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A total of 62 strains of lactic acid bacteria (LAB) were isolated from 18 curd samples (i.e.
household curd) collected from seven agro-climatic zones of Tamilnadu. MRS and M17
agar and broth medium were used in this study for isolating individual colonies and
propagation in broth culture. The 62 isolated strains were identified on the basis of their
morphological, cultural and biochemical characteristics. Horrel-Elliker test was used to
identify the isolates having better starter activity and accordingly isolate numbers DS 6, 9,
12, 18 and 39 which produced maximum acidity 0.261 + 0.002, 0.262 + 0.002, 0.255 +
0.001, 0.263 + 0.001 and 0.255 + 0.001of lactic acid respectively. All isolates were
homofermentative and 24 isolates were identified as Lactobacillus, 12 isolates as
Streptococcus, 19 isolates as Leuconostoc and 7 isolates as Enterococcus species at genus

Introduction

Curd is one of the Indian traditional
fermented dairy products which is used as a
main food sources in daily life. The curd
contains viable lactic acid bacteria (LAB)
which includes probiotic bacteria and their
metabolic by-products that possess certain
antioxidant,  immune  modulator  and
antimicrobial activities.

Microorganisms play an important role in
food industry. LAB is an important acid
group of acid producing bacteria in food
industry which are used as starter cultures for
preparation of dairy products. The
preservative effect of lactic acid bacteria
during the manufacture and storage of dairy
products is due to acidic conditions caused by
conversion of carbohydrates to organic acids
(lactic acid and acetic acids) in the food
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during their development (Kumar and Kumar,
2014).

Lactic acid bacteria are a group of gram
positive,  non-sporulating,  aerobic  or
facultative anaerobic, cocci or rods that
produce lactic acid as one of the major
fermentation products for carbohydrates
metabolism.  These naturally occurring
bacteria are non-pathogenic to human and
animals and are considered as Generally
Recognized as Safe (GRAS) organisms
(Chowdhury and Saiful, 2016).

Lactic acid bacteria are grouped into
categories of homofermenter or
heterofermenter based on the final product of
fermentation. Homoferm enter produces lactic
acid as the main product of glucose
fermentation, while heterofermenter produces
lactic acid, carbon dioxide, acetic acid and
ethanol from glucose fermentation. LAB is
recognized for its ability to ferment and thus
improve food safety, improve organoleptic
characteristics, enrich nutrients and increase
health  benefits (Wassie and Wassie,
2016).The objective of this study was to
isolate, identify and characterize field isolates
of lactic acid bacteria from the home-made
curd sample.

Materials and Methods
Collection of samples

A total of eighteen curd samples i.e.
household curd were collected from seven
Agro climatic Zones of Tamil Nadu. The
collection of curd samples was done in sterile,
autoclavable sample bottles. After collection,
the samples were transported to the laboratory
in an ice box and stored at 4°C for further use.

Isolation of Lactic Acid Bacteria (LAB)

Curd samples collected from different places
were subjected up to 107 serial dilution,

plated on sterile De Man, Rogosa and Sharpe
(MRS agar) / M17 agar petri plates and kept
at 37°C for 24 hours. After incubation, 150
colonies were picked randomly and
inoculated in  MRS/M17  Dbroth  for
identification. The inoculated samples were
kept at 37°C for 24 hours and they were
stored at 4°C for further study after proper
growth.

Identification of Lactic acid bacteria using
the conventional method

MRS /M17 broth were used for overnight
cultures of each isolate for the identification
of lactic acid bacteria. A loop full of each
isolate was inoculated into 10ml of 3%
sterilized reconstituted milk and those
coagulating the milk sample were taken for
further studies. A total 62 isolates were
selected from 150 isolates and examined for
identification of Lactic acid bacteria.

All bacterial isolates were initially tested for
cell morphology, motility, gram reaction,
catalase production, growth at different
temperature (10°C,40° and 45°C), growth at
different NaCl concentration(2%,4.5% and
6.5%) and fermentation of carbohydrates(viz.)
galactose, glucose, lactose, maltose, mannitol,
sorbitol, sucrose, raffinose and Xxylose,
according to the methods described by
(Kebede., 2007).ldentification of LAB was
done based on morphology and biochemical
characteristic (Yadav et al.,1993).

Isolated Lactic acid bacteria were tested for
the activity of starter culture by Horrel
Elliker’s method.0.3ml of culture was
inoculated in 10 ml of 3 % sterilized
reconstituted milk and incubated at 37°C for 3
% hours. After incubation it was titrated
against 0.1N NaOH with phenolphthalein as
an indicator. The end point was the
appearance of pale pink colour.
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The isolated lactic acid bacteria were further
subjected to creatine test, 2.5 ml of culture,1-
2 mg of creatineand2.5 ml of sodium
hydroxide was taken in a test tube. The
mixture was shaken thoroughly and allowed
to stand for 10 minutes. The formation of pink
colour was observed as the positive reaction.

All LAB strains were characterized and
identified to the genus level according to
Bergey’s  Manual of  Determinative
Bacteriology (Yadav et al., 1993).All 62
isolates were stored in 15% glycerol
containing MRS broth and held at -20°C for
further study.

Results and Discussion

A total of 150 isolates were collected from 18
home-made curd samples that was taken from
seven agro-climatic zones of Tamilnadu, of
which 62 isolates were properly coagulated
by milk samples and they were taken for
further studies.

In this study spread plate method was used.
Different species of LAB colonies are shown
in Figure 1 and 2.The results of microscopic
examination are shown in the Figure 3 and 4
and the cultural, morphology and biochemical
characteristics of LAB are presented in Table
1

Fig.1 LAB colonies in MRS agar

Fig.2 LAB colonies in M17 agar
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Table.1 Microscopical, Cultural and biochemical Characteristics of LAB

Morphology Identi
fied
D S’ 1'7$9$ Rod Lacto
22,2432, bacill
3742, us
47-54,56,
57,62
DS.8,10, Cocci Strept
11, ococe
13-15,18, us
21,36,58,59
61
DS,12,16,1 Cocci Enter
7, ococe
20,30,39,55 us
DS, 19, 23 Cocci Leuco
nosto

25-29,
S
34.35,38,40

DS-Dairy starter culture, + denotes positive reaction, - denotes negative reaction, + denotes variable
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Table.2 LAB fermentation of Carbohydrate

Isolate no.

Raffinose Identifie
d as
+ Lacrobaci
Hus
DS,8. 10,11, - Streproco
13-15.18, Cous
21.36,58,
59.61
DS, 12,16, -+ Enreroco
17, cous
20.,30.39.55
DS, 19,23 +* Leuconos
25-29, foc

SHNS S5

34,35,38,
40,41,
43-46, 60

DS-Dairy starter culture, + denotes positive reaction, - denotes negative reaction, = denotes variable
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Fig.3 Rod Shaped LAB at 100X magnification
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A total of 62 isolates were selected from 150
isolates, among them 38 are Lactococci and
24 are Lactobacilli. The results were in close
agreement with Wassie & Wassie(2016) and
Chowdhury & Islam(2016) who reported that
62isolates shows negative reaction for
catalase and motility test. Rod shaped bacteria
of Lactobacilli have been able to grow at
4.5% NaCl and some of the isolates have not
grownat 2 and 6.5% NaCl. All Lactococci
isolates were able to grow at a concentration
of 2%, 4.5% and 6.5% NaCl. All Lactococci
isolates were capable of growing at 10°C,
40°C and 45°C temperature whereas all
Lactobacilli isolates were capable of growing

at 40°C and 45°C and some of the isolates
were unable to grow at 10°C.

The results of the fermentation of
carbohydrates are shown in Table 2. Isolates
which ferment galactose, glucose, lactose,
sorbitol, sucrose, raffinose were identified as
Lactobacillus but were not able to ferment
sugars like mannitol, sorbitol and xylose.
Streptococcus were characterised by the
positive fermentation galactose, glucose,
lactose, sucrose but failed to ferment raffinose
and some of the isolates showed varied
reaction with sorbitoland xylose.
Enterococcus had varied reaction to ferment
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the sugars like maltose, mannitol, sucrose and
xylose but failed to ferment sorbitol.
Leuconostoc had the ability to ferment all
sugars and varied reaction taken for
carbohydrate fermentation test and
morphological characters. The results of these
studies were comparable with that of the
findings of Yadav et al., (1993) with regard to

characteristics of Lactobacillus,
Streptococcus, Enterococcus and
Leuconostoc.

All the sixty two isolates were subjected to
starter activity test by Horrel-Elliker method.
Isolates No. DS 6, 9, 12, 18 and 39 were
found to be highest producers of acid as per
the protocol with the mean acid production
after 3.5 hours of incubation being
0.261+0.002, 0.262+0.002, 0.255+0.001,
0.263£0.001 and 0.255+0.001 of lactic acid
respectively. All the 62 isolates were
subjected to creatine test. Some of the isolates
have developed pink colour within in few
minutes that shows large amount of acetyl
methyl carbinol and diacetyl present in the
culture where as some of the isolates took up
to ten minutes to developed pink colour which
indicates very small amount of acetyl methyl
carbinol and diacetyl present in the culture.

Out of 18 curd samples, a total of 62 LAB
isolates were selected from 150 isolates,
among them 24 isolates Lactobacillus, 12
isolates Streptococcus, 19 isolates
Leuconostoc, 7Enterococcus species were
found at genus level. Further research will be
done on the molecular characterisation of
isolates and their utilisation in fermented
dairy products.
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