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Introduction

Yoghurt is one of the most popular fermented dairy products, 
which provides digested lactose, and viable bacterial strains of 
Streptococcus thermophilus and Lactobacillus bulgaricus [1]. It is 
prepared indigenously in different regions of world. Out of them, 
dahi or curd is one of the famous fermented products from South 
Asia. Traditionally, it is prepared from boiled milk, fermented by 
natural microflora [2]. In context of Nepal itself, varieties of dahi 
are prepared. However, juju dhau is the most loved dahi, which is 
traditionally made in Bhaktapur and Kathmandu Valley of Nepal. 
Because of its unique texture, taste and flavor than other types of 
dahi, it is mostly preferred [3].

Literally, juju dhau means “king of yoghurt” in Newari 
language. It has been considered as a delicacy since the Malla era. 
Traditionally, juju dhau is prepared in earthen clay pots or kataaros 
by using juju dhau from previous batch as inoculum followed 
by insulation of these pots with rice husks in a non-ventilated  

 
room [4]. It is basically a sweetened custard-like yoghurt and an 
inevitable component in all feasts and celebration. It is prepared 
by using buffalo milk, resulting in richer taste and texture [5]. 
These pots have porous surface which absorbs the moisture from 
product especially when dahi tends to expel some whey. This 
provides a “muddy” flavor and thicker as well as creamy texture 
[6].

Microbiologically, yoghurt is a symbiotic culture of 
Streptococcus thermophilus and Lactobacillus delbrueckii subsp. 
bulgaricus [7]. In a study conducted in indigenous dahi from Nepal 
Himalayas, Lactobacillus fermentum, Lactobacillus delbrueckii 
subsp. bulgaricus, Streptococcus thermophilus, Lactococcus lactis 
subspecies cremoris, Lactococcus lactis subsp. lactis biovar 
diacetylactis and Leuconostoc mesenteroids subsp. mesenteroids. S. 
thermophilus were found as the dominant lactic acid bacteria [2]. 
Proper microbial characterization of fermented products leads 
to better understanding and management of food fermentation 
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process. It also aids in improving the quality of fermented food 
product. There are several methods for isolation and identification 
of the microorganisms involved in food fermentation [8]. 
Moreover, scientific study of indigenous fermented food helps 
to authenticate its origin, preserve its culture and also improve 
as well as standardize its technology. This also assists in 
commercializing the product on global range [9].

Proper scientific documentation of indigenous fermented 
foods and the technology used in their preparation is lacking. 
This is important not only to preserve them but also to enhance 
their production and consumption on a larger scale. In relation to 
Nepal, many indigenous products are yet to be investigated due to 
which they are on the verge of losing their originality and identity. 
Many reports and articles have been published on the microbial 
characterization and identification of various Nepali fermented 
foods. However, the documentation of one of the most popular 
dairy products of Nepal; juju dhau is still overshadowed. On that 
account, this study is aimed at scientific documentation of juju 
dhau; isolation, identification and characterization of lactic acid 
bacteria found in “juju dhau” from Bhaktapur, Nepal.

Materials and Methods

Sample Collection

A total of 15 juju dhau samples were bought during the 
morning from various places of Bhaktapur, Nepal and pooled 
together by assembling 10 g of each samples to entirely yield 150 
g of final sample. These samples were stored in a sterile plastic 
container and stored under ice pack system and transported to 
the laboratory of Pokhara, Nepal via airplane within 5 h of sample 
collection where it was immediately refrigerated for further use.

Microbiological Media and Chemical Reagent Collection

Lactobacilli was isolated on De Man, Rogosa and Sharpe 
(MRS) agar media which was purchased from Hi Media, Mumbai, 
India and imported to Raxual, Nepal by Flipkart, India and finally 
transported to Pokhara via truck. In order to improve specificity 
of Lactobacilli, 0.25% of L-cysteine was supplemented to isolate 
Bifidobacterium which was also purchased from HiMedia, Mumbai, 
India. Similarly, Vancomycin (20mg/L) was added to specifically 
isolate Leuconostoc only, which was bought from local pharmacy 
in Pokhara. Similarly, M17 agar was also procured from Hi 
Media, Mumbai, India and imported to Raxual, Nepal by Flipkart, 
India and finally transported to Pokhara via truck for isolating 
Streptococcus thermophilus. Finally, in order to isolate Lactocooci, 
differentiating agar media was composed in the laboratory itself 
wherein the chemicals and reagents required were obtained from 
Science House P. Ltd., Pokhara, Nepal and Kiran Scientific House, 
Pokhara, Nepal.

Isolation of Microbes

Initially, juju dhau samples (25 g) were taken from the 
pooled sample which was then homogenized (using an electric 
stationary blender consisting of blender jar with rotating metal 

blades) with 90 mL of 0.1 % (w/v) sterile peptone water to make 
the initial suspension and serial decimal dilution techniques 
were performed using either sterile distilled water for bacterial 
isolation.  Finally, aliquot (0.1 mL) from various dilutions was 
spread plated on various agar plates to isolate the microbe. 
Firstly, lactobacilli was isolated on MRS agar plate after complete 
incubation in anaerobic chamber (using gas pack chamber) at 
37 ᵒC for 24-48 h. Leuconostoc was isolated on MRS-vancomycin 
(Vancomycin 20 mg/L) after incubating for 24 h at 30 ᵒC [2]. 
Similarly, after anaerobically incubating the MRS agar containing 
0.25% L-cysteine at 37 ᵒC for 48 h Bifidobacterium was isolated 
[10, 11]. In order to isolate Streptococcus thermophilus, aliquot 
of 0.1mL was spread plated on M17 agar plate which was then 
incubated at 42 ᵒC for 48 h. In regards to lactococci, Streptocoocus 
lactis differential agar plate (SL) was incubated anaerobically 
for 48 h to differentiate citrate utilizing and non-utilizing 
Lactococci. While Differential agar medium (D) plate was used 
for differentiating Streptococcus lactis and Streptococcus cremoris 
based on their ability to hydrolase arginine, which was incubated 
at 32 ᵒC for 48 h [12]. 

Colonies were randomly selected from the agar plates but 
if the plate contained less than 4 colonies, all the colonies were 
isolated. The isolated colonies were streaked and sub-cultured on 
the fresh agar plates followed by microbial examination to obtain 
pure culture.

 Identification of isolated colonies

All the preserved isolated colonies were initially characterized 
on the basis of their morphological characteristics. Afterwards, 
biochemical tests were performed to identify them. Gram staining, 
catalase-oxidase test and motility test were performed as primary 
basis of biochemical characterization. Moreover, heat resistance at 
60 o C for 30 mins (Sherman test) was also performed [2]. Arginine 
hydrolysis test was performed by inoculating loopful of bacterial 
culture in arginine broth with few drops of Nesseler reagent. A 
brown coloration of the medium indicated positive result [13]. 
With regards to citrate utilization test, Simmon’s citrate agar 
slant was used. A small amount of bacterial colony was pricked 
on the center and streaked on the slant which was then incubated 
aerobically at 35-27 ᵒC for 4 to 5 days. Finally, blue coloration 
of the slant was designated as positive response [14]. Moreover, 
color of the bacterial colonies observed on SL and D agars was 
employed to interpret arginine hydrolysis and citrate utilization 
as well as distinguish bacteria [12,15].

Sugar fermentation test

In order to study the sugar fermentation characteristics 
of isolated microbes, membrane (0.45 μm) filtered 1% (w/v) 
solutions of different sugars (glucose, fructose, lactose, galactose, 
sucrose, maltose, and mannitol) were prepared. Nutrient broth 
(0.8%) with 1mL of phenol red indicator was prepared and 
transferred equally in various test tubes with Durham tube. The 
test tubes were then autoclaved at 121 ᵒC for 30 mins to sterilize 
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them properly. Subsequently, 100 μL of different sugar solution 
was mixed to the sterilized broth. Finally, freshly cultured colonies 
were inoculated into the broth enriched with the mentioned 
sugar solutions and incubated at 37 ᵒC for 48 h. A color change 
of broth from red to yellow in the test tubes indicated positive 
result for sugar fermentation while gas production was noted in 
the Durham tube [16].

Characterization of Identified Microbes

Physiological tests were used to characterize the identified 
bacteria. Growth at different temperature (10 ᵒC, 30 ᵒC and 45 
ᵒC) for 5 days, growth at different pH (2, 4 and 7) and growth in 
the presence of 4% and 6.5% (w/v) NaCl was used to determine 
whether the isolated microbe can resist high temperature, acidic 
and halophilic conditions respectively and to detect their optimal 
growth condition [17]. Growth was evaluated by sub culturing 1 
mL of actively growing bacterial culture to10 mL of the respective 
broth for testing growth at different temperatures or to the broth 
whose pH was adjusted to 2 and 4 by using 1 M Hydrochloric 
acid (HCL) or to the broth supplemented with 4.0% and 6.50% 
(w/v) NaCl followed by incubation as required. Growth index was 
interpreted by comparing the change in optical density (OD) of 
the test sample by using spectrophotometer (Sky Technology, 

India) at 620nm with that of control sample. Control sample was 
prepared by using the ideal media composition and was subjected 
to optimum conditions (30 0C temperature, pH 7 and 0% NaCl) 
[18,19].

Results and Discussion

Isolation and Identification of Lactobacilli

Out of numerous Lactobacilli obtained from the pooled juju 
dhau sample, only three types were isolated. They were designated 
as type A, type B and type C. The isolated Lactobacilli were further 
subjected to various morphological and biochemical tests for 
identification purpose (Table 1). Morphological observation 
of Lactobacilli on MRS plate is shown in Figure 1 while their 
microscopic observation is shown in Figure 2. The presence of 
different species of Lactobacilli in the samples may be attributed to 
the diversity of microbial community in the specific environment 
as well as the manufacturing processes for indigenous dahi [2]. 
Moreover, varieties of Lactobacilli are found in dahi produced at 
different altitudes. Greater varieties is found in dahi from Lalitpur 
and Bhaktapur district than from Gorkha district [6].

Figure 1: Lactobacilli on MRS plate.

Figure 2: Microscopic observation of Lactobacilli.
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Table 1: Morphological and biochemical characterization of Lactobacilli isolated from the pooled juju dhau sample.

S No. Test
Lactobacilli isolates

Type A Type B Type C

1 Colony morphology White colored, round shaped, of creamy texture and small sized with entire margin

2 Gram staining Gram positive and elongated rod shaped

3 Catalase - - -

4 Oxidase - - -

5 Motility - - -

6 Citrate utilization - + -

7 Heat resistance at 600C for 30 mins (Sher-
man test) + + +

8 Arginine hydrolysis - - -

9 CO2 production from glucose - - +

10

Sugar fermentation

Glucose + + +

Lactose + + +

Galactose + + +

Fructose + + +

Sucrose + + +

Maltose + + +

Mannitol + + -

Characterization of Lactobacilli

Growth at different temperature: Based on the results 
observed, it was found that all the isolated Lactobacilli showed 
best growth at 30 ᵒC. However, they were also able to grow at 45 
ᵒC but not at 10 ᵒC (Figure 3). Lactobacilli are mostly found to be 

resistant to higher temperature (45 ᵒC) but could not grow well at 
lower temperature (10 o C) [7]. Furthermore, their optimum growth 
temperature was recorded as 37-45 ᵒC during characterization of 
LAB from locally and commercially produced milk and yoghurts of 
Bangladesh, which also suggested that Lactobacilli strain cannot 
tolerate low temperatures (4-10 ᵒC) [20].

Figure 3: Growth at different temperatures of Lactobacilli isolated from the pooled juju dhau sample.
Results are expressed as mean ±SD and error bar represents standard deviation. Also, the similar subscript denotes that they are 
significantly similar while the different subscript represents significant different between
them.

Growth at different pH: According to our results, it was 
found that all the isolated Lactobacilli showed best growth at pH 

7. However, they were able to grow at pH 4 as well but only type 
C was found to be resistant to acidic pH 2 (Figure 4). In a study 
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carried out in commercial probiotic culture, it was found that 
isolated Lactobacilli did not survive at the pH 2 for an incubation 
period of 2 hours while it survived well at pH 3 [18]. However, in 
a previous study, it was presumed that Lactobacilli can survive the 

extreme acidic condition of pH 2.5 also [17]. Although Lactobacilli 
are acidophilic, the high concentration of free acids (H+) may 
cause growth inhibition [18].

Figure 4: Growth at different pH of Lactobacilli isolated from the pooled juju dhau sample.
Results are expressed as mean ±SD and error bar represents standard deviation. Also, the similar subscript
denotes that they are significantly similar while the different subscript represents significant different between
them.

Growth at different NaCl concentration: In proportion to 
our results, it was found that all the isolated Lactobacilli were 
able to tolerate high osmotic concentration of NaCl. However, they 
demonstrated maximum growth at 0% NaCl (Figure 5). Similar 
results were recorded in a previous research which implied that 
Lactobacilli were able to survive extreme NaCl concentration (1-

9% w/v) [17]. Furthermore, in a study carried out in Bangladesh, 
almost all the isolated species of Lactobacilli were able to survive 
well in the presence of NaCl concentration of up to 6% (w/v). 
However, only few of them were able to tolerate up to 7% (w/v) of 
NaCl concentration [20].

Figure 5: Growth at different NaCl concentration of Lactobacilli isolated from the pooled juju dhau sample.
Results are expressed as mean ±SD and error bar represents standard deviation. Also, the similar subscript
denotes that they are significantly similar while the different subscript represents significant different between
them.
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Isolation and identification of Leuconostoc

Two types of Leuconostoc were isolated from the pooled 
juju dhau sample. These types were designated as type A and 
type B. The isolated Leuconostoc were further subjected to 
various morphological and biochemical tests for identification 
purpose (Table 2). Morphological observation of Leuconostoc on 
MRS-vancomycin plate is shown in Figure 6 and its microscopic 
observation is shown in Figure 7. Earlier similar observations 

were made in Kenya where Leuconostoc was identified as one of 
the dominant lactic acid bacteria in the product [21]. They were 
also isolated from indigenous dahi of Nepal Himalayas. It also 
suggested their lower number in the indigenous dahi may be due 
to their complex nutritional requirements and lower adaption 
capacity in milk [2]. Likewise, about 13 species of Leuconostoc 
were isolated in Bangladesh with similar properties as mentioned 
in our findings [22]. This signifies that Leuconostoc sp. is generally 
present in indigenous fermented milk product of all regions.

Table 2: Morphological and biochemical characterization of isolated Leuconostoc isolated from the pooled juju dhau sample.

S No. Test
Leuconostoc isolates

Type A Type B

1 Colony morphology White colored, round shaped, of creamy texture and slightly bigger in size with entire margin

2 Gram staining Gram positive and oval shaped

3 Catalase - -

4 Oxidase - -

5 Motility - -

6 Citrate utilization + -

7 Heat resistance at 600C for 
30 mins (Sherman test) - -

8 Arginine hydrolysis - -

9 CO2 production from glucose + +

10

Sugar fermentation

Glucose + +

Lactose + +

Galactose + +

Fructose - +

Sucrose + +

Maltose - +

Mannitol - -

Figure 6: Leuconostoc on MRS-vancomycin plate.
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Figure 7: Microscopic observation of Leuconostoc.

Characterization of Leuconostoc

Growth at different temperatures: From the observations, 
it was found that all the isolated Leuconostoc showed best growth 
at 30 ᵒC. However, they were able to grow at 10 ᵒC as well but not 
at 45 ᵒC (Figure 8). Hence, they were not found to be resistant 
to higher temperature. In a study carried out in Bangladesh, 

Leuconostoc isolated from dahi were able to grow well at 10 ᵒC 
but not at 45 ᵒC [22]. However, some strains of Leuconostoc are 
able to survive even at higher temperature. They demonstrated 
thermoduric characteristics [23]. Moreover, the heat tolerance of 
Leuconostoc can be improved by prior exposure to temperatures 
between 30-45ᵒC which led to improved viability (63-55%) upon 
heat shock at 60 ᵒC for 3 minutes [24].

Figure 8: Growth at different temperatures of Leuconostoc isolated from the pooled juju dhau sample.
Results are expressed as mean ±SD and error bar represents standard deviation. Also, the similar subscript
denotes that they are significantly similar while the different subscript represents significant different between
them.

Growth at different pH: As stated by our observations, it 
was found that all the isolated Leuconostoc showed best growth 
at pH 7. However, they were able to grow at pH 4 as well but not 
at pH 2 (Figure 9). Leuconostoc isolated from dahi were found to 

be very sensitive to acidic pH [2]. Moreover, the low resistance to 
acidic conditions of this organism tested may be related to the low 
acidification ability of this genus [23].
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Figure 9: Growth at different pH of Leuconostoc isolated from the pooled juju dhau sample.
Results are expressed as mean ±SD and error bar represents standard deviation. Also, the similar subscript
denotes that they are significantly similar while the different subscript represents significant different between
them.

Growth at different NaCl concentration: Based on the 
results observed, it was found that all the isolated Leuconostoc 
were halophilic. However, all the isolates demonstrated maximum 
growth at 0% NaCl as well as reduced growth at higher NaCl 
concentration (Figure 10). In a study carried out in Brazilian 
buffalo mozzarella cheese and kimchi, Leuconostoc were found to 

be tolerant to high NaCl concentration. However, results suggested 
that the growth of the strains isolated from mozzarella cheese 
showed decreased growth at higher NaCl concentration than 
from Kimchi. This may be due to the original source of isolated 
organism being salty in nature [25,26].

Figure 10: Growth at different NaCl concentration of Leuconostoc isolated from the pooled juju dhau sample.
Results are expressed as mean ±SD and error bar represents standard deviation. Also, the similar subscript
denotes that they are significantly similar while the different subscript represents significant different between
them.

Isolation and identification of Bifidobacterium

Two types of Bifidobacterium were isolated from the pooled 
juju dhau sample which were designated as type A and type B. 
The isolated Bifidobacterium were further subjected to various 
morphological and biochemical tests for identification purpose 
(Table 3). Morphological observation of Bifidobacterium on 

MRS-cysteine plate is shown in Figure 11 and its microscopic 
observation is shown in Figure 12.

Similar characteristics of Bifidobaterium were reported in study 
carried out in human colostrum and various fermented milk 
products [27, 10]. Moreover, similar carbohydrate metabolism of 
isolated strains was also recorded [11].
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Figure 11: Bifidobacterium on MRS-cysteine.

Table 3: Morphological and biochemical characterization of Bifidobacterium isolated from the pooled juju dhau sample.

S No. Tests
Bifidobacterium isolates

Type A Type B

1 Colony morphology White colored, round shaped, of creamy texture with entire margin

2 Gram staining Gram positive, Y and U shaped with branches

3 Catalase - -

4 Oxidase - -

5 Motility - -

6 Citrate utilization - -

7 Heat resistance at 600C for
30 mins (Sherman test) + +

8 Arginine hydrolysis - -

9 CO2 production from glucose - -

10

Sugar fermentation

Glucose + +

Lactose + +

Galactose + +

Fructose + +

Sucrose + -

Maltose + +

Mannitol + -

Characterization of Bifidobacterium

Growth at different temperatures: From the results, it was 
found that all the isolated Bifidobacterium were able to grow at 
various temperatures. However, only strain B was not able to grow 
at 10 ᵒC. Both the types showed best growth at 30 ᵒC (Figure 13). 
The strains of Bifidobacterium isolated from human colostrum 
were able to grow at 10 to 42 ᵒC [27]. Moreover, the optimum 
growth temperature for human bifidobacterial strains is about 
36-38 ᵒC and that of animal origin is slightly higher. Also, only few 

species of Bifidobacterium are able to grow at low temperature. 
Report also suggested that Bifidobacterium can invoke advanced 
molecular mechanism to cope up with heat stress [28].

Growth at different pH: Based on our results, it was found 
that all the isolated Bifidobacterium showed best growth at pH 7. 
However, they were also able to grow at both pH 4 and 2 as well 
(Figure 14). This signifies that the isolated Bifidobacterium were 
resistant to acidic pH. The improved viability of Bifidobacterium 
in adverse acidic condition may be explained due to the provision 
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of fermentable substrate in the medium thereby improving the 
organism ability to resist the detrimental effects of acidic pH [29]. 
Bifidobacterium have been shown to possess a wide molecular 
machinery allowing the degradation of a wide variety of non-

digestible sugars which in turn supports the survival of this 
bacterial group in presence of different stress condition [30]. 
Moreover, it also suggested that acid tolerance response (ATR) 
enhances the bacterial survivability to more pH stress [11].

 

Figure 12: Microcopic obseravtion of Bifidobacterium.

Figure 13: Growth at different temperatures of Bifidobacterium isolated from the pooled juju dhau sample.
Results are expressed as mean ±SD and error bar represents standard deviation. Also, the similar subscript
denotes that they are significantly similar while the different subscript represents significant different between
them.

 

Figure 14: Growth at different pH of Bifidobacterium isolated from the pooled juju dhau sample.
Results are expressed as mean ±SD and error bar represents standard deviation. Also, the similar subscript
denotes that they are significantly similar while the different subscript represents significant different between
them.
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Growth at different NaCl concentration: According to the 
results, it was found that all the isolated Bifidobacterium were 
able to tolerate high NaCl concentration. However, both of them 
demonstrated maximum growth at 0% NaCl (Figure 15). The 

isolated strains of Bifidobacterium from human colostrum were 
found to survive up to 6.50% (w/v) NaCl concentration [27]. 
However, only few research was done on the NaCl salt tolerance 
of Bifidobaterium.

Figure 15: Growth at different NaCl concentration of Bifidobacterium isolated from the pooled juju dhau sample.
Results are expressed as mean ±SD and error bar represents standard deviation. Also, the similar subscript
denotes that they are significantly similar while the different subscript represents significant different between
them.

Isolation, identification and characterization of 
Streptococcus thermophilus

Only one type of Streptococcus thermophilus was isolated from 
the pooled juju dhau sample. The isolate was further subjected 
to various morphological, biochemical and physiological tests 
for identification purpose. From gram staining and microscopic 
observation, they were gram positive, cocci in pairs or forming 
chains (Figure 16). It showed negative result for catalase-oxidase, 
motility and citrate utilization test. It neither hydrolyzed arginine 
nor produce CO2 gas from glucose. In terms of sugar fermentation, 

it showed positive result for glucose, lactose, fructose and 
sucrose but negative result for the rest. Furthermore, the isolated 
Streptococcus thermophilus was not able to grow at 10 ᵒC, but it 
grew well at 30 ᵒC and demonstrated maximum growth at 45 ᵒC. 
Also, it was found to be resistant to heat at 60 ᵒC for 30 minutes 
(Sherman test). It was not able to grow at 4% and 6.5% NaCl. 
Finally, the isolated strain demonstrated maximum growth at 
pH 7 followed by at pH 4 and at pH 2. Similar characteristics of 
Streptococcus thermophilus was recorded in earlier studies too [2, 
7, 31].

Figure 16: Microscopic observation of Streptococcus thermophiles.
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Isolation and identification of Lactococci

Three types of Lactococci were isolated from the pooled juju 
dhau sample. These types were designated as type A, type B and 
type C. The isolated Lactococci were further subjected to various 
morphological and biochemical tests for identification purpose 

(Table 4). Microscopic observation of Lactoccoci is shown in Figure 
17. Various strains of Lactococci of similar properties were also 
isolated from various milk products [2,32]. Moreover, lactococci 
are also used for the preparation of yoghurt where multi-strains 
starter culture is used to produce the desired acidity [33].

Table 4: Morphological and biochemical characterization of Lactococci isolated from the pooled juju dhau sample.

S No. Test
Lactococci isolates

Type A Type B Type C

1 Colony morphology Prussian blue colored colonies 
in SL differentiating agar plates

Yellow colonies sur-
rounded by yellow zones 

on purple media

White colonies with no 
surrounding zones

2 Gram staining Gram positive, cocci in short chains

3 Catalase - - -

4 Oxidase - - -

5 Motility - - -

6 Citrate utilization + - -

7 Heat resistance at 600C for 30 mins (Sherman 
test) - - -

8 Arginine hydrolysis + - +

9 CO2 production from glucose - - +

10

Sugar fermentation

Glucose + + +

Lactose + + +

Galactose + - +

Fructose + - +

Sucrose + - +

Maltose - + +

Mannitol + - -

Figure 17: Microscopic observation of Lactococci.

Characterization of Lactococci

Growth at different temperatures: On the basis of our 
results, it was found that all the isolated Lactococci showed best 
growth at 30 ᵒC. However, they were able to grow at 10 ᵒC as well 
but not at 45 ᵒC (Figure 18). In the study carried out in indigenous 
dahi samples and traditionally produced cheese, the isolated 

Lactococci strains were able to grow at 10 ᵒC but not at 45 ᵒC. 
Thus, Lactococci are characterized as mesophilic bacteria [33,34].

Growth at different pH: Based on the results observed, it was 
found that all the isolated latcococci showed best growth at pH 7. 
However, they were also able to grow well at pH 4 but only type A 
was able to resist high acidic pH 2 (Figure 19). Lactococci are quite 
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sensitive to low pH [35]. Furthermore, growth rate of Lactococci 
decreases at lower pH due to decreased utilization of glucose as 

well as accumulation of organic acid in the cell resulting in the 
reduction of internal pH [36].

Figure 18: Growth at different temperatures of Lactococci isolated from the pooled juju dhau sample.
Results are expressed as mean ±SD and error bar represents standard deviation. Also, the similar subscript
denotes that they are significantly similar while the different subscript represents significant different between
them.

Figure 19: Growth at different pH of Lactococci isolated from the pooled juju dhau sample.
Results are expressed as mean ±SD and error bar represents standard deviation. Also, the similar subscript
denotes that they are significantly similar while the different subscript represents significant different between
them.

Figure 20: Growth at different NaCl concentration of Lactococci isolated from the pooled juju dhau sample
Results are expressed as mean ±SD and error bar represents standard deviation. Also, the similar subscript
denotes that they are significantly similar while the different subscript represents significant different between
them.
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Growth at different NaCl concentration: On the basis of 
results, it was found that all the isolated Lactococci showed 
optimum growth at 0% (w/v) NaCl. However, they were able to 
grow at 4% (w/v) NaCl but not at 6.50% (w/v) NaCl (Figure 20). 
In previous researches also, Lactococci strains were not able to 
survive adverse stress of NaCl [33-35].

Conclusion

Varieties of LAB were isolated and identified from juju dhau 
of Bhaktapur, Nepal. Based on morphological, biochemical and 
physiological characterization, three types of Lactobacilli, two 
types of Leuconostoc, two types of Bifidobacterium, one type of 
streptococci and three types of Lactococci were identified. The 
results from this study can serve as a useful resource for the 
development of starter culture for juju dhau thereby preserving 
as well as commercializing them.
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