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In this study, the sugar was replaced using different concentration of inulin (1, 2 and 3%
w/w) to assess the growth kinetics pattern of Streptococcus thermophilus (ST 144) and
Lactobacillus delbrueckii ssp. bulgaricus (LB 144) in the growth medium M-17 and MRS
as well as in cow milk medium. The growth rate was found significantly (P < 0.05) higher
in 3% inulin supplemented M-17 and MRS 0.21 ± 0.00 and 0.24 ± 0.00 respectively. In
cow milk medium growth rate was significantly (P < 0.05) higher and similar for both the
culture in 3% inulin supplemented medium. Generation time (in h) for ST 144 and LB 144
was also found significant (P < 0.05) in 3% inulin supplemented medium 1.28 ± 0.01 and
1.43 ± 0.02 respectively. Changes in pH (Δ pH) and acidity (Δ acidity) were also studied
for individual culture in cow milk medium. Viability was also highly significant (P < 0.05)
at day 7 in 3% inulin supplemented milk medium. This research showed that the addition
of inulin as a prebiotic in broth and cow milk medium stimulated the growth and viability
of NCDC yoghurt cultures which can be further used to incorporate in fermented milk
product yoghurt for increasing its biofunctional properties.

Introduction
The most common inulin is a fructan type
which is generally used in the food products
as a dietary component to add the prebiotic
effect. It is mainly extracted from the chicory
root. Addition of biopolymer prebiotic like
inulin stimulates the growth of bacteria by
acting as carbon source. This property leads
to addition of inulin like prebiotic to develop
synbiotic food products. The demands of
synbiotic products are very popular due to its
combined health effects of probiotic and
prebiotics (Holzapfel and Schillinger, 2002).
Among available prebiotics, inulin and fructooligosaccharides are most famous prebiotics
(Maukonen et al., 2008; Roy, 2005).

Addition of prebiotics in foods increases the
functional properties of that food, so that it is
considered as functional ingredients. The
established amounts of fibres to be add in any
food products are range from 3-6% (w/w) in
solid food products and in liquid type of foods
it is ranged from 1.5-3% (w/w) is mostly
preferred
(Anvisa,
2002).
Prebiotic
RaftilosesP95 at 1.5% (w/v) improved the
viability of combined probiotic organisms L.
acidophilus, L. casei, L. rhamnosus and
Bifidobacterium spp. during four week of
storage at 4 degree Celsius (Capela et al.,
2006). The benefits of prebiotics like fructooligosaccharides, inulin, oligofructose and
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galactosyllactose have been shown in powder
infant formula also (Perez-Conesa et al.,
2005). The low concentration of inulin
supplementation significantly improved the
viability and growth of L. casei and L.
acidophilus in yoghurt during storage
(Donkor et al., 2007). Oliveira et al., (2011)
reported that prebiotic inulin supplemented
fermented skim milk and cocktail by L.
rhamnosus, L. acidophilus, L. bulgaricus and
Bifidobacterium lactis, binary co-cultures
with S. thermophilus has helped in the shorten
of generation time. Yoghurt culture is a
combination of two bacterial cultures S.
thermophilus and Lactobacillus delbrueckii
ssp. bulgaricus. Application of yoghurt starter
cultures can be useful in the development of
functional
fermented
dairy
products.
Functional properties of fermented milk
product can be enhanced by addition of
healthy probiotic bacteria like lactobacilli and
bifidobacteria which are already claimed for
their number of health benefits like
antimicrobial activity against harmful and
pathogenic bacteria, protective action against
antibiotic associated diarrhoea, food allergy
and anti-cancer effects (Cummings et al.,
2001). The prebiotics or dietary fibres
promotes the growth of probiotic bacteria thus
improves their survivability. As per definition
of FAO/WHO, (2002), “Probiotics are those
microorganisms that when consumed in
adequate amounts, confer health benefits on
consumer (106-107 CFU g-1 or mL-1)”. On the
other side, prebiotics are defined by
Coussement (1996) and Gibson et al., (2000),
that “the prebiotics are non-digestible food
ingredient that beneficially affects the host by
selectively stimulating the growth and/or
activity of one or a limited number of bacteria
in the colon”. Miremadi and Shah (2012)
have been reported many health benefits of
inulin incorporated synbiotic foods in
gastrointestinal health and balance of good
bacteria in the gut and improvement of their
survivability.

Incorporation
of
prebiotics
like
oligosaccharides, dextran and inulin also
improves the textural properties. Dietary
fibers are very useful for techno-functional
properties like improvement of body and
texture of products, appearance, whey
syneresis, water holding capacity, pH,
viscosity and acceptability (Dello Staffolo et
al., 2004; Silva, 1996; Franck, 2000). The
effect of short chain length prebiotic inulin at
1.5 g /100 g was studied on fat free plain
yoghurt using S. thermophilus, L. bulgaricus
and L. casei starter cultures and it was noted
that viscosity was not affected by inulin but
low syneresis was observed and pH was also
significantly lowered than control. Flavour,
body and texture were found comparable
better in short chain length inulin
supplemented
yoghurt
(Aryanaa
and
McGrew, 2007).
Lactic acid bacteria especially yoghurt
bacteria are widely consumed worldwide. So,
to incorporation of prebiotic fibres in the
yoghurt like product can be quite useful for
yoghurt bacteria as well as health perspective.
Although the effect of prebiotic inulin with
lactobacilli was studied in general but
combination of inulin with cow milk and
yoghurt bacteria, their growth kinetics,
fermentation pattern, effect of prebiotic inulin
during storage conditions and survivability of
yoghurt bacteria are less studied. Therefore,
this project was taken to study the effect of
prebiotic inulin on the growth kinetics pattern
of yoghurt culture in cow milk for further
biofunctional product development.
Materials and Methods
Bacterial cultures
Mixed yoghurt culture NCDC 144 was
procured from National Collection of Dairy
Cultures (NCDC) Karnal, India. This mixed
culture was separated individually by
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streaking
method
i.e.
Streptococcus
thermophilus 144 (ST 144) and Lactobacillus
delbrueckii ssp. bulgaricus 144 (LB 144) and
activated in respective growth medium M-17
and De Mann Rogosa Sharpe (MRS) agar.
The strains were maintained in litmus milk for
short term storage and at −80 °C in 30%
glycerol for long term storage and initially
grown on MRS and M-17 agar plates at 37 °C
and 42 oC for 48 h respectively.
Materials and chemicals
Cow milk was obtained from model dairy
plant NDRI, Karnal and inulin was procured
from beneo-orafti Mumbai. DeMann Rogosa
Sharpe medium (MRS) and M-17 and other
media components were purchased from Himedia India, Mumbai.
Inoculums preparation
The inoculum was prepared by sub-culturing
twice before growth rate study in M-17 and
MRS medium but on the other side in skim
milk medium it was prepared in 30 mL of
autoclaved skim milk (10 g / 100 g of total
solids) by addition of overnight grown active
culture. Sub-culturing was done twice before
preparation of mother inoculum in the skim
milk. Each culture was individually used to
prepare inoculum by following the same
procedure. The bacterial count in this
inoculum was ranged from 6.5 to 7.1 log
CFU/mL.
Growth of yoghurt cultures in inulin
supplemented M-17 and MRS medium
NCDC yoghurt cultures were individually
grown in M-17 (Tryptone 5.0 g, Peptone 5.0
g, Yeast extract 2.5 g, Beef extract 5.0 g,
Sodium-β-glycerophosphate 19.0 g, Ascorbic
acid 0.5 g, Magnesium sulphate 0.25 g,
Distilled water 1000 mL) and MRS (Peptone
10.0 g, Beef extract 10.0 g, Yeast extract 5.0
g, di-potassium hydrogen phosphate 2.0 g,

Sodium acetate 5.0 g, Ammonium citrate 2.0
g, Magnesium sulphate 0.1 g, Manganese
sulphate 0.05 g, Tween 80 1.0 g, Distilled
water 1000 mL) medium by supplementation
of different concentration of inulin i.e. 1, 2
and 3% to check the growth rate pattern.
Inoculated with respective culture and
incubation was done at 42 oC and 37 oC for
ST 144 and LB 144 respectively. Then kinetic
parameters were studied for the growth rate
using formula given below in the kinetic
parameters section.
Standardization of milk
Fresh cow milk was taken and standardized
for fat and solid not fat (SNF) (3% and 1112%). Four different lot of cow milk was
supplemented with different concentration of
inulin (1%, 2% and 3%) and without inulin
(control). Then milk was subjected to batch
pasteurization process. After immediate
cooling in ice bath, the milk was distributed in
the 250 mL sterilized flask aseptically and
stored at 4 oC for 24 h before use.
Growth of yoghurt cultures in cow milk in
the presence of inulin
The sterilized milk samples supplemented
with 1%, 2% and 3% inulin were inoculated
individually with ST 144 and LB 144 at the
rate of 1% and incubated at 42 oC up to pH
4.5. At this point the fermentation process
was stopped and pH was measured and
acidification rate was evaluated along with
the run. Since the yoghurt preparation
generally takes 4 - 6 h, the samples were
analysed after six h of growth. This was
performed in triplicate.
Effect of inulin on growth of yoghurt
cultures
in
milk
at
refrigeration
temperature (4 oC)
All the milk samples fermented for six h were
also stored at refrigeration temperature at 4 oC
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for studying the effect of inulin on
survivability of yoghurt culture at low
temperature. The samples were analysed for
the viable cell count, acidity and pH during
storage of fermented milk for 7 days.

The kinetic growth rate was studied by taking
the viable cell counts on two different time
intervals such as 0 h and 6 h. The growth rate
and number of generation time was calculated
using the following formula:

Analysis for pH and acidity

Growth rate K = n / t (1)

The post acidification of fermented milk was
analyzed after 1st and 7th day of fermentation,
stored at 4 oC, by pH and acidity
determination. The acidity was evaluated
using 0.1 N NaOH solutions according to the
method No. 907.124 (AOAC, 1995), and
expressed as percentage lactic acid (LA) in
the fermented milk samples.

n = (Nt-No) / log2 t (2)
Where,
Nt = Log10 CFU/mL after 6 h
No = Log10 CFU/mL in 0 h
n = number of generation
K = Growth rate constant
t = time in h

Viable counts of yoghurt cultures
Bacterial counts were carried out after day 1
and day 7 of each triplicate samples. The
serial dilutions were prepared and viable
counts were taken by applying the pour plate
technique. Viable counts were represented as
mean values. ST 144 and LB 144 were
individually counted in M-17 at 42 oC / 48 h
and MRS at 37 oC / 48 h respectively (IDF,
2003).
Kinetic parameters
The kinetic growth rate and acidification were
studied by fermentation of cow milk with ST
144 and LB 144 individually. This was also
studied in M-17 and MRS medium to
determine the growth rate and generation
time. During the fermentation process
monitoring of acidification was carried out in
incubator by maintaining incubation time and
temperature for 42 oC and 6 h respectively.
When the fermentation process completed i.
e. pH reached at 4.5 - 4.6 then fermentation
was stopped by aseptically agitating the
product with a sterilized stainless steel rod.
After that all the samples were analysed for
the determination of kinetic parameters.

During the incubation period, the rate of
change in pH (Δ pH) and acidity (Δ acidity)
was also calculated.
Statistical analysis
All the experimental data such as growth
kinetics, pH, acidity and bacterial counts were
presented as mean values. Standard errors
were used for mean values for the variation. a,
b, c and the different letters were used to label
values with statistically significant (P < 0.05)
differences among the values. Software
Graphpad PRISM version 5.01 was used to
represent the graphical form of data and their
analysis.
Results and Discussion
Kinetic growth rates and generation times
The kinetics growth rate of the bacteria is
given in the Table 1, it has been found that the
growth rate pattern of ST 144 and LB 144 in
the M-17 and MRS medium respectively
along with cow milk medium. The growth
rate of ST 144 and LB 144 was significantly
(P < 0.05) higher 0.21 ± 0.00 and 0.24 ± 0.00
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in 3% of inulin supplemented M-17 medium
and MRS medium respectively. Again the
growth rate was checked in cow milk medium
supplemented with 1, 2 and 3% of inulin. The
growth rate for ST 144 and LB 144 was found
to be significant (P < 0.05) in 3% inulin
supplemented medium which was similar for
both of the cultures 0.23 ± 0.00. Similarly,
Donkor et al., (2007) and Shah, (2001) also
reported that inulin have the prebiotic effect
during fermentation. The growth rate was
significantly (P < 0.05) comparable with
control (without inulin and glucose) in M-17
and MRS growth medium i. e. 0.11 ± 0.00,
0.20 ± 0.00, 0.21 ± 0.00 and 0.21 ± 0.00 in
control, 1, 2 and 3% inulin supplemented M17 medium respectively and in case of MRS
medium it was found 0.12 ± 0.00, 0.22 ± 0.00,
0.23 ± 0.00 and 0.24 ± 0.00 in control, 1, 2
and 3% inulin supplemented MRS medium
respectively. Similarly, in the present study,
in cow milk medium the growth rate of ST
144 and LB 144 was significantly (P < 0.05)
higher in 3% inulin supplemented medium
0.23 ± 0.00. The growth rate results of
control, 1% and 2% inulin supplemented cow
medium for ST 144 was 0.21 ± 0.00, 0.21 ±
0.00 and 0.21 ± 0.00 respectively. On the
other side, LB 144 has shown growth rate
0.21 ± 0.00, 0.21 ± 0.00 and 0.22 ± 0.00
respectively. These values were significantly
(P < 0.05) lower than 3% inulin supplemented
medium. This growth rate was observed by
taking log count CFU/mL for individual
bacteria. From Table 1 it is clear that the
highest growth rate have been observed in 3%
of inulin supplemented media. Thus, 3% of
inulin supplementation could be the best
choice for incorporation in the preparation of
functional food like synbiotic yoghurt or other
functional foods. Oliveira et al., (2009) also
studied the effect of inulin using 4 g / 100 g
and found that the main kinetics parameters
like generation time, maximum acidification
rate
also
affected
by
the
inulin
supplementation. Similar study on the growth

rate was done by Sabo et al., (2015) to check
the prebiotic effect of inulin by adding in the
MRS medium and reported that prebiotic
inulin accelerated the growth of L. plantarum
ST16 Pa. The similar pattern of growth rates
were observed in this study also. Banerjee et
al., (2016) also reported that L. casei showed
the maximum growth rate at 20 g/L of lactose
and 0.32 g/L of inulin concentration.
Effects of prebiotic inulin on growth rate and
doubling time (Td) was also studied by Desai
et al., (2007) and found that addition of
prebiotic inulin improved the growth rate and
decreased the doubling time (ranged from 301
to 751 min) and also decreases the
fermentation time. In this study, the
generation time was also found significantly
(P < 0.05) higher in 3% inulin supplemented
M-17 medium (1.28 ± 0.01) and MRS
medium (1.43 ± 0.02). The maximum
generation time was found in cow milk
medium for ST 144 and LB were 1.36 ± 0.02
and 1.37 ± 0.00 respectively (Table 2).
Oliveira et al., (2011) reported that prebiotic
inulin supplemented skim milk fermented and
cocktail by L. rhamnosus, L. acidophilus, L.
bulgaricus and Bifidobacterium lactis, binary
co-cultures with S. thermophilus significantly
affected in reducing the generation time.
Langlands et al., (2004) also reported the
effect of prebiotic inulin and fructooligosaccharides in human volunteers and
concluded that these prebiotics increased the
number of bifidobacteria and lactobacilli log
CFU/g mucosa and 0.5 g log CFU/g
respectively.
pH and acidity
The pH values and change in pH and acidity
of fermented cow milk supplemented with
different concentration of inulin are shown in
Figure 1 and 2 respectively. Figure 1 and 2
has been shown for the pH values and acidity
at two different time intervals (0 h and 6 h)
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and their difference in terms of Δ pH. The
difference in pH (Δ pH) was found to be
significant (P < 0.05) 2.13 ± 0.02 in 3% inulin
supplemented cow milk medium in
comparison to 1%, 2% and control 1.96 ±
0.00, 1.96 ± 0.02 and 1.80 ± 0.02 respectively
(Fig. 1). The data shown in Figure 2 represent
the changes in acidity Δ acidity at 3% inulin
supplementation which was seen highly
significant (P < 0.05) 0.66 ± 0.01 in
comparison to the 1% (0.48 ± 0.01), 2% (0.48
± 0.01), and control (0.57 ± 0.02) samples.
The significant reduction in the pH has been
observed in 3% inulin concentration. This
indicated that the 3% inulin was the best
suited for growth of both the yoghurt bacteria
ST 144 and LB 144 for the completing of
fermentation as well as for the survivability of

both the yoghurt bacteria till a longer time.
Similar reports given by Bruno et al., (2002)
for skim milk containing B. longum Bb-2
supplemented with inulin after 4 week of
storage and stated that there was not any
significant changes have been observed in the
pH when compared to the control sample.
Inulin addition in milk products positively
affected the pH and acidity. Inulin addition in
fermented milk decreased the rate of pH
(Hardi and Slacanac, 2000). Apart from effect
in pH, inulin also affects the flavour and
texture (Seydin et al., 2005) and sensory
attributes (Ibrahim et al., 2004). Thus, many
techno functional benefits have been shown
by the prebiotic inulin which could be a great
choice for the development of dairy based
functional fermented products.

Table.1 Kinetic growth rates of ST 144 and LB 144 in respective growth medium and in cow
milk medium with different concentration of prebiotic inulin supplementation
Kinetic data (growth rate) of ST 144 and LB 144 in different concentration of inulin supplemented
medium and cow milk medium
Growth medium
Without Inulin
1% Inulin
2% Inulin
3% Inulin
and Glucose
supplementation supplementation supplementation
0.11±0.00a
0.20±0.00b
0.21±0.00c
0.21±0.00d
M-17 (ST 144)
a
b
c
0.12±0.00
0.22±0.00
0.23±0.00
0.24±0.00d
MRS (LB 144)
Growth medium
Without Inulin
1% Inulin
2% Inulin
3% Inulin
supplementation supplementation supplementation
0.21±0.00a
0.21±0.00a
0.21±0.00a
0.23±0.00b
Cow Milk (ST 144)
a
a
b
0.21±0.00
0.21±0.00
0.22±0.00
0.23±0.00c
Cow Milk (LB 144)
a,b, c, d
denotes column data are significantly (P < 0.05) differ from control (first column)

Table.2 Generation time of ST 144 and LB 144 in respective growth medium and in cow milk
medium with different concentration of prebiotic inulin supplementation
Kinetic data (generation time in hr) of ST 144 and LB 144 in different concentration of inulin
supplemented medium and cow milk medium
Growth medium
Without Inulin
1% Inulin
2% Inulin
3% Inulin
and Glucose
supplementation
supplementation
supplementation
0.68±0.02a
1.21±0.01b
1.26±0.02c
1.28±0.01d
M-17 (ST 144)
0.70±0.01a
1.29±0.01b
1.38±0.01c
1.43±0.02d
MRS (LB 144)
Growth medium
Without Inulin
1% Inulin
2% Inulin
3% Inulin
supplementation
supplementation
supplementation
1.23±0.00a
1.24±0.01a
1.29±0.00b
1.36±0.02c
Cow Milk (ST 144)
1.27±0.01a
1.28±0.01a
1.31±0.01b
1.37±0.00c
Cow Milk (LB 144)
a,b, c, d
denotes column data are significantly (P < 0.05) differ from control (first column)
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Fig.1 Changes in pH at two different time interval and their difference

Fig.2 Changes in acidity at two different time interval and their difference
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Fig.3 Changes in pH at two different time intervals (Storage days)

Fig.4 Changes in acidity at two different time intervals (Storage days)
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Fig.5 Viability of yoghurt bacteria during storage at day 1

Fig.6 Viability of yoghurt bacteria during storage at day 7
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Effect on pH and acidity
temperature during storage

at

low

Bacterial viability count during storage at
low temperature

The pH and the acidity were also studied on
day 1 and day 7 at different concentration of
inulin supplemented fermented cow milk
medium during the storage at refrigeration
temperature 4 oC. There was no significant
changes have been observed in day 1 pH in
different
concentration
of
inulin
supplemented medium but it was found
significant (P < 0.05) in the changes in pH at
day 7 (Fig. 3). Similarly changes in acidity
were also studied on day 1 and day 7. Again it
was noted that 3% inulin supplemented
fermented cow milk having significant (P <
0.05) change in acidity 0.74 ± 0.01 on day 1
and 0.91 ± 0.01 on day 7 (Fig. 4).

Bacterial viability was determined by taking
log counts during storage at day 1 and day 7
(Fig. 5 and 6). Fermentation of cow milk was
done by co-culturing with ST 144 and LB 144
and individual counts were taken on M-17
and acidified MRS media respectively. Figure
5 indicates the viable count which was taken
on day 1 in cow milk supplemented with
different concentration of inulin (1, 2 and
3%). The viability in terms of log count
CFU/mL of ST 144 and LB 144 was not
significantly differ on day 1 but it was
significantly changed in the different
concentration of inulin supplementation on
day 7. The viability was noted in 1% inulin
supplemented cow milk medium 8.28 ± 0.03
for ST 144 and 8.29 ± 0.02 for LB 144. The
log count CFU/mL was found in 2% of inulin
supplemented cow milk was 8.31 ± 0.02 for
ST 144 and 8.29 ± 0.02 for LB 144. These
results were found non-significant in
comparison to the control sample i. e. milk
without inulin and the results were noted 8.26
± 0.03 for ST 144 and 8.22 ± 0.02 for LB 144.
The data of 3% inulin supplemented cow milk
medium showed the significant (P < 0.05)
results 8.34 ± 0.01 and 8.38 ± 0.01 for ST 144
and LB 144 respectively in comparison to the
1%, 2% and control samples. The viability of
Lactobacillus casei Shirota (Lc) and
Lactobacillus plantarum Lp33 and Lp17 was
studied and reported that prebiotic inulin
positively affected the encapsulated probiotic
bacteria on their viability during the storage
(Peredo et al., 2016).

Desai et al., (2003) reported that 5% w/v
inulin supplemented skim milk along with
Lactobacilli ATCC 15820 shown pH 4.10
during storage at 4oC for 4 weeks. Similar
types of results have been observed in this
study also. The pH was noted 4.52± 0.02 on
day 1 and it was noted 4.24±0.01 in the 1%
inulin supplemented fermented cow milk.
The day 1 pH in 2% inulin supplemented cow
milk medium was noted 4.48±0.04 and it was
decreased significantly on day 7 i. e.
4.21±0.02. In case of 3% inulin supplemented
cow milk the pH was noted 4.56±0.01 and
4.19±0.01 on day 1 and day 7 respectively.
Whereas the result of control sample cow
milk without inulin has the pH value was
4.56±0.01 and 4.09±0.03 on day 1 and day 7
respectively. Dello Staffolo et al., (2004)
studied and found that reconstituted whole
milk powder fortified with inulin have stable
pH and water activity even after storage at
4oC for 21 days and rheological parameters
like viscosity and textural score were also
acceptable. This may be due to the functional
characteristics of both the dietary fiber
(inulin) and yoghurt.

On the other side the viability of individual
culture was taken on day 7 and found that
there was a significant (P < 0.05) increase in
the log count CFU/mL as compared to the day
1. During comparison of 3% inulin
supplemented cow milk medium it was found
that one log increment on day 7 from 8.34 ±
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0.01 to 9.53 ± 0.03 in ST 144 and 8.38 ± 0.01
to 9.96 ± 0.01 in LB 144. These results were
quite appreciable to show the effect of
prebiotic inulin in the growth and
survivability of yoghurt bacteria (Fig. 5 and
Fig. 6). The viability of L. casei and La in the
5 – 15 g/L inulin supplemented media was
studied by Donkor et al., (2007). The in vivo
bifidogenic effect of prebiotic oligofructose
was studied by Bielecka et al., (2002) and
reported that oligofructose was more effective
for synbiotic. The fermentation pattern of
dietary fibres or prebiotics depends on type of
dietary fibre. This dietary fiber can be soluble
or insoluble. The soluble dietary fibres are
more effective for bacterial fermentation thus
it becomes more beneficial to the gut health
(Brownawell et al., 2012; Howlett et al.,
2010).
The combination of prebiotic inulin and lactic
acid bacteria and probiotic bacteria was
mostly studied for their synbiotic effects.
Lactobacillus
rhamnosus
GG
and
Bifidobacterium lactis Bb 12 containing
synbiotic product consisting of inulin have
shown significant effects in colon cancer
biomarkers and colon cancer patients (Rafter
et al., 2007). Skim milk containing inulin and
other prebiotics were studied and claimed that
5% (w/v) of prebiotic inulin have the greatest
viability for lactobacilli during the storage
(Desai et al., 2003).
Similar study was done by Etchepare et al.,
(2016) using a mixture of corn starch and
inulin on the survival of microorganisms. The
viability of probiotic bacteria affected by
prebiotics as it stimulates the growth of
probiotic bacteria in the colon where almost
not availability of any nutrients. The probiotic
bacteria along with prebiotic shows the
synergistic effects and this combination are
known as symbiotic (Al-Sheraji et al., 2013).
The healthy gut microbiota composition
balance and increasing the number of

bifidobacteria species in the presence of
inulin was reported by Meyer and StasseWolthuis, (2009). They also observed that the
biomarkers for healthy gut were significantly
increased. In another study the viability of
Bifidobacteria in the faeces was found
increased significantly by the consumption of
inulin as a prebiotic powder (Harmsen et al.,
2002). The prebiotic inulin promoted the
growth of probiotic bacteria when started the
depletion of nutrients in the medium. Mumcu
et al., (2014) reported that prebiotic
substances are good for growth and acidifying
performance of L. acidophilus and
Bifidobacterium spp. The similar results on
growth and acidifying performance were
observed in this study also.
This research work indicated that the
prebiotic inulin is very useful as a functional
ingredient to incorporate in the any fermented
milk and milk products like yoghurt to
improve its prebiotic effects as well as the
ameliorative effect on the growth and
survivability of bacteria especially the
probiotic yoghurt bacteria. The growth rate
was also affected by the concentration of
inulin to show the higher bifidogenic effect.
The concentration of inulin also affected the
pH and acidity during storage under
refrigerated conditions. Thus, we concluded
that inulin @ 3% is a good choice to use in
the synbiotic functional fermented food
product development in terms of products pH,
acidity as well as the growth kinetic
parameters.
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