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Curd, a popular fermented milk product, plays an important role in the Indian diet because
of its nutritional value and probiotic properties. However, the diversity of microbes
specially in homemade curds has not been examined. The present study compared
microflora, and probiotic attributes, of commercial, home-made, and dairy (loose) curds.
The microbiological analysis was carried out using standard procedures. Probiotic potential
was determined by Acid and Bile tolerance tests, Gram staining. The findings indicated
increased counts of Lactic Acid Bacteria in home-made curds, while commercial curds
showed uniform microbial loads with least variation. All curd types showed good probiotic
potential, with isolates tolerating acidic pH and bile salts. Some homemade curd sample
showed fungal growth, may be due to improper storage; however, the presence of yeasts
could contribute positively to gut health, enhancing the probiotic potential of such curds.
These findings highlight the health benefits of curd, especially home-made varieties, in
supporting gut health and promoting healthy eating. Encouraging their use blends
traditional wisdom with modern nutrition.

Introduction

produce a product of uniform quality in texture and taste.

Curd is a fermented dairy product made by combining
pasteurized or boiled milk with microorganisms,
particularly safe cultures of lactic acid bacteria, to cause
fermentation. Rennet or any other ingestible acidic
ingredient, like vinegar or lemon juice, can be added to
cause coagulation, which can then be allowed to happen.
The richest source of “probiotics” is curd. Probiotics
provide the alimentary canal with beneficial and healthy
microflora through food, all without the threat of adverse
side effects. [1] Home-made curd will have different
cultures, on account of which there are definite
differences in texture and taste. By standardizing the
culture and conditions of preparation, we are able to
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In addition, probiotic curd may be made by adding other
organisms like  Streptococcus thermophilus and
Lactobacillus acidophilus. Quality of milk, temperature,
duration of time, and storage conditions are also very
important for the end product. [2]

Curds have a high place in traditional Indian cuisine
Apart from its versatility in Indian cuisine, there is now
an increasing awareness about the contribution of
probiotic microflora present in curds in promoting gut
health and overall well-being. It thus becomes significant
to examine the microbial profile of curds that are
available to the consumers -the packaged curds, loose
curds and homemade curds with respect to microbial
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diversity that may contain pathogenic microbes existing
along with the beneficial microorganisms. [2]

By addressing this, the study aims to provide valuable
insights that will help consumers make informed choices,
assist the food industry in optimizing curd production
processes, and contribute to the broader field of food
microbiology by identifying key factors that influence
the safety and microbial quality of fermented foods.

Materials and Methods

A total 15 curd samples were collected from Mumbai,
including 5 branded commercial, 5 unbranded
commercial, and 5 homemade samples.

Procurement of the samples

Commercial branded curds were purchased from local
shops across Mumbai. A total of 100 grams of each
sample was collected within 4 to 5 days of packaging to
ensure freshness. The packaging date and best-before
date were carefully noted.

Commercial unbranded curds were sourced from local
dairies in different areas of Mumbai. Each sample,
weighing 100 grams, was collected in sterile, airtight
containers to prevent contamination and preserve the
quality for further analysis.

Home-made curd samples 100 g each were procured
from the staff and colleagues of the department. All
samples were one day old at the time of collection.

They were collected in a sterile, airtight containers to
maintain sample integrity and prevent contamination. In
addition to sample collection, respondents were
interviewed using a structured questionnaire to gather
relevant information regarding the preparation methods.

All the respondents added the culture at night and
brought the freshly prepared curd in the morning. They
were provided with sterilized boxes in which they
brought the curd.

Storage of Samples
The collected samples were then stored at 40°F/4°C in a

refrigerator to preserve their microbiological properties
until further analysis.
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Microbial Analysis

For the microbial analysis of various types of
microorganisms present in curd, the following agars were
used: Total Plate Count (PCA) Agar, de Man Rogosa and
Sharpe (MRS) Agar, MacConkey Agar (MAC), and
Sabouraud Dextrose Agar (SAB) from HiMedia.

The research was carried out via Serial Dilution and Pour
Plate techniques using standard procedures.

Probiotic Characterization of Lactobacilli Isolates
Low pH

1. 50 ml of MRS broth was made and the pH was
changed to 3.0 using 1N HCI. The prepared broth was
autoclaved at 121°C and 15 psi for 30-40 minutes to
sterilize.

2. 1 mL of bacterial suspension prepared was utilized and
added to the 50 ml of the broth having a pH of 3.0 in a
sterilized conical flask. For the control, 1 mL of bacteria
liquid was inoculated into MRS broth with neutral pH
(7.0).

3. The flasks were incubated at 37°C for 24-48 hours in
aerobic conditions. Comparisons were made with the
control to determine the turbidity.

Bile Salt Tolerance Test

1. 50 ml of MRS broth was made and mixed with 0.3%
bile salts. The prepared broth was sterilized at 121°C and
15 psi for 30-40 minutes by autoclaving.

2. 1 mL of the bacterial culture preparation was added to
50 ml of bile salt-containing broth in a sterile cone-
shaped flask. For control, 1 mL of bacterial culture was
supplemented in MRS broth devoid of bile salts.

3. The flasks were incubated at 37°C under aerobic
condition for 24-48 hours. The turbidity was matched
with the control to establish the tolerance of the bacterial
strain towards bile salts.

Control Information

Both experiments included control, with the control
being carried out by adding the bacterial culture to
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normal MRS broth without adding acid or bile salts. This
provided a baseline for comparison and verified the
capacity of the isolates to grow when in normal
conditions.

Reference - All the procedures were carried out by
following the methodology described by [3, 4]

Results and Discussion

Graphical Representation of Microbial Counts in
Curd Samples

To evaluate the total plate count (TPC), lactic acid
bacteria (MRS), yeast and mold count (SAB), coliforms
(MAC), in the present study, microbiological analysis of
the curds was carried out.

It is a comparison of 5 Commercial branded curds. The
results are shown in Graph 1

Total Plate Count (TPC): The TPC was maximum in
Sample-A (~7.1 log CFU/mL), followed by D and E. The
TPC was minimum in Sample-C (~4.6 log CFU/mL)

Lactic Acid Bacteria (MRS): Sample-A, D, E had the
maximum number of lactic acid bacteria ranging between
(~5-7 log CFU/mL), suggesting their potential probiotic
activity. Sample- B and C had the least MRS number.

Yeast and Mold Count (SAB): All the brands were found
to have very low yeast and mold counts.

Coliforms (MAC): Coliforms were absent in all curd
samples.

It is a comparison of 5 home-made curd samples, which
includes Sample-1 (N), Sample-2 (M), Sample-3 (V),
Sample-4 (S), and Sample-5 (K). The results are shown
in above graph 2.

Total Plate Count (TPC): Sample- 3 (V) had the lowest
TPC (~5.3 log CFU/mL), whereas Samples 2 (M) and 5
(K) had the highest TPC, both approaching 7.0 log
CFU/mL.

Lactic Acid Bacteria (MRS): Samples 4 (S) and 2 (M)
had the highest MRS counts, which showed a similar

pattern. The MRS count was lowest in Sample-1 (N)
(~4.2 log CFU/mL).

Yeast and Mold Count (SAB): All samples had a
considerable amount of yeast and mold, but Sample-1
(N), which had a lower count.

Coliforms (MAC): No coliforms were seen in any of the
curd samples.

The microbiological analysis of commercial unbranded
curds indicated mixed levels of probiotic bacteria, overall
microbial load in the various samples.

Total Plate Count (TPC): Sample-n has the highest TPC
(~7.5 log CFU/mL) indicating sample had more bacterial
load and Sample-l had the lowest TPC (~3.0 log
CFU/mL). The TPC values of the other samples were
moderate (~5.5-6.5 log CFU/mL).

Lactic Acid Bacteria (MRS): The Sample-n had highest
MRS count (~6.0 log CFU/mL), which was followed by
Sample-r and p. Sample-1 had lowest MRS count (~3.5
log CFU/mL). Mold and Yeast Count (SAB): The yeast
and mold count was low in all samples, indicating
minimal fungal contamination.

Coliforms (MAC): No coliforms were seen in any of the
curd samples.

Probiotic Characterization of Lactobacilli Isolates

Tolerance to Low pH

All isolates from curd samples had an ability to tolerate
acidic conditions, surviving at a pH of 3. This indicates
ability to withstand the highly acidic environment of the
human stomach.

Resistance to Bile Salts

All isolates from curd sample were bile salt-resistant at a
concentration of 0.3%, which means they had microbial
population present which have the ability to survive in
the gastrointestinal environment.

Gram Staining

All isolates from curd sample’s Gram staining showed
the presence of Gram-positive bacteria. The bacteria
appeared as rod-shaped cells arranged singly or in short
chains, which is characteristic of lactic acid bacteria
commonly found in curd.
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Fig.1 Shows microbial growth observed on MRS Agar and PCA plates inoculated with Sample- B.

—

Sample-B | Semple B

Fig.2 Shows microbial growth on PCA plates inoculated with Sample-E and Sample-A.

Fig.3 Shows microbial growth on SAB Agar plates of home-made sample-3 V

Sample -3V
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Fig.4 Shows no microbial growth on MAC Agar which means there is absence of Coliforms in Sample-C.

Sample-C

¥  MAC Agar

Graph.1 Microbiological Profile of Commercial Branded curd Samples

Commercial Branded curds
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Graph.2 Microbiological Profile of Home-made curd Samples

Home-made curds
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Graph.3 Microbiological Profile of Commercial unbranded curd Samples

Commercial Unbranded curds
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Homemade samples, particularly Sample-4 (S) and
Sample-2 (M), also showed a high LAB count,
reinforcing findings [5], who reported that traditional
methods of curd preparation often foster a rich diversity
of beneficial microbes due to minimal heat treatment and
absence of preservatives.

The yeast and mold count remained low across most
samples, particularly in branded curds, indicating good
hygienic practices and controlled conditions during
processing. However, some homemade samples showed

127

signs of fungal growth, which aligns with the findings of
[6], who reported that improper storage and
environmental exposure can contribute to fungal
contamination in dairy products. It is significant to note
that not all fungal growth is harmful. Certain fungi, such
as specific yeasts, can offer health benefits. For example,
Saccharomyces boulardii, a probiotic yeast, has
demonstrated positive effects on gut health, including
the prevention of diarrhea and modulation of the gut
microbiota. [7] Therefore, the presence of yeasts in
homemade curd may enhance its probiotic potential.
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Interestingly, the absence of coliform bacteria on MAC
agar in branded curds supports the study by [7],
suggesting effective pasteurization and hygiene
measures in industrial-scale production.

Regarding probiotic characterization, all isolates
exhibited tolerance to acidic pH (pH 3) and bile salt
resistance (0.3%), which are essential traits for
probiotics to survive and colonize the human
gastrointestinal tract. This supports studies by [10, 11],
both of which describe acid and bile tolerance as
standard screening parameters for probiotic efficacy.

The presence of Gram-positive, rod-shaped bacteria
identified through Gram staining is consistent with the
morphology of lactic acid bacteria, as documented in
several studies including [4, 5]. These bacteria are
widely acknowledged for their roles in gut health,
fermentation, and preservation

In conclusion, the present study findings suggest that
homemade curds offer promising probiotic potential and
could serve as a more natural and healthful alternative to
commercial curds. However, in home settings a
standardise procedure and storage is difficult to achieve
so we get wider diversity in flora. The study highlights
the importance of microbial profiling in understanding
the health implications and promoting the consumption
of curd as a functional food.

The results of this preliminary study warrant the need to
do more in-depth study of curds prepared in traditional
way. Considering the diversity in microbial profile in
homemade curds it will be worthwhile to do further
metabolite analysis to identify the compounds the
microbes produce such as organic acids, bacteriocins,
vitamins and bioactive peptides that have potential to
promote health.

Besides the scientific scope, the results of the present
study give a public health message that is to sustain the
age-old, time-tested method of preparation of curds in
view of the beneficial effects it confers to humans.
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