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ABSTRACT

There are massive bacteria in the curd,
especially the lactic acid bacteria (LAB),
which have been considered as probiotics in
human and animals for a prolonged period.
Probiotics have its importance in our daily

life and native LAB are well known
probiotics having antibacterial activity
against potential pathogenic bacteria.

Several authors from various regions all
over the world have reported LAB to have
been isolated from different fermented as
well as non-fermented foods and beverages.
The current study evaluated the probiotic
potential LAB isolates from commercially
available sour curd, Malda (West Bengal,
India). A total of three types of sour curd
(contained in plastic cup, plastic pouch and
earthen pot) were tested and the commonest
LAB isolates found in sour curd were
Lactococcus lactis, Lactobacillus
acidophilus, Lactocaseibacillus rhamnosus.
Safety aspect of LAB isolates was screened
using gelatinase and antibiotic susceptibility
test. The commercially available sour curd-
derived LAB isolates have been
demonstrated as good probiotics which
displayed excellent probiotic potentiality
and antibacterial activity against both gram
negative gam positive bacteria as well.

Keywords: Probiotic bacteria, Antibacterial
activity, Safety profile, Sour curd

INTRODUCTION

Various fermented food products, which are
yielded worldwide, significantly attribute to
the diets of many people (Sharma et al.
2016). Fermentation plays an important role
towards alteration of the biochemical
composition of the food by breaking down a
large organic molecule into smaller ones
through bacterial and enzymatic action
(Sharma et al. 2020). Kumar et at. 2022
stated that the consumption of probiotic
bacteria fundamentally leads to the
promotion of the health of the consumers.
Lactic acid bacteria (LAB) are a momentous
group of bacteria that are able to produce
lactic acid through homo or
heterofermentative metabolism (Mohamad
et al. 2020). LAB are a various group of
microbes comprised with Gram-positive,
aerotolerant, acid-tolerant, catalase-negative
and non-spore forming cocci or rod
microorganisms with high tolerance at low
pH, and take part a significant role in the
process of food fermentation by inhibiting
pathogenic bacteria (Coelho et al. 2022).
Manifold LAB strains have been isolated
from different sources of food such as
cheese, yogurt, camel milk, bovine milk and
also from the gastrointestinal tract of human
(Kwun et al. 2020). Several researchers
have reported that LAB are able to produce
various beneficial metabolites such as
essential amino acids, short-chain fatty
acids, water-soluble vitamins, antimicrobial
agents and digestive enzymes (Amin et al.
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2020). Research conducted by Ricci et al.
(2019) indicated that some LAB strains are
probiotics, and others likely to be potential
ones which are widespread in nature and
can be applied in the food industry. Celik et
al. (2021) stated that the isolation and
identification of LAB strains aims to
characterise the taxonomy of lactic acid
bacteria, obtain potential beneficial and
functional probiotic strains particularly from
the genus of Lactobacillus and thereby
ensuring the production of standard quality
of fermented food products. Lactobacillus
strains maintain a long history of safe use
where they are responsible of the
fermentation  process  together  with
associated starter cultures (Widyastuti et al.,
2021). The most common types of probiotic
LAB include different Lactobacillus sp
including L. acidophilus, L. bulgaricus, L.
casei, L. casei Shirota, L. animalis
(Farahmand et al. 2021). Research
conducted by Dowarah et al. (2018) stated
that several in vitro studies display that the
growth  of  food-borne pathogenic
microorganisms is deterred by probiotic
lactic acid bacteria. LAB plays a crucial role
towards the treatment against life-
threatening issues and infections caused by
multiple drug-resistant pathogenic bacteria
(Marco et al. 2017) due to its probiotic
property. Cai et al. (2019) stated that
fermentation products of probiotics can
enhance the synthesis of various bioactive
components with beneficial effects that
strengthens the functional value and
acceptability of food products. Probiotics
isolated from dairy and non-dairy sources
can also exhibit broad spectrum of
antibacterial activity (Halder et al. 2017
Yang et al. 2020).

Based upon the above background, probiotic
characterization in terms of stress
tolerances, antibacterial activity test and
antibiotic susceptibility testing are necessary
task to know LAB’s beneficial effects on
various fermented milk products or any kind
of fermented foods for human.

The commercially available sour curd
contained in plastic pouch, plastic cup and

earthen pot have gained high demand for
their daily consumption in our locality and
due to availability and regular consumption
of such packaging curds, these have been
considered as important variable and hence
we have given due importance and taken
keen interest on such respect. Therefore, the
purpose of this research is to analyze the
sour curd microbiome through in-vitro study
in terms of probiotic characterization,
antibacterial activity and antibiogram, in our
part of the globe,

MATERIALS & METHODS

Three types of sour curd samples (contained
in plastic cup, plastic pouch and earthen pot)
collected from local vendor from Malda
district, West Bengal, India, were utilized in
the current study. In order to isolate the
LAB, de Man, Rogosa and Sharpe (MRS)
broth (Hi-Media, Mumbai, India) was
inoculated with three kinds of sour curd and
after incubation for 48 hrs. at 37 °C, single
isolated colonies were procured on MRS
agar (Hi-Media, India) plate, from each of
the curd samples, by streak dilution of the
broth culture (Halder and Mandal, 2018;
Halder and Mandal, 2015).

The shape, size, margin, opacity and hue of
the colonies of isolated LAB were
documented. Morphological and
biochemical characterization of the isolates
were performed following the standard
protocol Taye et al. (2021). To study the
biochemical properties, catalase, oxidase,
citrate utilization, nitrate reduction, indole
production, methyl-red (MR), Voges—
Proskauer (VP), urease, Nitrate were
adopted following Bergey’s manual (Holt
and Krieg, 1984).

The sodium chloride, pH, bile salt, and
temperature tolerance tests were performed
to determine the probiotic characteristics of
LAB isolates. The bile salt and pH (acid)
tolerance were tested at an interval of 24, 48
and 72 hrs. respectively (Liong and Shah,
2005), and to sodium chloride (NaCl),
following the protocol of Chowdhury et al.
(2012), with slight modifications as
mentioned elsewhere (Halder and Mandal,
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2015). Briefly, the isolated lactobacilli were
grown (for 24 hrs. at 37 °C) in sodium
chloride containing (of 2, 4, 6% and 8%)
MRS broth, and then, the growth of
lactobacilli, following subculture of the
MRS broth cultures on MRS agar (for 24 h
at 37 °C), showed their tolerance to sodium
chloride. Like-wise bile salt (0.25%, 0.50%
and 1.00%), pH (2, 3 and 4) and
temperature (for 19, 40 and 60 °C) tolerance
tests were also performed to assess their
mode of stress tolerance level.

The antibacterial activity of three
lactobacilli, isolated from sour curd was
determined by agar-well diffusion method,
against the indicator strains of pathogenic
bacteria (procured from clinical samples
including urine, threat swab and pus), both
Gram negative: Pseudomonas aeruginosa,
and Gram positive: Staphylococcus aureus.
The agar-well method was done according
to Tagg and McGiven, 1971. On the surface
of nutrient agar plate swabbed with
indicator bacterial broth culture, wells (of 6
mm  diameter) were prepared, and
bacteriocin of the three isolated lactobacilli
were loaded in the wells (20 pL/well, 40
pL/well and 60 pL/well). Following 24 hrs.
incubation at 37 °C, ZDI (zone diameter of
inhibition) values (nearest whole) were
recorded, and interpreted as less active,
moderately active and highly active with
ZDIs <10 mm, 11-14 mm, and >15 mm,
respectively. The antagonistic activity of the
test lactobacilli in arbitrary unit per mL
(AU/mL) was also calculated using the
formula mentioned elsewhere (lyapparaj et
al. 2013).

The safety profile of the sour curd isolates
was determined by their gelatine
liquefaction and antibiotic susceptibility
test. Gelatine liquefaction test was
performed using nutrient gelatin media
(following 24 hrs. incubation at 37 °C then
freezing at 4 °C in alternative manner up to
6 days and checking the liquefaction of
gelatin media) followed by the protocol of
Dela Cruz and Torres (2012), to confirm the
capacity of isolated lactobacilli to hydrolyse
gelatine by producing gelatinase. All the

isolated LAB were tested against antibiotics
(Hi-Media, India): amikacin (Ak: 30-
pg/disc), ampicillin  (Am: 10-ug/disc),
gentamycin (G: 10-pg/disc), tetracyclines
(Te: 30-pg/disc) and vancomycin (Vm: 30-
pg/disc), using the disc diffusion method
(Bauer et al., 1966), as per the Clinical and
Laboratory Standards Institute (CLSI)
criteria (Clinical and Laboratory Standards
Institute (CLSI), 2020).

RESULT
Three lactic acid bacteria, one from each
curd samples, were isolated: LMEM401A

(from commercial plastic cup curd),
LMEM402B (from commercial plastic
pouch curd), LMEMA403A (from

commercial earthen pot curd). All isolates
were gram-positive rod shaped and were
negative to oxidase and catalase and tests,
and thus recognized as Lactobacillus. Two
isolates were rod shaped and remaining one
was round shaped. The isolated bacteria
(LMEMA401A, LMEM402B and
LMEMA403A), which in TSI test revealed
the production of acid slant and acid butt.
LMEM401A and LMEMA403A were
negative for IMViC test except LMEM402B
which showed positive test result for methyl
red. Following cultural, morphological,
gram staining and biochemical tests, the

isolates were identified as
Lactocaseibacillus rhamnosus LMEM401A,
Lactococcus lactis LMEM402B,
Lactobacillus acidophilus LMEMA403A.

Colony morphology, gram staining and
biochemical test results are shown in Fig. 1
and Table 1 respectively.

All the three isolates L. rhamnosus
LMEMJ401A, L. lactis LMEM402B and L.
acidophilus LMEMA403A were resistant to
2%, 4%, 6% and 8% NaCL. L. rhamnosus
LMEMA401A had resistance at pH 2, 3, 4
while L. lactis LMEMA402B showed weakly
tolerant at pH 3 and sensitive at pH 4, on the
other hand L. acidophilus LMEM403A
showed sensitivity at pH 3 and 4 both. In
respect of bile salt tolerance test, at 0.25 %
bile salt concentration, all the three isolated
lactobacilli were resistant and at 1%, only L.
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rhamnosus LMEM401A was weakly
tolerant. In connection with temperature
tolerance test, all three isolates possessed
weakly tolerance at 19°C while L.
rhamnosus LMEM401A and L. lactis
LMEMA402B had resistant capacity to 40 °C
but L. acidophilus LMEMA403A was weakly
tolerant. At 60°C all were non-tolerant. The
tolerance test results to different stresses
(low-pH, sodium chloride, temperature and
bile salts) for the isolated lactobacilli are
represented in Table 2.

The antibacterial activity, following agar-
well diffusion (based on the ZDIs values
obtained around the bacteriocin-loaded
wells on the agar plates), of the lactobacilli
isolates against the indicator bacteria is
represented in Table 3, Fig 2. The L.
acidophilus  LMEM403A had highest
activity, with ZDI of 23 mm, against gram
positive S. aureus while L. lactis
LMEM402B had highest antibacterial
activity, with ZDI of 21 mm, against gram
negative bacteria Pseudomonas aeruginosa.
Among the curd lactobacilli, the L.
rhamnosus LMEMA401A had the highest

antibacterial activity (275 AU/mL), while
remaining two isolates L. lactis
LMEM402B and L. acidophilus
LMEMA403A showed less activity (250
AU/mL) than L. rhamnosus LMEM401A
against gram positive indicator strain S.
aureus. On the other hand, L. lactis
LMEMA402B showed the highest activity
(275 AU/mL) against gram negative
indicator bacteria P. aeruginosa, while the
other two isolates L. rhamnosus
LMEM401A and L. acidophilus
LMEM403A had lowest activity (200
AU/mL). So, the overall values ranged from
200- 275 AU/mL (Table 4, Fig. 2)

All the isolated LAB had resistance to Vm,
and L. lactis LMEM402B had Ak
resistance, in addition to the Vm. All the
isolated lactobacilli showed sensitivity to
Tc, while sensitivity to Ak and Am was
shown by L. acidophilus LMEM403A; The
intermediately susceptibility (IS) to Gm was
recorded for L. rhamnosus 401A and L.
acidophilus LMEM403A. The antibiogram
results for the lactobacilli are shown in
Table 5.

Gy ="

Figure 1. Colony morphology test results of isolated lactobacilli; A: LMEM401A, B. LMEMA402B, C.
LMEMA403A and gram staining test results of LAB isolates; D: LMEM401A, E: LMEM402B, F:

LMEMA403A
Table 1. Biochemical test results of LAB isolates
Sample code Cat Oxi TSI Cit Gel Ind Ure MR VP Nit
LMEM401A - - YIY - - - - - - -
LMEM402B - - YIY +
LMEM403A YIY

Cat: Catalase; Oxi: Oxidase; Cit: Citrate; Gel: Gelatinase; Ind: Indole; Ure: Urease; MR: Methyl Red; VVP: VVoges-Proskauer; Nit: Nitrate.
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Table 2. Physiological stress tolerance test results for isolated lactobacilli

LAB Strains NaCl (%) pH Bile salt (% Temperature (°C)
2416|823 4 1025|051 19 40 60
L. rhamnosus LMEM401A |+ |+ |+ |+ [+ |+ |+ | + + W | + + -
L. lactis LMEM402B S I e e e I L I - - |+ + -
L. acidophilus LMEM403A | + | + |+ |+ |+ | - | - | + - - |+ W -
“+”: resistant/tolerant; “—": sensitive/non-tolerant; “w”: weakly tolerant.

Table 3. Antibacterial activity of lactobacilli isolates against the indicator bacterial pathogens following

agar-well diffusion method.

ZDI (mm)
Pathogenic bacteria Staphylococcus aureus Pseudomonas aeruginosa
Bacteriocin concentration (ul) | 20 40 60 20 40 60
L. rhamnosus LMEM401A 7 11 16 6 8 16
L. lactis LMEM402B 7 10 18 6 11 21
L. acidophilus LMEM403A 8 10 23 6 8 19

Figure. 2. Agar-well diffusion test results in terms of ZDI (mm) and the calculated bacteriocin activity
(Au/mL) of Lactobacillus acidophilus LMEMA403A against A. Staphylococcus aureus; I: 20 ul, 11: 40 pl,
111: 60 pl and B. Pseudomonas aeruginosa; I: 20 pl, 11: 40 pl, 111: 60 pl.

Table 4. The calculated bacteriocin activity (AU/ml) of isolated lactobacilli against gram-positive and

gram-negative indicator bacterial strains.

Indicator stains LAB Isolates AU/mL
Gram-positive | Staphylococcus aureus L. rhamnosus LMEM401A | 275
L. lactis LMEM402B 250
L. acidophilus LMEM403A | 250
Gram-negative | Pseudomonas aeruginosa | L. rhamnosus LMEM401A | 200
L. lactis LMEM402B 275
L. acidophilus LMEM403A | 200
AU/mL: arbitrary units per milliliter

Table 5. Antibiotic susceptibility test results of isolated lactobacilli.

LAB Strains R (ZDI: <15mm) IS (ZDlI: 16- 20 mm) S (ZDI: > 21 mm)

L. rhamnosus LMEMA401A Vm:7 Gm: 19; Am: 20 Am: 26; Tc: 22,

L. lactis LMEM402B Vm: 6; Ak: 14 Gm: 16 Am: 42; Ak: 38, Tc: 30
L. acidophilus LMEM403A Vm: 7 Gm: 20 Ak: 28; Am: 29; Tc: 34

Ak: amikacin; Am: ampicillin; Gm: gentamicin; Tc: tetracycline; Vm: vancomycin; IS: intermediately susceptible; R: resistant; S: sensitive;

ZDI: zone diameter of inhibition.

DISCUSSION
As has been demonstrated by Taye et al.
(2021), the morphologically identical

bacterial colonies, procured from cow milk
and different milk products on the MRS
agar plate, have

been identified as Lactobacillus sp, on the
basis of physiological and biochemical
features, following Patil et al. (2010). In this
study, three non-motile non-spore forming
gram-positive rod-shaped bacteria were
procured from three types of the curd
samples (Fig. 1) and following phenotypic
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and biochemical characterization the
isolated lactobacilli were identified as L.
rhamnosus, L. lactis and L. acidophilus. The
LAB isolates procured from different
fermented foods including traditional
fermented and dried buttermilk, have been
identified earlier by Hassan et al. (2023)
following morphological and biochemical
characterization of the bacteria.

Now a days, the scope for treatment with
antibiotics is not adequate in consequence of
the fluctuating rate of emergence of
antibiotic  resistant pathogenic bacteria
causing life-threatening infections to
humans. Probiotic lactobacilli have been
considered suitable for biotherapy with
proven antibacterial activity (Sing et al.
2017) as alternative measures to the
antibiotics, which exist in the mainstay of
all  therapy for Dbacterial infections
(Murugaiyan et al. 2022).

Earlier, Halder et al. (2017) stated that the
curd isolates of L. plantarum, L. animalis, L.
rhamnosus and L. acidophilus had
antibacterial activity, having ZDIs from
13.65-30 mm approximately by agar-well,
against human pathogenic bacteria, like
Escherichia coli, Acinetobacter baumannii,
Proteus vulgaris and Salmonella enterica
serovar Typhi. In the current study, the
agar-well diffusion had ZDIs 10-22 mm
(for gram-positive Staphylococcus aureus
bacteria) and 9-21 mm (for gram-negative
bacteria Pseudomonas aeruginosa) for all
three LAB isolates (Table 3), (Fig. 2). As
per the report of Halder et al. (2018), the
capacity of antibacterial activity of
Lactobacillus fermentum for both the gram-
positive and gram-negative pathogenic
bacteria, with an overall bacteriocin activity
(AU/ml) of 140-240 approx. The current
investigation demonstrates the capacity of
antibacterial activity of L. rhamnosus
LMEMA401A, L. lactis LMEM402B and L.
acidophilus LMEMA403A for the indicator
microorganisms, consisting of both gram-
positive and gram-negative pathogenic
bacteria, with an overall bacteriocin activity
(AU/ml) of 200-275.

The most important probiotic features of
lactic acid bacteria considered to have safe
for human consumption, is being their
antibiotic sensitivity, and the intrinsic
resistance property as well (Duche et al.
2023). Halder et al. (2018) stated that the
Lactobacillus fermentum was sensitive to
Cx, Gm, Im, Mp, Ac, Am, Cc, and Tc with
ZDIls of approx 21-34 mm, intermediately
susceptible to Cx and Tm with ZDIs of
approx. 18 mm and showed resistance to
Km, Me, Ak, Vm and Cp (ZDI: <15 mm),
while in the current study, all the isolated
LAB had resistance to Vm and and L. lactis
LMEM402B had Ak resistance, in addition
to the Vm. While sensitivity to Ak and Am
was shown by L. acidophilus LMEM403A;
The intermediately susceptibility to Gm was
recorded for L. acidophilus LMEMA403A
and L. rhamnosus LMEM 401A. Thus, in
this study, the isolated lactobacilli, has been
found to be safe, on the basis of lack of
transferable antibiotic resistance property
(Anisimova et al. 2022). In current study
isolated lactobacilli  showed probiotic
potential characteristics as well as high
antibacterial property and for which they are
highly beneficial for human consumption.

CONCLUSION

In the current study, three Lactobacillus
isolated from commercially available sour
curds were found to have probiotic
characteristics. The isolated LAB showed
high antibacterial activity that can be acted
as broad-spectrum antibiotic and lactobacilli
so isolated were also fit for human
consumption due to their probiotic
properties. The study also evaluated that
isolated lactobacilli strains can have
potentialities for food industries as effective
probiotic cultures with health benefits.

Declaration by Authors
Acknowledgement: None

Source of Funding: None

Conflict of Interest: The authors declare no
conflict of interest.

International Journal of Science and Healthcare Research (www.ijshr.com) 140
Volume 9; Issue: 2; April-June 2024



Suchhanda Nandi et.al. Probiotic property and antibacterial activity analysis of sour curd derived lactobacilli
isolates by in vitro methods

REFERENCES

1.

10.

Anisimova, E., Gorokhova, 1., Karimullina,
G., & Yarullina, D. (2022). Alarming
Antibiotic  Resistance of Lactobacilli
Isolated from Probiotic Preparations and
Dietary Supplements. Antibiotics, (Basel,
Switzerland), 11(11).

Amin, M., Adams, M. B., Burke, C. M., &
Bolch, C. J. S. (2020). Isolation and
Screening of Lactic Acid Bacteria
Associated with the Gastrointestinal Tracts
of Abalone at Various Life Stages for
Probiotic Candidates. Aquaculture Reports,
17.

Bauer, A. W., Kirby, W. M., Sherris, J. C.,
&  Turck, M. (1966). Antibiotic
Susceptibility Testing by a Standardized
Single Disk Method. American journal of
clinical pathology, 45(4).

Celik, O. F., Con, A. H., Saygin, H., Sahin,
N., & Temiz, H. (2021). Isolation and
Identification ~ of  Lactobacilli ~ from
Traditional Yogurts as Potential Starter
Cultures. LWT Food Science and
Technology, 148P.

Coelho, M. C., Malcata, F. X., & Silva, C.
C. G. (2022). Lactic Acid Bacteria in Raw-
Milk Cheeses: From Starter Cultures to
Probiotic Functions. Foods (Basel,
Switzerland), 11(15).

Clinical and Laboratory Standards Institute
(CLSI) (2020) Performance Standards for
Antimicrobial Susceptibility Testing, CLSI
supplement M100. Wayne, PA. 30th
edition.

Chassard. C., Grattepanche. F., & Lacroix,
C. (2011). Probiotics and Health Claims:
Challenges for tailoring their efficacy, in
Probiotics and Health Claims.

Cai, Y., Yuan, W., Wang, S., Guo, W., Li,
A., Wu, Y., Chen, X, Ren, Z., & Zhou, Y.
(2019) In Vitro Screening of Putative
Probiotics and their Dual Beneficial Effects:
To White Shrimp (Litopenaeus vannamei)
post larvae and to the rearing water.
Aquaculture, 498.

Chowdhury, A., Hossain, M. N., Mostazir,
N. J., Fakruddin B. M., & Ahmed, M.
(2012). Screening of Lactobacillus sp. from
Buffalo Yoghurt for Probiotic and
Antibacterial ~ Activity.  Journal  of
Bacteriological Parasitology, 3(8).

Duche, R. T., Singh, A., Wandhare, A. G.,
Sangwan, V., Sihag, M. K., Nwagu, T. N.
T., Panwar, H., & Ezeogu, L. I. (2023).

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Antibiotic Resistance in Potential Probiotic
Lactic Acid Bacteria of Fermented Foods
and Human Origin from Nigeria. BMC
Microbiology, 23(1).

Dowarah, R., Verma, A. K., Agarwal, N.,
Singh, P., & Singh, B. R. (2018). Selection
and Characterization of Probiotic Lactic
Acid Bacteria and its impact on growth,

Nutrient  Digestibility,  Health  and
Antioxidant Status in Weaned Piglets. PloS
one, 13(3).

Dela Cruz, T. E. E., & Torres, J. M. O.
(2012). Gelatin Hydrolysis Test Protocol.
American Society for Microbiolology.
Farahmand, N., Ouoba, L. I. I., Naghizadeh
Raeisi, S., Sutherland, J., & Ghoddusi, H. B.
(2021). Probiotic Lactobacilli in Fermented
Dairy  Products:  Selective Detection,
Enumeration and Identification
Scheme. Microorganisms, 9(8).

Halder D, Mandal S (2015) Curd
Lactobacilli with Probiotic Potentiality.
Translational Biomedicine, 6(2).

Halder, D., & Mandal, S. (2016).
Antibacterial Potentiality of Commercially
Available Probiotic Lactobacilli and Curd
Lactobacilli ~ Strains, Alone and In
Combination, Against Human Pathogenic
Bacteria. Translational Biomedicine. 7(2).
Halder, D., Mandal, M., Chatterjee, S. S.,
Pal, N. K., & Mandal, S. (2017). Indigenous
Probiotic Lactobacillus Isolates Presenting
Antibiotic like Activity against Human
Pathogenic Bacteria. Biomedicines, 5(2).
Hassan, A. A., Sakr, S. S., Ali, A. A,
Mohamed Ahmed, |. A., & Elkashef, H.
(2023).  Isolation, identification, and
biochemical characterization of
five Lacticaseibacillus strains from Oggtt:
A traditional fermented and dried
buttermilk. Food science & nutrition, 11(2).
Holt, J. G., Krieg, N. R. (1984). Bergey’s
Manual of Systematic  Bacteriology.
Williams and Wilkins, Baltimore, London.
lyapparaj, P., Maruthiah, T,
Ramasubburayan, R., Prakash, S., Kumar,
C., Immanuel, G., & Palavesam, A. (2013).
Optimization of Bacteriocin Production by
Lactobacillus sp. MSU3IR Against Shrimp

Bacterial Pathogens. Aguatic
biosystems, 9(1).
Kumar, V., Naik, B., Kumar, A.et

al. (2022). Probiotics Media: Significance,
Challenges, and Future Perspective: A Mini

International Journal of Science and Healthcare Research (www.ijshr.com)

141

Volume 9; Issue: 2; April-June 2024



Suchhanda Nandi et.al. Probiotic property and antibacterial activity analysis of sour curd derived lactobacilli
isolates by in vitro methods

21.

22.

23.

24,

25.

26.

217.

28.

review. Food Production Processing and
Nutrition 4, 17.

Kwun, S. Y., Bae, Y. W., Yoon, J. A, Park,
E. H.,, & Kim, M. D. (2020). Isolation of
Acid Tolerant Lactic Acid Bacteria and
Evaluation of Aglucosidase Inhibitory
Activity. Food Science and Biotechnology,
29.

Liong, M. T., & Shah, N. P. (2005). Acid
and Bile Tolerance and Cholesterol
Removal Ability of Lactobacilli

Strains. Journal of dairy science, 88(1).
Mandal, S., & Halder, D. (2018). Exploring
Anti-Klebsiella pneumoniae Activity of
Probiotic Lactobacilli of Curd Origin.
Acta Scientific Microbiology, 1(4).

Marco, M. L., Heeney, D., Binda, S., Cifelli,
C. J, Cotter, P. D., Foligné, B., Ganzle, M.,
Kort, R., Pasin, G., Pihlanto, A., Smid, E. J.,
& Hutkins, R. (2017). Health benefits of
fermented foods: microbiota and
beyond. Current opinion in
biotechnology, 44.

Mohamad, N., Manan, H., Sallehhuddin,
M., Musa, N., & Ikhwanuddin, M. (2020).
Screening of Lactic Acid Bacteria Isolated
from Giant Freshwater Prawn
(Macrobrachium rosenbergii) as Potential
Probiotics. Aquaculture Reports, 18.
Murugaiyan, J.; Kumar, P.A.; Rao, G.S;
Iskandar, K.; Hawser, S.; Hays, J.P.;
Mohsen, Y.; Adukkadukkam, S.; Awuah,
W.A.; Jose, R.AAM.; et al. Progress in
Alternative Strategies  to Combat
Antimicrobial  Resistance: Focus on
Antibiotics. Antibiotics 2022, 11, 200.

Patil, M. M., Pal, A., Anand, T., & Ramana,
K. V. (2010). Isolation and Characterization
of Lactic Acid Bacteria from Curd and
Cucumber. Indian Journal of
Biotechnology, 9.

Pisano, M. B., Viale, S., Conti, S., Fadda,
M. E., Deplano, M., Melis, M. P., Deiana,
M., & Cosentino, S. (2014). Preliminary

29.

30.

31.

32.

33.

34.

35.

36.

dairy products. BioMed research
international, 2014, 286390.

Ricci, A., Cirlini, M., Maoloni, A., Del Rio,
D., Calani, L., Bernini, V., Galaverna, G.,
Neviani, E., & Lazzi, C. (2019). Use of
Dairy and Plant-Derived Lactobacilli as
Starters for Cherry Juice
Fermentation. Nutrients, 11(2).

Singh, B., Mal, G., & Marotta, F. (2017).
Designer Probiotics: Paving the Way to
Living Therapeutics. Trends in
Biotechnology, 35.

Sharma, N. A., Nath, A. K., Neopany. B. &
Gupta, A. (2016). Indigenous Fermented
Foods of South East Asia. Biotechnology
and Traditional Fermented foods.

Sharma, R., Garg, P., Kumar, P., Bhatia, S.
K., & Kaulshrestha, S. (2020). Microbial
Fermentation and Its Role In Quality
Improvement of Fermented  Foods.
Fermentation, 6 (106).

Tagg, J. R, & McGiven, A. R. (1971).
Assay System for Bacteriocins. Applied
microbiology, 21(5).

Taye, Y. Degu, T. Fesseha, H. &
Mathewos, M. (2021). Isolation and
Identification of Lactic Acid Bacteria from
Cow Milk and Milk Products. The Scientific
World Journal.

Widyastuti, Y., Febrisiantosa, A., & Tidona,
F. (2021). Health-Promoting Properties of
Lactobacilli in Fermented Dairy Products.
Frontiers in Microbiology, 12.

Yang, H., Sun, Y., Cai, R., Chen, Y., & Gu,
B. (2020). The Impact of Dietary Fiber and
Probiotics in Infectious Diseases. Microbial
pathogenesis, 140.

How to cite this article: Suchhanda Nandi,
Shyamapada Mandal. Probiotic property and
antibacterial activity analysis of sour curd
derived lactobacilli isolates by in vitro methods.
International Journal of Science & Healthcare

evaluation of probiotic properties of Research. 2024; 9(2): 135-142. DOI:
Lactobacillus strains isolated from Sardinian https://doi.org/10.52403/ijshr.20240220
*khkkkkikk
International Journal of Science and Healthcare Research (www.ijshr.com) 142

Volume 9; Issue: 2; April-June 2024


https://doi.org/10.52403/

