formation of curd, expulsion of whey [13].  In order 

to improve the spontaneous traditional fermentation, [14] 

suggested controlled fermentation using mesophilic lactic 

acid bacteria starter culture. Isolation of lactic acid bacteria 

(LAB) from fruits and vegetables have frequently been 

reported [15,16]. 

In order to develop and test the potency of the isolated LAB 

isolates (Lactobacillus fermentus and Lactobacillus 

licheniformis) a suitable starter for controlled fermentation, 

isolation and identification of the dominant bacteria 

involved in the fermentation of milk products and the use of 

isolates as starter cultures is essential. Therefore, the 

objective of this study was to use the isolated isolates 
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(Lactobacillus fermentus and Lactobacillus licheniformis) 

as starter culture as single and mixed strain starter culture in 

yoghurt manufacture. 

MATERIALS AND METHOD 

Raw Material Sourcing and Preparation 

Sample collection 

The fresh cowmilk was obtained from Teaching and 

Research Unit, Dairy Farm, University of Ibadan, while the 

commercial freezed-dried yoghurt starter culture 

(yogourmet) was purchased from Oojo market, Ibadan. 

Cowmilk yoghurt preparation 

Fresh cow milk obtained was sieved, in other to remove any 

foreign matter like hair and dirts during milking; 

pasteurized at 73°C for 20 minutes (with the use of water 

bath), cooled to 43°C. The yoghurt culture (Lactobacillus 

bulgaricus, Streptococcus thermophillus and Lactobacillus 

accidophillus) 5 grams was mixed to a litre of milk 

pasteurised and incubated at 43°C for 11 hours. Thus, 

yoghurt was allowed to cool to 4°C to form cow milk 

yoghurt [17]. 

Identification, Isolation and Molecular Characterization 

of Lactic Acid Bacteria from the Yoghurt Sample 

Pour plate technique 

Lactic acid bacteria were isolated from cowmilk yoghurts 

using de Man, Rogosa and Sharpe (CM0361 Oxoid, 

England) according to the method of [18]. 

Biochemical Identification 

Gram staining procedure 

According to the method of [18]. 

Catalase test 

According to the method of [18]. 

Growth at different temperatures 

at 15°C and 45°C are the most frequently used for the 

classification of bacilli [19]. 

Inoculation and Isolation of Bacteria 

MRS (de Man, Rogosa and Sharpe) agar was used for the 

isolation of lactic acid bacteria. Serial dilutions up to 10-7 

were prepared using pour plate technique. Plates were 

incubated anaerobically in an anaerobic jar (BBL, GasPak) 

at 32°C for 48 hours. Bacterial colonies showing clear zones 

were selected, streaked twice on MRS agar plates for 

purification and maintained as pure culture over nutrient 

agar slants (pH 9.0, 4°C). The individual bacterial colonies 

were stored in 0,8% MRS agar overlaid with glycerol at -

20°C. The isolates having clearance zone were selected for 

colony morphology and some physiological tests. 

Physiological and biochemical identifications were 

performed according to the methods and criteria of [20]. 

Molecular Characterization 

DNA isolation 

Genomic DNA from all isolates was extracted by using 

[21]. 

Separation of amplification products and purification of 

PCR products 

The presence of DNA fragments with the size of 1500 bp - 

2000 bp indicated that the amplification was achieved. 

Sequencing the DNA 

The sequence data obtained was deposited to NCBI 

database with BLAST analysis for molecular identification 

of the organisms. 

Using LAB Isolates as Single and Mixed-Strain Starter 

Cultures in Yoghurt Production 

Sample preparation and method 

The cowmilk prepared was measured and divided into two 

equal parts, for experimental treatments: 

A = commercial freezed-dried yoghurt starter culture 

(yogourmet) and Lactobacillus fermentus isolate (1:1). 

B = Lactobacillus fermentus isolate and Lactobacillus 

licheniformis isolate (1:1). 
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Two separate freshly prepared yoghurts were incubated at 

43°C for 11 hours and stored at 4°C for further analysis. 

Different physical and chemical analysis like ash, fats, total 

solids and moisture and protein analysis were carried out on 

the yoghurt samples. Alkalinity and acidity were 

determined using phenolphthalein as marker by titration of 

0.1 N NaOH while pH was determined by using pH meter 

(Melter Delta 340) after standardization at pH of 4.0 and 

7.0. 

RESULTS AND DISCUSSION 

The results obtained from the use of LAB isolates as single 

and mixed-strain starter culture in yoghurt processing are 

shown in Table 1. Statistical analysis revealed that 

treatments A and B were significantly different from one 

another (p <0.05). Treatment A was the combination of the 

commercialized starter culture (yogourmet) with one of the 

LAB isolates (Lactobacillus fermentus) and Treatment B 

was combination of two different LAB isolates 

(Lactobacillus fermentus and Lactobacillus licheniformis) 

as starter culture. The average total titratable acidity of 

treatment A (Starter culture + LAB isolates) was 1.40% 

while the average total titratable acidity (TTA) of treatment 

B (LAB isolates) was 1.28%. The average TTA of natural 

yoghurt was 1.34%. The result of treatment A with respect 

to findings of [22] in which acidity increased over storage 

period [23] also observed an increase in TTA during storage 

period. The pH values of treatments A and B are shown in 

Table 1. Treatment B had a lower pH value of 3.46, when 

compared with the pH value 4.12 of treatment A. [24] 

reported yoghurt’s pH as 4.50 as lactic acid bacteria produce 

lactic acid during fermentation of milk- lactose, thus 

lowering its pH [25]. Food Standard Code requires that the 

pH of yoghurt should be a maximum of 4.50 in order to 

prevent the growth of any pathogenic organism [26]. 

Gelation and acidification processes of yoghurt are affected 

by starter culture characteristics. Selection criteria for lactic 

acid bacteria include acidification rate, aroma, flavour and 

texture characteristics [27]. Several studies refer to the 

effect of lactic acid bacteria producing exopolysaccharides 

on the rheological properties of yoghurt, which are often 

used to increase the viscosity of yoghurt products [28,29]. 

The average protein content of treatment A was 3.5 while 

the average protein content of treatment B was 2.7 and the 

result for treatment A was in line with the findings of [30] 

who found that protein contents of low-fat stirred yoghurt 

ranged from 3.4% to 6.0%. The total soluble sugar (TSS) in 

treatments A and B were 14.60 brix and 9.40 brix 

respectively. The decrease in TSS for B may be attributed 

to yeast utilization of sugars in metabolic processes for 

energy production. Decreases in total soluble solids in 

yoghurts from 7.33% to 6.83% and 15.33% to 14.93% for 

corn milk and cow milk yoghurts respectively, have also 

been reported and the reductions have been attributed to the 

utilization of sugar by the starter cultures [31,32]. 

The average fat contents of treatments A and B which were 

0.30% and 0.06% respectively were in line with findings of 

[30] who reported that fat contents for low-fat stirred 

yoghurt ranged from 0.3% to 3.5%. Fat content has been 

reported to have positive influence on the physical and 

sensory characteristics [33,34] and negative impacts on the 

shelf stability of yoghurts [35,36]. Using LAB isolates as 

single or mixed strain starter culture, treatment A had better 

attributes for use as starter culture as its results met with 

yoghurt recommended standards. 

Treat

ments 

Total Titratable Acidity (%lactic 

acid) 

pH Moisture Content 

(%) 

Protein Content 

(%) 

Fat Content 

(%) 

Total Content Solids 

(0brix) 

A 1.40a 4.12a 87.65b 3.5a 0.30a 14.6a 

B 1.34b 3.46b 91.74a 2.7b 0.06b 9.4b 

Table 1: Means of physical and chemical analysis of single and mixed strain starter cultures. 

Means in a column with the same letter are not significantly 

different (p <0.05). 

Treatment A (Starter culture + LAB isolates). 

Treatment B (LAB isolates + LAB isolates). 
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CONCLUSION 

Based on the finding of the present study, it is concluded 

that yoghurt can be prepared successfully from the use of 

isolated LAB (Lactobacillus fermentus) in combination 

with commercialized starter culture (yogourmet) and better 

results was obtained. Treatment A was a better selection for 

starter culture as its results met with yoghurt recommended 

standards. 

The yoghurt making technology can also help in freeze 

drying the LABs to improve its potency, their economic 

conditions by reduced cost and by finding a suitable market 

for the LAB. 
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