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ABSTRACT

Most importantly milk contains many beneficial probiotic microorganisms, hence, it has been sourced
for the isolation of many probiotic bacteria. Due to the huge microbial diversity and functionality,
there is scope to isolate microorganisms, evaluate them for probiotic potential. It is also important to
compare the diversity of probiotic microorganisms in the postpartum periods of milk. In the present
study, cultures were isolated from three different postpartum periods milk of Goat, Sheep, Cow, and
Buffalo. The 182 cultures were isolated, only 127 were selected by colony characterization and 69
were selected after biochemical analysis such as Gram nature, endospore, catalase, acid-fast, and
mannitol fermentation, 54 were non-hemolytic, 47 could tolerate a wide range of pH, bile,
temperature, and NaCl. 30 isolates could survive in the presence of a gastric and intestinal
environment. These cultures showed inhibitory activity against enteropathogens and did satisfy the
need for auto and co-aggregation property. 17 cultures showed BSH and hydrophobicity activity, only
6 cultures showed susceptibility against all types of antibiotics. As per the results from the total
potential probiotic cultures from various animal milk samples, 80% from first and second postpartum
and 20% cultures from third postpartum milk were isolated, as per the results as milk ages, the
probiotic concentration in the milk decreases.
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INTRODUCTION rich in proteins, fat, growth factors,

Milk is the primary source of
nutrition for young mammals. It is a rich
source of many important biologically
active compounds that support the optimal,
growth and development of young ones.
Owing to its nutritive nature milk from a
cow, buffalo, goat, and sheep are consumed
worldwide as a major food.

Milk produced immediately after
parturition is known as colostrum, which is

immunoglobulins  oligosaccharides, and
another nutritive compound (1,2).

However, as the parturition ages, the
concentration of nutrients shows a negative
trend (2). Nutritionally, colostrum is rich
than the milk produced in later periods of
parturition.

Row milk also contains a large
number of native microorganisms and many
of which have been reported as probiotics.
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Probiotics are live microorganisms that
confer health benefits to the host when
administrated in an adequate amount (3).
Probiotics have been known to increase the
bioavailability of nutrients and play a key
role in the absorption of calcium and
magnesium from milk (4). They are also
known to reduce intestinal inflammation,
antibiotic-induced diarrhoea (5) as well as
help to cure and prevent
hypercholesterolemia thereby deconjugating
bile salts (BSH) to liberate free amino acids
such as glycine (6). Ruminant milk is a
much-preferred  source  for isolating
probiotics and widely used probiotics such
as Lactobacillus paracasei, Lactobacillus
rhamnosus,  Lactobacillus  acidophilus,
Lactobacillus reuteurii, Bifidobacterium
bifidum and Saccharomyces boulardii (7)
are isolated from ruminant milk. LAB
(Lactic acid bacteria) is a dominant culture
present in cow and buffalo milk, which is
about 30% and 4.62-5.7x10* CFU/ml.
Sheep milk contains LAB as a dominant
culture, which can be 10>-10® CFU/mL (8).
Row buffalo milk contains five dominant
Lactobacillus cultures of Lactobacillus
acidophilus (25%), L. bulgaricus (21%),
Lactococcus lactis (40%), and
Streptococcus thermophilus. Sheep milk
constitutes 1.30% of global milk production.
Sheep milk contains LAB as a dominant
culture, which can be 10>-10% CFU/mL (8).

As the nutritive value of the milk
decreases, the microbial concentration
shows a negative trend (9). This study tries
to understand the change in probiotic
concentration along the parturition period,
with respect to Lactobacillus and probiotic
yeasts

MATERIALS AND METHOD
Sample Collection

Colostrum milk of three different
postpartum of goat (Osmanadi), sheep
(Sangamneri), cow (Khillari), buffalo
(Pandharpuri) were collected from Saswad,
Pune, Maharashtra, India. in sterile Schott
bottles under aseptic condition and
transferred to the laboratory. Milk was

collected in three different postpartum
periods for goat and sheep 1% day, 15" and
30" day and cow and buffalo 1%, 30" and
180" day after birth as the early postpartum
period, acute postpartum period, subacute
postpartum period, pH and density (g/mL)
were calculated for each sample.

Culture Isolation

The milk samples were serially
diluted with sterile distilled water and
100pL suspension was spread on MRS (De
Man, Rogosa and Sharpe) agar (pH 6.5) and
plates, incubated anaerobically for 24h.
plated. Serial dilution (10 - 10°) at 37°C.
Morphological distinct colonies  were
purified and cultures were inoculated in
MRS broth and incubated for 24h.,
centrifuged and suspended in saline to get
10’cfu/ml. This suspension (1%) was used
as inoculum for all further experiments (10).

Cultural and Colony Characteristics

Cultural and colony characterization
of all isolates were performed based on
Bergey's manual of systemic microbiology,
gram staining was performed as per the
method of (Fotou K. at al. 2011) to observe
gram character of culture, endospore
staining was performed as described
by (Reynolds J. atal., 2009) method for observation
of spores in cultures, acid-fast staining was
performed as per the method of (ReynoldsJ. atal,
2009 method was used for performing
catalase test and to detect the presence or
absence of enzyme catalase. For mannitol
fermentation bromothymol blue broth base
medium containing different carbohydrates
(Igm, 1 % w/v) mannitol was used for
carbohydrate fermentation assay
respectively. After the inoculation, media
were incubated at37'C for 24 h.
Anaerobically by keeping it in glass
desiccator. The positive reaction was
indicated by colour change for carbohydrate
fermentation (11).

Toxicity Assay
For toxicity assay isolates was spot
inoculated on sheep blood agar plate and
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incubated at 37°C for 24 h. Toxicity was
determined by the pattern of haemolysis on
a blood agar plate (12).

pH, bile, Temperature Tolerance

For pH tolerance study, media pH
was adjusted to 1.5 to 10 using 1N HCI or
IN NaOH. Inoculated media were then
incubated at 37°C for 24 h. and observed for
growth. MRS broth containing different
concentrations of bile salts 0.3, 0.6, 0.9 and
1.2% were inoculated with culture
suspension and growth was compared with
control after incubation at 37°C for 24 h.
(13). The culture was incubated in MRS
broth at three different temperatures at 28°C,
37°C and 42°C. Growth was observed after
24 h. of incubation.

Auto-Aggregation and Co-Aggregation
Assay

The cultures grown in MRS broth
for 24h. at 37°C were collected by
centrifugation at 5000 rpm for 5 min. The
cell pellets were then suspended in 2 ml of
PBS in an Eppendorf tube and 1ml of cell
suspension was vortexed with 4ml of
sterilized PBS solution in a test tube for 10
seconds. This mixture was then incubated at
37°C and optical density of the sample were
measured at 0, 2, 4 and 24 h. at 600 nm.

For co-aggregation studies, culture
was suspended in 0.2 ml of PBS and mixed
with an equal amount of pathogen (0.5 OD)
and the final volume was adjusted to 5ml. It
was then incubated for 24 h. at 37°C. The
OD (600 nm) of the suspension at 2, 4 and
24 h. were then measured and compared
with pathogen suspension PBS (14). After
24 h. of incubation, yeast and bacterial
cultures were taken and stained by
methylene blue and observed under the
microscope (15).

Simulated Gastric and Intestinal Juice
Tolerance Assay

To determine in-vitro survival of the
isolate, culture suspension in PBS (0.2 ml)
was added in a mixture of 1 ml gastric juice
pepsin (pH 2) or pancreatin (pH 8) and 0.3

ml of sodium chloride (0.5% wi/v) (15).
Viable count of the culture was checked at
1, 90 and 180 min for gastric and 1, and 240
min for intestinal juice and by spreading it
on MRS agar plates. The gastric and
intestinal transit tolerance was evaluated by
determining the viable count of cells after
the incubation period (16,17).

Antimicrobial Assay
Antimicrobial assays were carried

against enteropathogens such as;
Escherichia coli NCIM 3099,
Staphylococcus aureus NCIM 2408,

Enterococcus faecalis NCIM 3040 and
Candida albicans NCIM 3557. The
pathogens were spread plated on Muller
Hinton agar and plates were incubated at
37°C for 10 min. Wells were punctured in
agar using a punch borer. The isolate was
grown in YPD broth at 37°C for 24 h. The
supernatant was collected after
centrifugation at 10000 rpm for 20 min at
room temperature and added into the agar
well. Inhibition zones were measured after
24 h. of incubation at 37°C (15).

Hydrophobicity Assay

Hydrophobicity assay indicates the
ability of probiotics to adhere to human
epithelial cells. For hydrophobicity, the
cultures (1 OD at A600) were suspended in
phosphate buffer (pH 6.5) and treated with
xylene in a 5:1 ratio. The suspension was
vortexed for 2 min and incubated at 37°C
for phase separation. The decrease in
absorbances of the aqueous phase was
measured as per cent hydrophobicity (H %)
and calculated as H %=[(A0-A)/A0]*100,
where AO and A are the absorbances of the
culture in the aqueous phase before and
after extraction respectively (18).

Bile Salt Hydrolase (BSH) Assay

BSH assay was performed as per the
method described by (Zheng Y. et al., 2013).
Isolates were spot inoculated on MRS agar
plates supplemented with 0.5% (w/v)
sodium salt of taurodeoxycholic acid
(Himedia, India) and CaCl> 0.37 % (w/v).
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Plates were incubated anaerobically at 37°C
for 72 h. and BSH activity was determined
by the presence of precipitation around
colonies (19).

NaCl Tolerance

Tolerance to NaCl was determined
by growing the cultures in MRS medium
containing different concertation of NaCl, 1-
10% after incubation, spectroscopic reading
was taken and percentage survival was
calculated (20).

Antibiotic Susceptibility Test

Antibiotic susceptibility test was
performed according to the Kirby-Bauer
antibiotic testing method as described by
(Bauer AW., 1959). Accordingly, cultures
were plated on MRS agar plates and
exposed to antibiotic discs (Antibiotic disc,
Hexa G-6, Himedia ) containing ampicillin

(10 mcg), chloramphenicol (25 mcg),
penicillin-G (1 unit), streptomycin (10
mcg), sulphatried (300 mcg) and

tetracycline (25 mcg). The plates were
incubated at 37°C for 24 h. before
measuring the zone of inhibition around
each antibiotic.

RESULT
Sample collection

Milk samples were collected from
Saswad, Pune, Maharashtra, India -
18°18'18.3"N 74°00'40.4"E. Average pH
and density of milk sample at 1%, 15" 30™
day for goat and sheep at 1%, 30"" and 180"
day for cow and buffalo were recorded, pH
as (goat-6.48, sheep- 6.41, cow-6.71,
buffalo- 6.82) and density (g/mL) (goat-
1.158, sheep- 1.126, cow-1.026, buffalo-
1.182) respectively.

Culture isolation

Total 182 cultures were isolated
from goat (62), sheep (40), cow (38) and
buffalo milk (51) of three different
postpartum periods.

All the isolated cultures were
screened for colony characterization, similar
to Lactobacillus and yeast cultures and out

of 127 except 14 yeasts, all 113 cultures
similar to Lactobacillus were taken forward
for biochemical characterization.

Cultural and colony characterization

Among the 113 cultures only 79
were found to be Gram positive out of
which 49 cultures were endospore negative
and 30 were positive; 54 cultures were acid-
fast negative and 25 were acid-fast positive;
45 cultures were found to be catalase-
negative and 34 cultures were catalase-
positive; and all screened cultures were
mannitol negative. Hence total45 cultures of
different postpartum period that showed
Gram-positive,  Endospore,  Acid-fast,
Catalase and Mannitol negative were
selected for selected for further studies
along with 14 yeast cultures as given in
(table 1).

Tablel: Number of isolates per sample

Sample | Early Acute Subacute Total
Milk postpartum | postpartum | Postpartum
(lst) (2nd) (3rd)

Goat 11 7 7 25
Sheep 5 6 4 15
Cow 4 4 6 14
Buffalo | 5 5 5 15
Total 25 22 22 69

All 69 isolates designated as from
goat 11 (G-a, G-a*, G-b, G-c, G-d, G-e, G-,
G-g, G-h, G-i and G-j), 7 (G-2a, G-2b, G-
2¢, G-2d, Wa, Wc and Wd), 7 (G-3, G-3a,
G-3b, G-3c, G-3d, G-3e and G-3f), sheep 5
(Sm-A, Sm-B, Sm-C, Sm-D and Sm-E), 6
(Sm-1, Sm-3, Sm-6, 7, *1-1 and *2), 4 (Sm-
Z, Dg-R, Dg-B and Dg-Z), cow 4 (A, Bii,
E4 and E-ext), 4 (Cm-a, Cm-h, Cmh-12 and
Cm-g), 6 (Cm-1, Cm-2, Cm-3, Cm-4, Cm-5
and Cm-6) and from buffalo 5 (Bm-p, Bm-
g, Bm-m, Bmm-3 and Bm-n), 5 (Bm-2a,
Bm-2b, Bm-2c, Bm-2d and Bm-2¢), 5 (Bm-
2, Bm2A-1, Bm-5, Bm-5-1 and Bm-6) from
1%, 2" and 3" postpartum milk.

4.2 Toxicity (Hemolytic) Assay

Total of 69 cultures screened, 54
cultures were found to be non-haemolytic as
from goat milk 19, sheep 12, cow 9 and
buffalo 14 cultures tested showed y lysis on

International Journal of Health Sciences and Research (www.ijhsr.org) 226
Vol.12; Issue: 3; March 2022




Suyash Arunrao Kathade et.al. Isolation, characterization, and diversity of probiotic microorganisms from

different postpartum milk of various animals.

sheep blood agar plate and hence eligible
for further probiotic characterization (12).

4.2.1 Tolerance to pH and bile salt

Isolated and all screened cultures
could tolerate a wide range of pH, range of
1.5 to 10, with maximum growth at pH 7
and 8. From the total of 54 cultures, 47
could survive in a wide range of pH and bile
acid except for G-i, Bii, E-ext, Bm-2e, Bm-
5, Bm-5-1 and *2.

4.2.2 Effect of Temperature

It is important to find out the
optimum temperature required for the
growth of probiotic strain were as in present
study 47 cultures were able to grow at all
three tested temperatures, 28°C, 37°C and
42°C, 6 cultures from first post-partum
period milk of goat as (G-a, G-a*, G-¢, G-f,
G-h, and G-j), 5 from second post-partum
(G-2a, G-2b, G-2¢, Wa and Wc) and 7 from
third post-partum milk as (G-3, G-3a, G-3b,
G-3c, G-3d, G-3e and G-3f), 5 cultures from
first post-partum milk of sheep (Sm-A, Sm-
B, Sm-C, Sm-D and Sm-E), 5 from second
post-partum (Sm-1, Sm-3, Sm-6, 7 and *1-
1) and only 1 from third post-partum period
milk as (Dg-Z), 2 cultures from first
postpartum milk of Cow as (Ai and E4), 3
from second (Cm-a, Cm-h and Cmh-12) and
2 from third postpartum milk of cow as
(Cm-2, Cm-5) and from buffalo first
postpartum 5 cultures as (Bm-p, Bm-g, Bm-
m, Bmm-3 and Bm-n), 4 cultures from
second (Bm-2a, Bm-2b, Bm-2c and Bm-2d)
and 2 from third postpartum milk of buffalo
as (Bm2A-l,and Bm-6) Showed good
growth in wide range of temperature from
28-42°C.

4.2.4 Auto-aggregation and Co-
aggregation

In the present study 4 cultures from
the first post-partum period milk of goat as
(G-a, G-f, G-h, and G-j), 5 from second
post-partum (G-2a, G-2b, G-2¢, Wa and
Wec) and 5 from third post-partum milk as
(G-3, G-3a, G-3d, G-3e and G-3f), 4
cultures from first post-partum milk of

sheep (Sm-A, Sm-C, Sm-D and Sm-E), 5
from second post-partum (Sm-1, Sm-3, Sm-
6, 7 and *1-1) and only 1 from third post-
partum period milk as (Dg-Z), 2 cultures
from first postpartum milk of Cow as (Ai
and E4), 1 from second (Cmh-12) and 1
from third postpartum milk of cow as (Cm-
5) and from buffalo first postpartum 3
cultures as (Bm-p, Bm-q and Bmm-3), 2
cultures from second (Bm-2a and Bm-2c)
and 1 from third postpartum milk of buffalo
as (Bm2A-1) cultures have shown good
auto-aggregation property.

All cultures could show considerable
co aggregation property against E.coli with
the best activity from goat milk (G-h, G-j,
G-2c¢, Wc, G-3, G-3a and G-3b), sheep (Sm-
A, Sm-C, Sm-D, Sm-E, Sm-1, Sm-6, 7, *1-
1, Dg-Z), Cow milk (Ai, Cm-a, Cm-h and
Cmh-12) and from buffalo milk (Bm-p,
Bmm-3, Bm-n, Bm-2d, Bm2A-1 and Bm-6)
Co-aggregation against E. faecalis, cultures
from goat milk (G-h, G-j, G-2¢, Wc, G-3,
G-3a, G-3b, G-3c, G-3d, G-3e and G-3f),
sheep (Sm-A, Sm-C, Sm-D, Sm-E, Sm-1,
Sm-6, 7, *1-1, Dg-Z), cow milk (Ai, Cm-a
and Cmh-12) and from buffalo milk (Bm-m,
Bmm-3, Bm-2d and Bm2A-1 showed good
co aggregation and with S.aureus with the
best activity from goat milk (G-a*, G-f, G-h,
G-j, G-2¢, Wc, G-3, G-3e and G-3f), sheep
(Sm-A, Sm-C, Sm-1, Sm-6, 7, *1-1, Dg-Z),
cow milk (Ai, Cm-a, Cm-h and Cmh-12)
and from buffalo milk (Bm-m, Bmm-3, Bm-
n, Bm-2d, Bm2A-1 and Bm-6) showed good
co-aggregation activity against S.aureus.

4.2.3 Gastric and intestinal tolerance

In the present study cultures isolated
from three different postpartum milk of
goat, out of 18 cultures only 8 could tolerate
to the gastric and intestinal environment as
(G-f, G-2a, G-2b, G-2¢, Wc, G-3, G-3d and
G-3e) with the gastric environment for 90
and 180 min (77.5 and 60.9), (72.8 and
53.1), (63.18 and 29.13), (49 and 25.3),
(82.3 and 68.5), (71 and 56.2), (78.2 and
44.3), (50.1 and 27.2). and in intestinal
environment for 240 min (67, 61, 69, 59, 71,
81, 82, 72) percent tolerance, Out of 11 only
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9 cultures from sheep milk could tolerate to
GI environment (Sm-A, Sm-C, Sm-D, Sm-
E, Sm-1, Sm-6, 7, *1-1 and Dg-Z) with
gastric environment for 90 and 180 min (80
and 73), (80 and 62.9), (86 and 77), (75 and
50), (63.3 and 52.1), (64.8 and 47.2), (52
and 41), (68 and 46), (81.6 and 80.1) and in
intestinal environment for 240 min (67, 73,
68, 71, 61, 52, 76, 72, 56) percentage, From
7 cow milk cultures 4 could tolerate to Gl
environment (Ai, E4, Cm-h and Cmh-12)
tolerance to gastric environment for 90 and
180 min as (86.6 and 77.7), (85.7 and 57.1),
(90 and 48.1), (72.3 and 52) and intestinal
environment for 240 min (76, 65, 79, 74)
percentage of tolerance were as from
buffalo milk from total 11 screened cultures
9 could able to survive in Gl environment
(Bm-p, Bm-q, Bm-m, Bmm-3, Bm-n, Bm-
2a, Bm-2c, Bm-2d and Bm2A-1) with
gastric environment for 90 and 180 min
(67.9 and 46.5), (94.6 and 77.45), (76.7 and
65.2), (64 and 41), (75.4 and 72.3), (87.3
and 77.1), (96.4 and 69.9), (92.02 and 46.1),
(71 and 58.1) and in intestinal environment
for 240 min (70, 82, 68, 76, 87, 55, 75, 69,
81) percentage of tolerance in gastric and
intestinal condition.

4.2.5 Antimicrobial activity

In the present study bioactive
compounds present in supernatant were
tested against both gram-positive as well as
gram-negative bacteria. The results showed
that only Wc, Dg-z, Ai, Cm-h and Bm2A-1
could inhibit Escherichia coli NCIM 3099
with 0.6, 0.75, 0.55, 0.8 and 0.7 cm, Culture
G-3, G-3d, G3-e and Ai could inhibit
Staphylococcus aureus NCIM 2408 with
1.1, 0.9, 0.65 and 0.8 cm, G-f, G-3, G-3d,
G3-e, *1-1, Cmh-12 and Bm2-Al could
inhibit Enterococcus faecalis NCIM 3040
with 0.45, 1.2, 0.95, 0.75, 0.8, 0.65 and 1.0
cm were as G-3, G-3d, G3-e effective
against Candida albicans NCIM 3557 with
0.5, 0.65 and 0.55 cm zone of inhibition
were observed.

4.2.6 NaCl Tolerance

High NaCl acts as an inhibitory
compound that may inhibit the growth of
micro-organisms (22). This present study
showed AIll 30 cultures could tolerate salt
concentration in the range of 2-8% with up
to 88.3%, 69.8% survival rate at 6% and 8%
NaCl concertation

4.2.7 Hydrophobicity test

The present study showed All
cultures Showed good hydrophobicity
activity, cultures from goat milk such as G-
f, G-2a, G-2b, G-2¢, Wc, G3, G-3d and G-
3e showed 69.4, 80.1, 80.4, 57.7, 86.7, 78,
85.8, 83.3% hydrophobicity, cultures from
sheep milk such as Sm-A, Sm-C, Sm-D,
Sm-E, Sm-1, Sm-6, 7, *1-1 and Dg-Z
showed 48.3, 39.5, 47.2, 51, 47.5, 20.45,
61, 38.26, 34%, from cow milk Ai, E4,
Cm-h and Cmh-12 showed 88.06, 95.79,
96.61, 85.1% were as cultures from buffalo
milk as Bm-P, Bm-¢q, Bm-m, Bmm-3, Bm-
n, Bm-2a, Bm-2c, Bm-2d, Bm2a-1 showed
as 84.39, 39.1, 93.36, 88, 96.28, 56.93,
65.95, 70.27 and 79.1% of hydrophobicity
hence Sm-C, Sm-6, *1-1, Dg-Z and Bm-q
were eliminated.

4.2.8 Bile salt Hydrolysis

After 72h of incubation
precipitation was observed around 14
cultures (G-f, G-2a, G-2b, Wc, G-3, Al,
Cm-h, Cmh-12, Bm-p, Bm-m, Bmm-3, Bm-
2¢, Bm-2d and Bm2A-1) indicating bile salt
hydrolase activity of the culture (23).

4.2.9 Antibiotic Susceptibility Test

All cultures when exposed to
different antibiotics on MRS agar, showed
resistance to ampicillin (10 mcg) while G-
3d, G-3e, Ai, Cmh-12, Bmm-3 and Bm2A-1
were susceptible to chloramphenicol (25
mcg), streptomycin (10 mcg), suphatried
(300 mcg) tetracycline (25 mcg) and
penicillin-G (1 unit) as per the interpretation
of zones of inhibition (in mm) for Kirby-
Bauer antibiotic susceptibility test as
reported in (Revnolds - atal, 2009) ‘Resjstance and
susceptibility of strains were considered
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according to the breakpoint proposed by the

European food safety authority.

Table 2: Screening of isolates for probiotic character

Technique Goat Milk samples | Sheep Milk samples | Cow Milk samples | Buffalo milk samples
Postpartum 1 2 3 1 2 3 1 2 3 1 2 3
Total Isolates 22 25 15 12 15 13 11 14 13 14 21 16
Colony and Biochemical characterization | 11 7 7 5 6 4 4 4 6 5 5 5
Blood haemolysis 7 5 7 5 6 1 4 3 2 5 5 4
pH, Bile Temperature tolerance 6 5 7 5 5 1 2 3 2 5 4 2
Auto and co-aggregation 3 5 5 4 5 1 2 2 1 5 3 1
Gl transit 1 4 3 4 4 1 2 1 1 5 3 1
Antimicrobial 1 1 3 0 1 0 2 1 1 0 0 1
NaCl 1 4 3 4 4 1 2 1 1 5 3 1
Hydrophobicity 1 4 3 3 2 0 2 1 1 4 3 1
Bile salt Hydrolases 1 3 1 1 2 0 1 2 0 3 2 1
Antibiotic susceptibility 0 0 2 0 0 0 1 1 0 1 0 1

DISCUSSION

Milk is a rich source of various
nutrients and it contains many beneficial
microorganisms. It is a well-known fact that
the quality and quantity of milk decreases
along with parturition period and finally the
milk production stops. The present study
made an effort to understand the changes in

probiotic  bacterial count during the
parturition.
Total 182 cultures were isolated

from various milk samples of different
parturition periods and 127 were screened
for probiotic potential. Initially the cultures
were tested for Gram’s nature, endospore,
acid-fast, catalase and mannitol
fermentation. Toxicity of the cultures was
checked by haemolysis on blood agar plate
Haemolysis is to determine the toxins
produced by bacteria by breaking down or
destructing red blood cells. (24). It was
followed by pH, salt, temperature and bile
tolerance test and bile salt hydrolysis
activity. Moreover, auto aggregation and co-
aggregation activity were also analysed
followed by the antibiotic susceptibility.

In the gastric environment, acidic
condition of pH 1.5-2.0 and increased up to
7.8 pH at lower intestine (Cakir, 2003).
Probiotics should reach the lower intestinal
tract and maintain themselves over there.
Bile acids are synthesized in the liver from
cholesterol and sent to the gall —bladder and
secreted into the duodenum in the
conjugated form (500-700 ml/day) Prete et
al., 2020). Since the human gastrointestinal
tract's bile concentration differs, the mean
bile concentration of the intestine is

assumed to be 0.3 per cent w/v and the
duration of stay is suggested to be 4 h (28).
The optimum temperature for the growth of
most probiotics is between 37°C and 43°C
(29,30). Usually, no growth is observed for
Bifidobacteria at temperatures below 20°C
or above 46°C (30). Probiotic Lactobacilli
can grow well over a similar temperature
range though some can grow at up to 44°C
and mesophilic temperatures down to 15°C
(32).

Auto aggregation is a macroscopic
observation of the formation of clusters or
microbial clumps and bind to the inorganic
or extracellular metrics of the cells this self-
binding is termed auto aggregation and is
along with surface colonization. It is the
first step in the formation of biofilm (32,33).
To exert its beneficial effects, colonisation in
the intestinal wall is an important desirable
feature of probiotic  bacteria.  Auto
aggregation as a function of time which
was highest at the 24 h time point auto
aggregative percentages between 48% and
69%. And were measured by comparing the
initial absorbance at 600 nm. The baseline
auto-aggregation percentage for a good
probiotic candidate recommended is more
than 40%. Co-aggregation is a process
where different strains or different species
of microorganisms bind together which is
used to eliminate pathogenic
microorganisms (34-36). Co-aggregation is
another important factor for the adhesion of
microbial cells to host surfaces. each
microbial strain or species has its specific
co-aggregation partner. The process of co-
aggregation is carried out by stereo-
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chemical interactions between specific
surface  components and interacting
microbial cell surfaces, such as lectin-
carbohydrate interactions. It has been
suggested that the lectin-like components in
surface  layered proteins  (SLP) of
Lactobacillus play a crucial role in adhesion
to the receptors, such as sugar chains of
glycoprotein’s (37) and on the surfaces of
intestinal epithelium cells. Co-aggregation
indicates the ability of isolates to bind and
inhibit the pathogen. The transit of
probiotics through the gastrointestinal tract
takes variable times and is submitted to
different stressful conditions. The first
barrier that bacteria must overcome is the
low pH values of the stomach and various
proteolytic enzymes such as pepsin with pH
values ranging from 1.5 to 2 and mean
exposure times of 90 min. Into the
duodenum, the pH value rises to 6-6.5, but
bile salts are poured from the gallbladder to
reach concentrations ranging from 1.5 to 2%
during the first hour of digestion and
decreasing afterwards to 0.3% w/v or lower
(Jernberg et al., 2007). The time of
residence in the small intestine up to 50% of
the emptying oscillates between 2.5 and 3
hours and the colon transit could take up to
40 h (39,40). In this location pH values are
close to neutral (from 5.5 to 7) and the
physiological concentration of bile salts is
lower. Antimicrobial activity is one of the
most critical probiotic selection criteria (41).
Probiotic  microorganism  antimicrobial
effects are produced by the processing of
certain substances, such as organic acids

(lactic, acetic, propionic acids), carbon
dioxide, hydrogen peroxide, diacetyl,
antimicrobial low  molecular  weight

substances and bacteriocins (25,42).

To test for a possible correlation
between this physio-chemical property and
the ability to adhere to the intestinal mucus,
cell-surface hydrophobicity is established.
Only bacterial adhesion to n-hexadecane,
xylene, and toluene represents
hydrophobicity or hydrophilicity of the cell

determined based on the capacity of the
microorganisms  to  partition  from
phosphate buffer solution into
hydrocarbons. Hydrophobic strains were
found to be more than 40 per cent
hydrophobic (45). Bile is a yellow-green
aqueous solution and is synthesized in
pericentral hepatocytes of the liver and
stored in the gall bladder. The major
constituent of bile is bile acids, cholesterol,
phospholipids and biliverdin (46). It plays
an important role in fat digestion,
emulsifying and solubilizing lipids, hence it
also acts as a potent anti-microbial
compound, as it causes dissolution of the
microbial membrane by dissolving the
phospholipids, cholesterol, and proteins of
cell membranes (6,47). Bile acids, cholic
acid and chenodeoxycholic acid are
synthesized from cholesterol in the liver and
secreted as conjugates of amino acid with
amide bond between bile acid carboxyl
group and amino group glycine or taurine
(6). Normally bile acids are conserved by
the process of enterohepatic recirculation,
where conjugated and unconjugated bile
acids are absorbed by passive diffusion (48),
the reabsorbed bile is taken up by the
hepatocytes, conjugated and secreted into
bile. During this process, a small percentage
of bile (5% of the total bile 0.3-0.6Q)
escapes reabsorption and is exposed to
intestinal microbes, where deconjugation
occurs, catalysed by bile salt hydrolase
enzyme. Bile salt hydrolase, hydrolyse the
amide bond liberating glycine or taurine
moiety, resulting in deconjugated and
unconjugated bile acids (49).

The vast use of antibiotics has been
instrumental in spreading/emerging
antibiotic-resistant bacteria. Lactic acid
bacteria are used as starter cultures for food
production and may probably produce
antibiotic resistance genes in fermentation
technology (50,51). Studies on the selection
and dissemination of antibiotic resistance in
recent years have focused mainly on
clinically relevant bacterial species. More

surface  (43,44).  Determination  of recently, it has been hypothesized that food
hydrophobicity of the cell surface is bacteria can act as reservoirs for genes with
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antibiotic resistance (52,53). The European
Food Safety Authority (EFSA) has therefore
assumed the responsibility of launching the
European initiative towards a definition of
‘qualified presumption of health’ (QPS)
which, similar to the GRAS program in the
United States, aims to enable strains with an
existing background and health status to
enter the market without extensive testing
requirements (54). The presence of
transmissible  markers  of  antibiotic
resistance in the evaluation of strains is,
therefore, an important safety criterion.
According to WHO / FAO, Lactobacilli's
antibiotic susceptibility is one of the key
safety criteria for potential probiotics
because bacteria used as probiotics may
serve as a host of antibiotic resistance genes
that can be passed to pathogenic bacteria
(55,56).

The above study could not clearly
show a trend of number of probiotic bacteria
along with parturition age, although goat
milk showed a clear decrease in the number
of probiotic bacteria the trend was reverse in
the cow milk, however, the number remain
same in buffalo milk.

CONCLUSION

Milk is rich in nutrition along with
medicinal properties it contains beneficial
probiotic microorganisms. Various studies
stated that the milk microbiome benefited
humans in various health beneficial
activities such as acid-base balance, aid in
digestion etc. Due to the huge microbial
diversity and functionality, there is scope to
isolate microorganisms and evaluate them
for probiotic potential and various health
benefits. The present study showed isolated
culture from three different postpartum
period milk of Goat, Sheep, Cow and
Buffalo showed that from 182 isolates only
127 were selected by colony
characterization and 69 were selected after
biochemical analysis such as Gram’s nature,
Endospore, Catalase, Acid-fast and
Mannitol fermentation, among that 54 was
non-hemolytic, 47 could tolerate a wide

isolates could survive in the presence of a
Gastric and intestinal environment. This
culture showed inhibitory action against
common pathogenic organisms and did
satisfy the need for auto-aggregation and co-
aggregation properties Also showed NaCl
tolerance, 17 cultures showed BSH and
hydrophobicity activity, only 6 cultures
showed susceptibility against all types of
antibiotics.

As per the results from the total
potential probiotic cultures from various
animal milk samples 40% from first and
second postpartum each and 20% cultures
from third postpartum milk (table 2), as per
the results as milk ages, the probiotic
concentration in the milk decreases.
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