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Antibiotics are one of our most important weapons in fighting with bacterial infections
and diabetics. Drugs were derived from natural sources that play an important role in the
treatment and prevention of human diseases. Traditional fermented foods containing lactic
acid bacteria such as milk, yogurt, curd, etc., have historically been consumed by human.
Lactobacilli are well known friendly bacteria for their probiotic activities against pathogens.
In this investigation cow and goat milk samples were selected and collected for the study. The
gram stain was used for morphological identification of Lactobacillus sp. in the two samples. The
two isolated Lactobacillus sp. from goat and cow milk samples were subjected to the extraction
of secondary metabolites using the solvent ethyl acetate. The two extracts of Lactobacillus spp.
those were isolated from cow and goat milk samples, showed antibacterial activity against
Escherichia coli, Staphylococcus aureus, Bacillus subtilis and Pseudomonas aeruginosa. The
zone of inhibition was assessed by mm. The good results of zones were observed at 1000 and
2000 pg in cow milk and 2000 ug in goat milk extraction. These metabolites were also showed
good results in antidiabetic activity using the alpha amylase inhibition activity. The IC50 value
has showed moderate activity in the two crude extractions when compared to acarbose standard
drug. Therefore, in this investigation the Lactobacillus sp. producing secondary metabolites
was good source for the activity of antibacterial and antidiabetic activity.
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The Multi-drug resistant bacteria are the
cause of the disease which results in numerous
clinical problems throughout the world. The use of
bacterial antibiotic resistance has been considered
difficulties nowadays, because of the extensive
use of classical antibiotics in treatment of animal
and human diseases® 2. As a result of the various
resistant strains has been appeared and extended
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causing difficulties and use of the antibiotics as
growth promoters have been restricted. Therefore,
the continuous improvement of new classes of
the anti-microbial agents has become increasing
significance to medicine*“. Diabetes, also known
as diabetes mellitus (DM), is a set of illnesses
brought on by the presence of excessive amounts
of sugar in our blood cells, which causes high
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blood sugar levels. The 1.5 million people deaths
because of diabetes and which result that 48%
of death occurred due to DM in 2019 and which
happened the age before 70 years®. The acarbose
and miglitol are the inhibitors for diabetes which
is using in clinical at present. Although the use of
these inhibitors are causes some gastrointestinal
problems®. Therefore, the new pharmacological
active agents from medicinal plants, animals,
microorganisms or their extracts can lead to
efficient for many diseases’.

The Probiotics are live bacteria or
yeasts cells which make a health benefit to the
host when it given sufficient proportions® °. The
majority of probiotic species and strains are from
the Lactobacillus and Bifidobacterium genus'® ',
Generally the Lactic acid bacteria (LAB) are safe
bacteria and which is used to develop products
with useful and probiotic properties due to their
resistance to low pH and bile salts at the intestine'?.
The Lactic acid bacteria (LAB) which are occur
naturally as an indigenous micro flora in raw milk
and milk products such as cheese, vegetables,
meat and beverages'> 'Y. The LAB are belongs
to the group of Gram-positive, non-sporulating,
facultative aerobic or anaerobic rods or cocci,
which produce lactic acid as the most important
fermentation products of the metabolism of
carbohydrates' '¢.

The arid type of LAB, that can produce
antimicrobial substance such as hydrogen
peroxide, bacteriocins, D-isomers of amino acids,
acetaldehyde, CO,, reuterin and diacetyl already
have been isolated from different fermented
products'’. Many researchers have been reported
that bacteriocins are produced by various
Lactobacilli, Leuconostoc, Lactococci, Enterococci
and Pediococci'®.

Lactobacillus sp. is a one of probiotics
which is considered as a biological therapeutics
and it is consider as a generally recognized as
safe (GRAS) organisms'®. Some studies have
been confirmed that numerous antimicrobial
mechanisms of Lactobacillus sp. such as
production of inhibitory compounds, immune-
stimulation, nutrient competition and competition
for binding sites. Moreover these bacteria can
also produce certain antimicrobial molecules viz,
bacteriocins, hydrogen peroxide, ethanol and fatty
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acid which lead to inhibit the growth of pathogenic
bacteria®-?!22,

According to previous research the
Lactobacillus sp. has the capability to inhibit
numerous bacterial pathogens including
Escherichia coli®*®, Streptococcus mutans®,
Pseudomonas aeruginosa®, Staphylococcus
aureus®, Shigella spp.”’, and Clostridium difficile®®.
Moreover recently some studies have been reported
that probiotics are developing the symptoms
of diabetes by regulating the increasing insulin
sensitivity, intestinal microbiota composition, and
mitigating autoimmune responses®. It has been
reported that the favorable gut bacteria can able
to decrease the blood glucose levels by regulating
the release of hormones and enzymes™*. Therefore,
the present work aims to study the isolation and
purification of Lactobacillus sp. from cow and goat
milks, extraction of secondary metabolites and its
antibacterial activity and alpha amylase inhibition
activity.

MATERIALS AND METHOD

The two raw samples of cow and goat
milk were collected from Koyambedu farm house,
Chennai, Tamil Nadu, India. The samples were
collected in the winter season of February 2022
only. The samples were carefully stored in the
laboratory for further extraction and activities.
Isolation of bacterial culture

The collected two animals milk (cow and
goat) were subjected to isolation and purification
of Lactobacillus sp. An aliquot of 0.1 mL of each
sample was introduced onto the nutrient broth and
incubated for 24 hours at 37°C. The incubated
tubes were examined for turbidity that indicating
the bacterial growth. The turbidity samples were
then inoculated onto LBS (Lactobacillus Selection)
agar plates and incubated for 24 hours at 37°C and
subculture onto LBS agar plates till to obtain pure
culture. The subculture technique was followed
up to obtaining pure culture. The isolates were
subjected to Gram staining procedure. The gram
stain was used for morphological identification of
Lactobacillus sp.

Extraction and preparation of samples

The bacterial cultures were grown

separately in large quantity in LBS broth medium
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and incubated for three days at 37°C. The broth
was centrifuged to separate the cells at 8000 rpm
for 20 minutes. The clear supernatant containing
the metabolites was collected. The pH of the
supernatant was adjusted to 8.0 with 2 N of NaOH
and extracted with an equal volume of ethyl acetate.
The organic phase has dried over anhydrous sodium
sulfate and concentrated in vacuo at 40°C using
rotary evaporator. The resulting crude extract was
dissolved in methanol to 28 mg/ml and stored at
4°C.
Anti bacterial activity

The preliminary screening for the
antibacterial activity was carried out by the
following procedure described by Elumalai
et al’' in 2011. The antibacterial activity was
investigated using the Pseudomonas aeruginosa
(Gram Negative), Escherichia coli (Gram
Negative), Bacillus subtilis (Gram Positive) and
Staphytococcus aureus (Gram Positive) bacteria.
Disc-diffusion method

The disc diffusion method was used to
determine antibacterial activity in the test samples.
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Mueller Hinton broth was used to produce the target
organisms, in which they were kept for 24 hours.
The diluted bacterial strains were cultured in the
Mueller Hinton agar (MHA) medium containing
petri dishes. On the culture medium, the prepared
discs were placed. The sterilisation disc had been
injected with test samples 500, 1000 and 2000pg. In
order to determine the sensitivity of the microbial
species tested, Streptomycin 20pg was used as a
positive reference standard. Then, the inoculated
petri dishes were incubated to 37 C for 24 hours.
Measures of the diameter of the disc’s Clear Zone
were made and as far as its antibacterial activity is
concerned, it expresses in millimeters.
Assay of Alpha-amylase inhibition

The 4-amylase inhibitory activity of two
sample extracts (from cow’s milk and goat’s milk)
was performed according to standard methods
with minor modifications®?. In this the 4-amylase
solution of 100 iL (0.1 mg/ml) was mixed with test
samples at different concentrations, namely 10, 20,
40, 80, 160 and 320 ig/ml. The standard (Acarbose)
and control (no standard/test sample) was used for

Table 1. Characterization of isolates from cow and goat milk

No. Collection area Source Gram’s Reaction Colony Morphology (Colour, Shape)
1 Koyambedu farm house ~ Cow milk Gram +ve rods Creamish white, circular
Goat milk Gram +ve rods Creamish white, circular

Fig. 1. Colony morphology of isolates Mother culture from Cow and Goat milk
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reference and it is kept for incubation at 37 °C for
15 min. Then, 100 pL of the starch solution was
added to start the reaction and incubated at 37 °C
for 60 min. After that 10 pL of 1 M HCI and 100
uL of the iodine reagent were added to the test tube.
The absorbance of these mixtures were measured
at 565 nm and the activity of a-amylase inhibition
was measured using the following formula,
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% Inhibition = [(OD of test - OD of control)/OD
of test] x 100

RESULTS

In this study the sample of cow and goat
raw milk were collected from Koyambedu farm

Fig. 2. Colony morphology of isolates pure culture from Cow and Goat milk

5 \.l‘

Fig. 3. A: Gram staining shows the gram positive rods
in Cow milk and B: Gram staining shows the gram
positive rods in Goat milk

house in Chennai. These samples were undergone
to isolation, purification of Lactobacillus sp.,
extraction of secondary metabolites, antibacterial
activity and alpha amylase inhibition activities.
Isolation and purification of Lactobacillus sp.
from cow and goat milks

A total of two purified Lactobacillus sp.
cultures were isolated from cow and goat milk
using deMan Rogosa Sharpe medium. On the basis
of colony morphology (viz. colour, shapes of the
colony) the gram staining test were analyzed.

Table 2. Extraction of secondary metabolites from lactobacillus sp.

S.No. Sample Culture volume (mL) Extract (mg)
1 Cow milk isolate 1000 138
2 Goat milk isolate 1000 96
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Morphological and cultural characterization
of isolates
Cultural characterization

The isolated bacterial cultures were
observed for colony morphology on MRS agar
plates and the isolated both colonies were found
Gram +ve rods, creamish white in colour and
circular in shape (Table 1 and Figure: 1 and 2).
The cultures were subjected to further confirmation
using the analysis of Gram staining.
Gram staining

The Gram staining characteristics and
cellular morphology of isolated bacterial cultures
were examined using standard staining procedures.
The Gram-positive bacteria retained the crystal
violet colour after gram staining. The isolated

Cow Milk

Goat Milk

Fig. 4. Extraction of secondary metabolites from the
isolated Lactobacillus sp. from Cow and Goat milks
using Ethyl acetate
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bacterial culture of cow milk was found purple
coloured and rod shaped of varying sizes, under
40x are shown in Figure 3 (A) , and the isolated
bacterial culture of goat milk was also found purple
coloured and rod shaped, under 40x (Figure 3 B)
which confirms the presence of Lactobacillus sp.
Extraction of secondary metabolites from
Lactobacillus sp.

The two isolated Lactobacillus sp. from
goat and cow milk samples were subjected to the
extraction of secondary metabolites using the
solvent ethyl acetate. The yield of the secondary
metabolites from cow milk Lactobacillus sp was
found138 mg and the goat milk Lactobacillus sp
was found 96 mg respectively (Table 2 and Figure
4). The high yield of secondary metabolites was
found from cow milk Lactobacillus sp. when
compared to the goat milk Lactobacillus sp.
Antibacterial activity

Three different dosages i.e., 500, 1000
and 2000 pg of each extract of the four species
were tested for the antibacterial activity. Two
Gram-positive and two Gram-negative strains
were selected for this study (Bacillus subtilis,
Staphylococcus aureus, Escherichia coli and
Pseudomonas aeruginosa). The results were
measured zone of inhibition in mm by each
extract at each dose. Streptomycin was used as the
antibacterial standard drug. DimethylSulphoxide
(DMSO) used as the control of antibacterial activity.
The data are summarized and presented in Table

Table 3. Antibacterial activity of the cow milk Lactobacillus sp. extract

Species

The Zone of inhibition (mm)

500 pg 1000 pg 2000 pg Standard 20 pg DMSO
Bacillus subtilis 0 8 10 19 0
Staphylococcus aureus 0 0 0 23 0
Escherichia coli 0 0 0 22 0
Pseudomonas aeruginosa 0 10 16 19 0
Table 4. Antibacterial activity of the goat milk Lactobacillus sp. extract sp.
Species Zone of inhibition (mm)
500 pg 1000 pg 2000 pg Standard 20 pg  DMSO
Bacillus subtilis 0 0 11 19 0
Staphylococcus aureus 0 0 10 23 0
Escherichia coli 0 0 8 22 0
Pseudomonas aeruginosa 0 0 9 19 0
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3 and 4 and Figure 5 and 6. In this investigation,
the antibacterial activity were observed at 1000
and 2000 pg in cow milks extractions against only
the Bacillus subtilis and Pseudomonas aeruginosa

Escherichia coli

(Figure 5) but in goat milk extractions was
observed at 2000 pg against all the four species
viz, Bacillus subtilis, Staphylococcus aureus,
Escherichia coli and Pseudomonas aeruginosa

Pseudomonas aeruginosa

Fig. 5. Image shows the Zone of inhibition of ethyl acetate extract of cow milk’s isolate.

Bacillus subtilis

Escherichia coli

Pseudomonas aeruginosa

Fig. 6. Picture shows Zone of inhibition of ethyl acetate extract of goat milk’s isolates
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(Figure 6) but no activities were found in 500 pg
in cow milk extractions and 500 and 1000 pg in
goat milk extractions.
Antidiabetic activity

The alpha amylase inhibition assay was
performed using Unuofin ef al., 2018. The result
showed the percentage inhibition of ethyl acetate
extract of cow milk Lactobacillus sp. was found
19.89% in 10 ug/mL concentration and 97.51%
in 320 pg/mL concentration and the IC, value
was found 36.85 pg/mL (Table 5). Similarly, the
percentage inhibition of ethyl acetate extract of
goat milk Lactobacillus sp. was found 19.77% in
10 pg/mL and 97.45% in 320 pg/mL and the IC,
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was found 33.07ug/mL (Table 6). The percentage
inhibition of standard acarbose was found 60.32%
in 10 pg/mL and 95.82% in 320 pg/mL and the IC,
was found 1.35pug/mL (Table 7).

The overall results of both cow milk and
goat milk Lactobacillus sp. were showed good
results of antidiabetic activity (Figure 7). Although
the IC,, value were showed moderate activity in
the two extractions when compared to acarbose
standard.

DISCUSSION

Khedid et a/.*in 2009 reported that the

Table 5. Antidiabetic activity of the ethyl acetate extract of cow milk’s
Lactobacillus sp

Sample Different Concentrations % of inhibition IC,, value
(ng/mL) (ng/mL)
Ethyl acetate 10 19.89 36.85
extract of cow 20 25.62
milk isolate 40 44.36
80 84.05
160 96.34
320 97.51

Table 6. Antidiabetic activity of ethyl acetate extract of goat milk’s Lactobacillus sp.

Sample Different Concentrations % of inhibition IC,, value
(ng/mL) (ng/mL)
Ethyl acetate extract 10 19.77 33.07
of goat milk’s isolate 20 30.77
40 53.06
80 80.73
160 96.92
320 97.45

Table 7. Antidiabetic activity of the standard acarbose

Sample Different % of inhibition IC,, value
Concentration (ng/mL)
(ng/mL)

Standard 10 60.32 1.35
acarbose 20 80.54

40 85.21

80 90.63

160 94.30

320 95.82
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Fig. 7. Percentage analysis of Alpha amylase Inhibition activity of cow (C) extract, goat (G) extract and acarbose

presence of high amounts of LAB in cow and goat
milks has useful microbiota which indicates that
the source for explorations of biological materials
of significant public health importance and vast
applications in dairy industries. Therefore, this
research cow and goat milk samples were collected
from Koyambedu farm house, Chennai, Tamil
Nadu, India. Based on previous reports, bacteria
were grouped based on their gram stain, cell
shape, cell organization, acid production from
glucose and lactose, gas production from glucose,
catalase activity and classify LAB strains*:*. This
research the gram stain was used for morphological
identification of Lactobacillus sp. from cow and
goat milk and which results confirmed the presence
of Lactobacillus sp. The metabolites produced from
lactic acid bacteria such as bacteriocin, hydrogen
peroxide, acetic acid, lactic acid and low molecular
weight proteins which results antimicrobial
activities® ¥ 3% %, The yield of metabolites from
cow milk’s Lactobacillus sp. was found to be high
when compared to the metabolites from goat milk’s
Lactobacillus sp. These metabolites were used for
the antibacterial activity. The Microbial peptides
with pronounced antimicrobial activity are isolated
from microbes, plants, animals, and in fermented
food. Among these antimicrobial metabolites,
the bacteriocins are proteins or peptides with
bacteriostatic action which especially against to
the closely-related species®™*'. Elegado et al.*?

in 2004 reported that the metabolite bacteriocin
produced from Lactobacillus plantarum which
is against to Staphylococcus aureus. In this study
the antibacterial activity was carried out using the
two extracted metabolites. The good results of
zones were observed at 1000 and 2000 pg in cow
milk Lactobacillus sp. extraction but goat milk
Lactobacillus sp. extractions were observed only
at 2000 pg. Therefore, in this investigation the
Lactobacillus sp. producing secondary metabolites
was good source for the activity of antibacterial.
Various researchers have been reported that some
of the health-associated benefits of consuming
probiotics include immune stimulatory,* ¢ and
antidiabetic effects®. According to Zhang et al., *°
in 2016 found that probiotics also have the ability
to exert antidiabetic effects on insulin resistance in
patients with type 2 diabetes. Based on the previous
report in this study also proved that the extracted
secondary metabolites from the Lactobacillus sp.
were showed good antidiabetic activity.

CONCLUSION

The natural raw cow and goat milk were
contains the lactic acid producing bacteria such as
Lactobacillus spp. These bacteria contain various
beneficial metabolites compounds and which is
used in the field of pharmaceuticals. In this study
the secondary metabolites from the Lactobacillus



1457

sp. isolated from cow and goat milk were showed
good results to treat microbial disease and
diabetics. Moreover the Lactobacillus sp. is also
use in many food industries. These are eco-friendly
and cost effective at present and future.
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