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Abstract 
Probiotics are living, non-pathogenic microorganisms which has positive effect on 
consumers. Yoghurt is among the most common dairy products consumed around 
the world. Different varieties of wild fruits could be of health benefit, one such is 
soursop fruit (Annona muricata). They are fruits that are good sources of vitamins 
and minerals. Goat milk is naturally predisposed for preparing a yoghurt drink 
that is light and easily digestible. Fermented drinks made of goat milk differ from 
the drinks made of cow milk, among other things, by a lower content of volatile 
aroma compounds (and especially of acetaldehyde and carbon dioxide. Cheese is 
white soft non-ripened milk made by the addition of a plant extract (Calotropis 
procera) to the non-pasteurized whole milk from cattle. The study was aimed at 
isolation and molecular characterization of lactic acid bacteria (LAB) from soursop, 
cowmilk, goatmilk yoghurts and cheese. Twenty-four bacterial strains were 
isolated, according to biochemical identification and only 16 were characterize 
as: Lactobacillus plantarium, Lactobacillus fermentus, Bacillus substilis, Bacillus 
subsitils, Lactobacillus rhaminosus, Lactobacillus fermentum, Lactobacillus 
paracase, Lactobacillus licheniformis, Lactobacillus planetarium, Lactobacillus 
licheniformis, Bacillus substilis, Lactobacillus paracasei, Lactobacillus fermentus, 
Lactobacillus fermentus, Lactobacillus licheniformis, Lactobacillus rhaminouus, 
Lactobacillus licheniformis. The isolates were characterize on the basis of their 
morphological, biochemical, physiological and 16S rRNA gene sequences. All of 
the isolates were well identified with the help of molecular techniques. The study 
concluded that the isolated lactic acid bacteria could be considered as potential 
candidates for starter culture in dairy industry.
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Introduction
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 [1]. Members of LAB share the property of 
being Gram-positive bacteria that ferment carbohydrates into 
energy and lactic acid [2]. In addition, LAB produces small organic 
compounds that give the aroma and flavor to the fermented 
product [3]. In the food industry, LAB is widely employed 
as starter cultures and has been indexed as part of human 
microbiota [4]. Recently, the populace has become more health 

conscious about the type of diet that they consumed to avoid 
risk factors that can cause obesity and associated health hazards. 
Lactobacillus spp. has become increasingly popular and found 
use as probiotics in foods. “Probiotics are live microorganisms 
administered in amounts that positively affect the health of 
the host” [5,6]. Probiotics bacteria are completely non-toxic, 
have been consumed as part of cultured food such as yoghurt. 
These beneficial probiotics microorganisms group aid digestion 
of nutrient substances, they also conserve them from effects of 
pathogen microorganisms by some substances they revealed 
while digesting nutrients. LAB is used commonly in milk product 
which is very important in human development and health [7,8]. 
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Fermented foods are popularly accepted for their flavour, better 
keeping quality, and the fact that fermentation creates variety 
among foods. 

Yoghurt, cheese and fermented milk products are the main 
food sources of probiotics [9]. Yoghurt is produced through the 
fermentation of pasteurized milk by Streptococcus thermophilus 
and Lactobacillus delbrueckii subsp. Bulgaricus [10]. As the 
popularity of yoghurt products continues to grow, manufacturers 
are continuously investigating value-added ingredients to entice 
health-conscious consumers [11]. 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 form acid development 
during cheese production are starter cultures that cause decrease 
in the pH, formation of curd, expulsion of whey [12].  In order 
to improve the spontaneous traditional fermentation, [13-15] 
suggested controlled fermentation using mesophilic lactic acid 
bacteria starter culture. Isolation of lactic acid bacteria (LAB) from 
fruits and vegetables have frequently been reported [16-18]. 
Soursop (Annona muricata) fruits are important fruits as they are 
not only good sources of vitamins, dietary fiber and minerals. They 
provide flavor, aroma and texture to the pleasures of eating food 
but also are claimed have anticancer and antioxidant capabilities 
[19]. Cheese is white soft non-ripened milk made by the addition 
of a plant extract (Calotropis procera) to the non-pasteurized 
whole milk from cattle [20]. However, studies on LAB associated 
with soursop yoghurt in relation to cow and goatmilk yoghurt 
isolate remain scarce. Therefore, in order to develop 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. 
Moreover, the microorganisms that bring about the natural 
fermentation of milks from soursop fruit, cowmilk, goatmilk are 
neither known nor characterize for now. Therefore, the objective 
of this study was to isolate and characterize lactic acid bacteria 
from soursop, cowmilk, goatmilk yoghurt and cheese.

Materials and Methods
Sample collection
Yoghurt samples for lactic acid bacteria isolation were prepared 
from four different samples soursop fruit, cowmilk, goatmilk and 
cheese respectively. 

Pour plate technique: Lactic acid bacteria were isolated from 
soursop, cowmilk and goatmilk yoghurts and cheese samples 
using de Man, Rogosa and Sharpe (CM0361 Oxoid, England) 
according to the method of Dave RI et al. [21]: 10 mL of each 
sample was taken and homogenized in 90 mL of peptone water. 
Serial dilutions up to 10-8 were prepared and 1 mL aliquot from 
10-5, 10-6, 10-7 dilutions was used for isolation. Each sample 
was plated twice. The plates were incubated for three days at 
37°C under anaerobic conditions (in anaerobe jar using oxoid 
anaerogen compact). 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 transferred 
into sterile broths (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 (%).

Biochemical identification:

Gram staining procedure: The gram staining procedure was 
done using crystal violet stain for one minute. The excess stain 
was removed under tap water. Again, it was stained with gram’s 
iodine as mordant for one minute and washed under tap water. 
The washed gram’s iodine mordant was fixed with 5% alcohol 
for 15seconds and counter-stained with safrainine for 30 sec, 
washed under tap water and dried with cotton towel gently [21].

Catalase test: Catalase enzymes break down hydrogen peroxide 
into oxygen and water molecules (2H2O2 → 2H2O + O2) and 
oxygen production was observed by the generation of O2 
bubbles. Catalase test was performed by adding few drops of 3% 
hydrogen peroxide to a test tube containing 24 hr-old culture of 
each isolate [21].

Gas production from glucose: The production of carbon 
dioxide gas from glucose is the test for the determination of 
homofermentative nature of isolate. MRS broths containing 
inverted Durham tubes were utilized to test for CO2 production. 
Five microliters of overnight activated cultures were inoculated 
into 8 mL MRS containing inverted tubes and incubated for five 
days at 42°C.

Growth at different temperatures: Growth at 15°C and 45°C 
are the most frequently used for the classification of bacilli 
[22]. To determine the growth at given temperatures, the 
modified MRS media were used. Bromocresol purple was used 
to determine the colour change in acidity from purple to yellow, 
indicating lactic acid production and cell growth. Five microliters 
of overnight activated cultures were inoculated into 5 mL test 
media, incubated at 45°C and observed for seven days for colour 
and growth.

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 hrs. 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 [23].

Molecular characterization:

DNA isolation: Genomic DNA from all isolates was extracted 
by using Thottappilly G et al. method [24]. The 16S rRNA gene 
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sequence of LAB was amplified using universal primers EGE1 and 
L1 from 18-27 bp as forward primer and 1471-1492 bp as reverse 
primer as described by Pandley KK et al. [25]. The reaction was 
carried out in Eppendorf Master Cycler. The PCR conditions were 
standardized as follows: initial denaturation at 94°C for 5 min, 30 
cycles of denaturation of 94°C for 30 sec, annealing at 54°C for 30 
sec and extension at 72°C for 90 sec and final extension at 72°C 
for 5 min.

Separation of amplification products and purification of PCR 
products: 1% of Agarose was dissolved in 100 µL 1x TAE buffer by 
boiling. It was cooled to 45°C. 15 µL ethidium bromide solution 
(10 mg/mL), added and stirred. The agarose gel was poured into 
the gel casting stand and the combs were placed. 3 µL of PCR 
products were mixed with 3 µL of gel loading dye. The samples 
were loaded into the wells, starting from the second well on 
the gel. DNA size- marker (1 kb Fermentas) was loaded into the 
fist well. PCR products were electrophoreses at 120 V for 1 hr. 
Amplification products were visualized in a gel documentation 
system (Vilber-Lormat). The presence of DNA fragments with 
the size of 1500-2000 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.

Results and Discussion
Strains of bacteria isolated from soursop, cowmilk, goatmilk 
yoghurts and cheese were examined. A total number of 24 
isolates were picked from MRS agar plates and were found to 
belong to the genus Lactobacillus, according to their physiological 
and biochemical tests. The isolated bacteria were stored in MRS 
broth culture in temperature -800C for further analysis. The 
isolates were gram positive when view under light microscope, 
hence they were gram positive bacteria. They appeared as a 
chain of 3-4 cells (rounded rods, cocci) in shape, and catalase 
negative bacteria. All the isolates were subjected to test for 
gas production from glucose and the test tubes observed for 5 
days and there was no gas accumulation in Durham tubes. For 
identification of bacilli isolates, the growth at 15°C and 45°C 
were used. However, Lactobacillus delbrueckii ssp bulgaricus 
cannot grow at 15°C but can grow at 45°C. Their morphology and 
physiology characteristics are shown in Table 1.

Genomic DNA isolation
The isolation of genomic DNA was verified with agarose gel 
electrophoresis. The genomic DNA was seen as a smear of 
different molecular weight DNAs under UV light. Some genomic 
DNA patterns of isolates were shown in Figure 1

Molecular characterization of lactic acid bacteria
Sequencing results of 16S rDNA was deposited to the database and 
checked for homology. The sequences blasted on the NCBI gene 
bank demonstrated 100% homology. The 16S primer was able to 
amplify DNA isolated from Lactobacillus species. The agarose gel 
electrophoresis of the PCR products was distinct. The alignment 
gave us the inter-relationship in the nucleotide arrangement 
of the organisms. The claude on the phylogenetic tree also 
demonstrated the relationship of the species organisms (Figures 
2-5). The lactic acid bacteria species identified in this study are 
more diverse as compared to those reported Suleiman AMEH et 
al. [26] who isolated only two Lactobacillus species (Lactobacillus 
plantarum and Lactobacillus paracasei) from fermented camel 
milk (Garris). Such variation in the diversity of lactic acid bacteria 
observed between cowmilk, goatmilk and soursop yoghurt might 
be attributed to the inherent characteristics of the fermented 
milks used and the specific fermentation condition followed. In 
Rawalpindi region Toqeer A et al. [27] isolated Lactobacillus lactis 
ssp. cremoris, Lactobacillus lactis ssp. lactis and Lactobacillus 
acidophilus from camel milk and reported that Lactobacillus 
acidophilus grew relatively more rapidly in camel milk. Togo MA 
et al. [28] reported isolation and identification of potential lactic 
starters from unusual indigenous niche for lactic acid bacteria 
in opaque beer (Chibuko). Sequences with forward and reverse 
primers were matched and compared with primer walking and 
the gaps were completed.  The sequence of 16S rDNA analysis of 
soft cheese isolate is shown in Figure 6. The results of this study 
revealed that the BLAST analysis at the NCBI gene bank gave 100% 
homology to Lactobacillus paracasei, 100% homology to Bacillus 
subtilis, 100% homology to Lactobacillus Plantarium, and 100% 
homology Lactobacillus lichniformis for cheese isolates. Also, 
gave 100% homology to Lactobacillus paracasei, 100% homology 
to Lactobacillus fermentum, 100% homology to Lactobacillus 
rhaminous, and 100% homology Lactobacillus licheniformis for 
cowmilk isolates, also gave 100% homology to Lactobacillus 
fermentum, 100% homology to Lactobacillus licheniformis, 100% 
homology to Lactobacillus rhaminous, and 100% homology 

Sample Gram 
staining

Cell
Catalase

Growth
Growth at 

15°C
Gas from 
glucose Glucose Fructose Maltose SucroseMorphology at

 45°C
Soursop

G+ ROD - + - - + + + +
Yoghurt

Cow milk Yoghurt G+ ROD - + - - + + + +
Goat milk Yoghurt G+ ROD - + - - + + + +

Soft Cheese G+ ROD - + - - + + + +

Note:  G+ gram positive;   –  negative;   +  positive

Table 1 Biochemical tests for lactic acid bacteria isolates.
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Phylogenetic relationship based on 16S rDNA sequences of soft cheese isolates.Figure 2 

Phylogenetic relationship based on 16S rDNA sequences of cow milk yoghurt isolates.Figure 3

1         2            3        4 5 6 7 M      8 9        10     11       12         13         14         15      16 

Representative genomic DNAs of yoghurt and cheese isolates.Figure 1 

Reference strain:

M - Molecular marker; 1 = Lactobacillus paracasei; 2 = Bacillus subtilis; 3 = Lactobacillus planetarium; 4 = Lactobacillus licheniformis; 
5 = Lactobacillus rhaminous; 6 = Lactobacillus fermentum; 7 = Lactobacillus paracasei; 8 = Lactobacillus lichniformis; 9 = Lactobacillus 
fermentum; 10 = Lactobacillus lichniformis; 11 = Lactobacillus rhaminous; 12 = Lactobacillus lichniform; 13 = Lactobacillus planetarium; 14 
= Lactobacillus fermentum; 15 = Bacillus substilis; 16 = Bacillus substilis
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Lactobacillus licheniformis for goatmilk yoghurt and gave 100% 
homology to Lactobacillus plantarium, 100% homology to 
Lactobacillus fermentum, 100% homology to Bacillus subtilis, and 
100% homology Bacillus subtilis for soursop yoghurt.

Sequencing of soft cheese isolates: The sequences of soft cheese 
isolates with forward and reverse primers were matched and 
compared with primer walking and the gaps were completed. The 
sequences of 16S rDNA product of soft cheese isolate are shown 
in Figure 6. The BLAST analysis at the NCBI gene bank gaves 100% 
homology to Lactobacillus paracasei, 100% homology to Bacillus 
subtilis, 100% homology to Lactobacillus plantarium, and 100% 
homology to Lactobacillus licheniformis.

The quality of cheese and other fermented food products is 
dependent on the ability of flavour and aroma production of 
microorganisms which include starter culture. A number of 

Phylogenetic relationship based on 16S rDNA sequences of soursop yoghurt isolates.Figure 5

Sequencing of LAB isolates from soft cheese.Figure 6

different LAB has been evaluated for their ability to degrade 
amino acids to aroma compounds. Lactobacillus lactis subsp. 
lactis and Lactobacillus lactis subsp. cremoris, Lactobacillius 
lactis, Lactobacillius helveticus, Lactobacillus bulgaricus, 
Lactobacillus casei are capable of degrading methionine to 
methonethiol, dimethyledisulphide and dimethyltrisulphide 
[29]. The phenotype analysis of the cheese strain indicated its 
relationship to Lactobacillus plantarum and this strain belongs 
to the group of the mesophilic lactobacilli; commonly met in the 
later phase of the maturing of cheese, together with Lactobacillus 
casei, Lactobacillus brevis and Lactobacillus buchneri [22].

Proteolysis is also an important process that occurs during cheese 
ripening as lactic acid bacteria uses polypeptides generated 
by milk clotting enzymes and by bacterial cell-wall proteins. 
Rennet is the milk clotting enzyme which is responsible for 

Phylogenetic relationship based on 16S rDNA sequences of goat milk yoghurt isolates.Figure 4
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casein degradation and because of casein degradation peptides 
are produced which are transported into the cell. In the cell, 
peptidases continue degradation to produce smaller peptides 
and amino acids. It has been known that amino acid composition 
plays an essential role in the aroma of cheese [30]. Olarte C, et al. 
[31] noted that the presence of Lactobacillus plantarum in cheese 
produced from Cameros goat’s milk decreased the number of the 
enterobacteria and faecal coliforms in the final product.

C T C G C A A T C T G A T T T T G G C T T C A A T T T T A G T T T 
G G G C A A A C C G C A T G A C T T G T A T G T C T T T G A G T 
C A C C A A T T G A C G C G T T G A G T T A C T G G A C A C A A 
CACCCAGAGCTAACTAATTGCATGATTACCTCAGTTGATGGCACCA 
AGGTTGAGAGTGTCGTGAATATGGCGGTCAATATGTATAAAACAA 
AAGGGCAACTGCCAGCCACTATTTATGTTGGCTCCGACAATGACCCA 
GCTGGTCATCAGCTTTATGACAAGCTGCAAGAATCCATTTTAGCCAA 
TACC (Figure 6).

Sequencing of cowmilk yoghurt isolate: Sequencing of cowmilk 
yoghurt isolate with forward and reverse primers were matched 
and compared with primer walking and the gaps were completed. 
On the basis of these key characters, subgroup A1 isolates 
were identified as Lactobacillus rhaminous-2 and Lactobacillus 
fermentum while subgroup A2 isolates were identified as 
Lactobacillus paracasei-2 and Lactobacillus licheniformis-2. The 
sequences of 16S rDNA product of cow milk yoghurt isolates are 
shown in Figure 7. The BLAST analysis at the NCBI gene bank gave 
100% homology to Lactobacillus paracasei-2, 100% homology 
to Lactobacillus fermentum, 100% homology to Lactobacillus 
rhaminous-2, and 100% homology Lactobacillus licheniformis-2. 
Subgroup A1 and A2 were rod shaped isolates, catalase negative; 
growth at 45°C, produced carbon dioxide from glucose and both 
isolates utilised carbohydrates like lactose and maltose. Similar 
characters for Lactobacillus fermentus have been observed 
by Charntaraporn P et al. [32]. Lactobacilli are regarded as a 
major group of probiotic bacteria [33,34]. Salminen S et al. 
[35] proposed that probiotics are microbial cell preparations or 

components of microbial cells that have a beneficial effect on the 
health and well-being of the host. Several lactobacilli, lactococci 
and bifidobacteria are held to be health-benefiting bacteria 
[36,37]. The health-promoting effects of LAB are strain specific 
and result in different mechanisms to produce beneficial health 
impacts. Lactobacillus rhamnosus GG relieves lactose intolerance 
symptoms by hydrolyzing lactose into glucose and galactose and 
forming the physical appearance of milk into a thick substance, 
such as yoghurt, that passes through the gastrointestinal tract 
slowly, reducing the lactose pulse in the colon [38-40].

G G G G G A T T T T C A T C G T C G C G C A G G C G T A G T T A 
ACTAGCACCGACGGGATGATGGGGACCATGTACCCCACTGTCAACC 
CTAGGGCGGGATGGCGGTAGTGGGTTAAGCTGTCCAAAATCTTGTT 
TTGCTTAAACTTATGGGAGAGTTTGACGTGCGATAACAGGGCGGCG 
ACGGCACAATTGCCCAAAATATTCCCTGCCCAGTTAACCAAAAGAC 
CGATCCACGG (Figure 7).

Sequencing of goatmilk yoghurt isolate: Molecular methods are 
important for bacterial identification [41,42] and possibly more 
accurate for LAB than are conventional phenotypic methods. In 
this study, a 1500-2900 bp segment of the 16S rRNA gene of the 
LAB isolates was sequenced and the sequence compared to strains 
in the National Center for Biotechnology Information (NCBI) Blast 
Library (Washington University). Sequencing results revealed that 
four out of the 10 isolates obtained from the goat milk samples 
were Lactococcus species. Sequences with forward and reverse 
primers were matched and compared with primer walking 
and the gaps were completed. Based on the alignment results, 
subgroup A1 was found as Lactobacillus fermentus-3, subgroup 
A2 as Lactobacillus licheniformis-4 while subgroup B1 and B2 as 
Lactobacillus licheniformis and Lactobacillus rhaminosus. The 
sequences of 16S rDNA product of goatmilk yoghurt isolates are 
shown in Figure 8. The BLAST analysis at the NCBI gene bank gave 
100% homology to Lactobacillus fermentum-3, 100% homology 
to Lactobacillus licheniformis, 100% homology to Lactobacillus 
rhaminous, and 100% homology Lactobacillus licheniformis-4.

Sequencing of LAB isolates from cow milk yoghurt.Figure 7
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Lactic acid bacteria are widely distributed in nature and are 
representatives of the genera Lactobacillus, Lactococcus, 
Pediococcus and Leuconostoc. They can be isolated from soils, 
waters, plants, silages, waste products, from the intestinal tract 
of animals and humans and they possess stable fermentation 
characteristics and are resistant to bacteriophages [43]. They 
have potentials for establishing new, so-called “functional foods” 
[44,45]. The selection of health-promoting bacteria must rest 
on the documented impacts of selected probiotic strains on 
the microbial community harboured within the digestive tract 
[34]. According to Caplice E et al. [3] LAB produces small organic 
compounds that give the aroma and flavour to the fermented 
product: lactic acid bacteria of human and animal origin may 
serve as bacteria potentially promoting host-specific health 
and antimicrobial effect exerted by LAB is mainly due to acid 

production, hydrogen peroxide, fatty acids, aldehydes and other 
compounds [46]. Hutt P et al. [47] also reported that Lactobacillus 
strains possess intermediate potency for out-competing cystitis-
causing E. coli from the large intestine. Goderska K et al. [48] 
reported that L. acidophilus gave a growth inhibition zone of 26 
mm against H. pylori and E. coli.

A C G T T C A T G G A G T T G G C T A G A C A A A T G T C G G C 
GACTTTGGAAAAACTGTGAACGCGCCCTTAACAGCAGTCTTCAAAT 
GGTTGTATTGGCCTTCTTGAACATAGTTCTTAAAAGATGCTAGACAG 
GTTCTCAACAAACGCCACAGCTTGACCAGTGGCATGATCAATGCCA 
AAGTTTCGCGCAGCACCGATGCCACGATGGTCATTAAAACCGGTCG 
CGTGAAAAT (Figure 8).

Sequencing of soursop yoghurt isolate: Subgroup A1 isolates 
of lactic acid bacteria isolated from soursop yoghurt contained 

Sequencing of LAB isolates from goat milk yoghurt.Figure 8

Sequencing of LAB isolates from soursop yoghurt.Figure 9
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Lactobacillus plantarium, subgroup A2 had Bacillus substilis-3 
while subgroup B2 contained Lactobacillus fermentus-2 and 
Bacillus subtilis-2. Lactobacillus planetarium was the only isolate 
in subgroup A1 category, showing it was abundant in the strain. In 
the case of tomato fruits, Lactobacillus plantarium was the most 
abundant species of LAB found [49].  Species such as Weissella 
cibaria, Lactobacillus plantarium and Lactobacillus lactis subsp. 
lactis have been frequently found in environments associated 
with plants [50-52]. Isolations of lactic acid bacteria (LAB) from 
fruits and vegetables have frequently been reported [18,53]. 
Bacteriocins produced by LAB have attracted special interest as 
potential alternative safe commercial food preservatives and 
LAB have been used as food and feed preservatives for centuries. 
Bacteriocin-producing LAB can replace chemical preservatives 
for the prevention of bacterial spoilage and the outgrowth of 
pathogenic bacteria in food products [51]. 

The sequences of 16S rDNA product of soursop yoghurt isolate 
are shown in Figure 9. The BLAST Analysis at the NCBI gene bank 
gave 100% homology to Lactobacillus plantarium, 100% homology 
to Lactobacillus fermentum-2, 100% homology to Bacillus 
subtilis-2, and 100% homology Bacillus subtilis-3. Introduction 
of Lactobacillus acidophilus in milk makes it more effective in 

lowering body cholestrol level. In fermented foods, LAB displays 
numerous antimicrobial activities mainly due to the production 
of organic acids and other compounds, such as bacteriocins and 
antifungal peptides [54]. Lactobacillus acidophilus which survives 
lowest pH ranges and tolerates the bile too has been proved to 
be very successful in preparation of yoghurt harbouring effective 
probiotic and these characteristics has made it most effective 
tool against lactose malabsorption and intolerance [55,56].

C A A C A A A T T G T C G G T T A C G A C G T T A A A C T A G C 
CCACTTAATCGCCAAAAACATCGGGGTCAAGAAGGTTAGGTTCGTC 
AACATTGCCTTTCCATCCCTAATTAGTGAGCTGCAAAACAAGAAGT 
TCGACATGGTGATGGCCGGAATGGTTTGGACCAAGGAACGGGCCA 
AGGCGGTTAGCTTCTCGAGTACCTACCACCACGGGGGTCAAGTTCT 
GTTGGTTTCTAA (Figure 9).

Conclusion 
This study showed that the biochemical, physiological and 
morphological tests in lactobacillus spp. were dominant in dairy 
products used while Bacillus substilis was present in soursop 
yoghurt (non-dairy). It can be stated that LAB isolated can be 
potentially probiotics bacteria with promoting host-specific 
health.
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