$jpenT crszancr

International Journal of Processing and Post Harvest T echnology
Volume 3| Issue 2 | December, 2012 | 286-290

Viability of probioticsin flavoured yoghurts made with different
starter culture during storage

m MADHU, M. SHIVA PRAKASH anD ANITA KOCHHAR

SUMMARY : Six different yoghurts were prepared with mango pulp and pineapple essence and sugar combination with Lactobacillus
bulgaricus, Sreptococcusthermophilus, Lactobacillus acidophilus, Lactobacillus sporogens, Bifido bifidum, Bifido longumand Bifido infantis
as starter culture. Three types of yoghurts were developed under each flavours, with different combination of probioticsand termed asA , B,
C.A,B,andC,. A ,B,, C, weremango yoghurtsand A, B, and C, were pineappleyoghurts. Statistically, the significant difference werefound
in viable counts from 7'"day to 14" day (P<0.05) in all yoghurtsexcept inA,and C,. Thedifference of viable countsfrom 0 day to 7""day was
also found to be significant (P<0.05) in A, and C,. No significant difference was found from 14" day to 30" day in all yoghurts as 90- 96 per
cent viability loss of probioticswas observed by 14" day in all yoghurts. Pineapple yoghurt with probiotic blends of Lactobacillusbulgaricus,
Sreptococcus thermophilus and Lactobacillus sporogensi.e., B, had higher viability, among the different types of yoghurts devel oped.

KEY WORDS: Anaysisof variance (ANOVA), Completerandomized design (CRD), A- Lactobacillusbulgaricus, Sreptococcusthermophilus,
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nutritious and healthy food compared to milk. Probiotic

culturesarelive bacteriawhich helpin better absorption
of nutrients. They play an important rolein reduction of serum
cholegteral, aleviation of lactoseintolerance, reduction of diarrhea,
prevention and suppression of colon cancer, stimulation of the
immune system etc. Yoghurt isprepared by fermenting milk with
starter cultures containing different typesof probiotics, normally
streptococcus thermophillus and lactobacillus bulgaricus. Use
of different probictic blendsin combination have several hedth
benefits. Lactic Acid Bacteria (LAB) and bifidobacteria are the

Y oghurt is considered by nutritionists to be a very
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most common types of microbes used as probiotics. Probiotics
are commonly consumed as part of fermented foodswith specialy
added active live cultures, such asin yoghurt, soy yoghurt, or as
dietary supplements. The introduction of yoghurt with added
probiotics could play a significant role in national health care
programs especially in developing countries, where diarrhoea
and gastrointestinal problems are common. The increase in the
per capitaannual consumption of yoghurt in the mgjority of the
countries has been attributed to both the ever-increasing
availability of fruit or flavoured yoghurt, and to the diversity of
presentations of the product. Although the main choice of any
probiotic microbia strainto be used asagtarter cultureor ablend
with astarter culture is based on the health aspects beneficial to
humans (Gardiner et al. 2002).The aim of the study was to
investigate the changes in microbiological properties in mango
and pineapple yoghurt made with different probiotic cultures
during storage.

EXPERIMENTAL METHODS
Theraw materia viz., doubletoned milk, powdered sugar,
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milk powder, pineapple essence, food color, pasturised mango
pulp, and plastic sterile cups used for preparation of yoghurts
were purchased from the local market.

The probiotic stock cultures required for the study i.e.,
Lactobacillus bulgaricus , Streptococcus thermophilus,
Lactobacillus acidophilus, Lactobacillus sporogens, Bifido
bifidum, Bifido longum, and Bifido infantis in powder form
were obtained from National | nstitute of Nutrition, Hyderabad.
Thetwo different flavoured yoghurt i.e., mango and pineapple
was prepared by using standard technique as described below
intheform of flow chart:

Double toned milk

|

Pasteurization (for 15 min.)

Addition of milk powder

|

Stirring (to prevent lump formation)

Cooled the milk to 40-50 °C and poured into six plastic cups

Inoculation with yoghurt culture in all six cups as starter culture given

below:
L. bulgaricus + Sthermophillus

A and A,
B, and B, L.bulgaricus + Sthermophillus + L. sporogens
C, and C, L.bulgaricus + Sthermophillus +L. acidophilus +B.bifidum
+ B.longum + B. infantis

|

Incubation at 37 °C for 12-24 hr.

l
! |

Mango pulp addition (15g) and

Pineapple essence addition (5-6
powdered sugar

. . drops) and powdered sugar in
in three cups i.e, A, B, and C,

three

cupsi.e, A, B,and C,

l |
|

Stirring

Storage( 4°C)
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The prepared products were tested for the viability of
probioticswithin three hours of preparation aswell asin stored
samplesafter 7, 14, 21 and 30 days. The microbiological method
i.e., Spread plate method (Clark, 1993) used for bacteria count
on MRS plate is described below.

One gram of sample was transferred into a test tube
containing 9 ml of saline. It was mixed well by shaking for 2
min. and 1 ml fromthiswastaken and diluted further through a
series of test tubes, containing 9 ml of sterile normal saline
blank solution by an appropriate decimal dilution method.
Recommended final dilutionwas upto 10%-10°. Then, fromthe
final diluted tube take 100l and pour into the MRS agar medium
petridishes and spread into medium by clockwise and
anticlockwise via spread plate technique.The plates were
incubated at 40°C for 24- 48 hours and the number of colonies
in each plates was counted in colony counter machine. These
isolated colonies were sub cultured and subjected for gram
staining for identification of species.

Lactobacilli and Bifidobacteria appeared as large, white
colonies in or on the surface of the medium. The average
number of colonies, multiplied by thedilution number (dilution
factor) and divided by quantity of sample on weight basis and
expressed as colony forming units/gram.

Mean number of Cfu'sx Dilution

Number of colony forming units= - - .
Quantity of sampleon weight basis

(Cfus) per gof thesample

The resultsobtained from 10 replicationsof all organoleptic
qudlities scores and 2 replications on viable counts of log cfu/g
values were analysed by analysis of variance (ANOVA), using
Complete Randomized Design (CRD) and Tukey HSD Test for
Post-ANOVA Pair-Wise Comparisons. Analysisof variance were
applied for testing the significance between the flavours, period
of storage, different products and viability of products.

EXPERIMENTAL FINDINGSAND ANALYSIS

The viability of probiotic bacteria in yoghurt depends
on the strains used, the interaction between species present,
the production of hydrogen peroxide due to bacterial
metabolism and the final acidity of the product.

The percentage loss of probiotic bacteria at different
periods of storage at 4 °C are presented in Table 1. On the day
of preparation and after storing the samplefor aperiod 7%, 14™,
21% and 30™days, the average percentage of viability loss in

: » B,and C was29.9 per cent, 26.53 per cent
and 24 per cent at 7th day and 99.99 per cent, 99.7 per cent and
99.9 per cent at 30™ day respectively. In the case of pineapple
flavour yoghurts A, B, and C, it was 26 per cent, 27 per cent
and 29 per cent on 7" day and 98.4 per cent, 99.4 per cent and
99.95 per cent on 30" day, respectively.C.and C, had high
viability lossi.e., 93.56 and 92.5 per cent on 14" dayscompared
to others. The loss of prabiotic in all yoghurt could be due to
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competition for survival of probioticsas, Lb. bulgaricus affect
the survival of Lb. acidophilus and bifidobacteria due to the
acid and hydrogen peroxide produced during fermentation
stage. Due to its proteolytic nature, Lb. bulgaricus grows
rapidly and produces acid quickly; whilst appearing to liberate
the essential amino acids such asvaline, glycine and histidine,
that are required to support the growth of bifidobacteria .S.
thermophillus does not inhibit the growth of probiotic
organisms. These observation were in conformity with that of
Mortazavian et al. (2007) who reported the decreasein viability
of L.acidophillusand B.lactis at 2°C, 5°C and 8°C of refrigerated
storage of 20 days.

Tablel: Viability loss (%) of probioticsin different period of

storage
Flavour Storage period
yoghurts 7 14 21 30
Aq 299%  96.06%  99.05%  99.99%
Mango B; 26.53% 95% 99.02% 99.7%
C 24% 9356%  97.75% 99.9%
A, 26% 95% 98.6% 98.4%
Pineapple B, 27% 90.8% 99.16% 99.4%
C, 29% 92.5% 94.5% 99.95%

The log cfu /g values at 10° of the probiotic strainsin
developed yoghurt at different periods of storage are presented
in Table 2 and Fig. 1, 2 and 3 which showsthe variation in the
microbial cell count during therefrigerated storage period at 7-
day intervals. During storage, the viable probiotic
microorganisminA, was 1.733 + 0.347x 10°on 0 day reduced to
1.466 + 0.297 x 10°on 7" day of storage. From 0 day to 7"'day no
significant difference found. But it reduced to 0.277 £0.038 x
10° on 14" day of storage. The analysisof variancein difference
of viable counts from 7 ""day to 14" day were found to be
significant (P<0.05). No significant differencewasfound from
14" day to 30™daysasviability losswas 90- 96 per cent by 14"
day itself only in different yoghurts.. Luther et al. (1931) stated
that high counts of viable organismswere obtained at lower or
moderate acidities and greater destruction occurred in more
acid cultures. According to Dave and Shah (1996) hydrogen

peroxide produced by L. delbruecki ssp. Bulgaricus bacteria
is the most important viability-reducing factor during
refrigerated storage. Similar trendswere observedinB, and C..

Likewise, during storage of pineapple yoghurts, the
probiotic countsdeclined asshowninTable2 and Fig. 4, 5and
6. During storage, the viable probiotic microorganismin A,
whichwas 1.733 + 0.347 x 10° on 0 day, reduced to 1.210+0.294
x 10° on 7" day. In C, reduction wasfrom 2.362 +0.187x 10° to
1.35440.255 x 10° on 7" day of storage. It further reduced to
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Fig 1. Viability of probiotics in mango A, yoghurt during
different periods of storage
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Fig 2: Viability of probiotics in mango B, yoghurt during
different periods of storage
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Fig 3: Viability of probiotics in mango C, yoghurt during
different periods of storage

Table2: Mean value of viability of probiotics count in the mango and pineapple yoghurt from 0 daysto 4 weeks at 7 day intervals (log cfu/g)

Flavours yoghurts 0 day 7d 14d 21d 30d
Ay 1.733+0.347,(5x10%)  1.4661 + 0.297,(3.5x10% 0.277+0.038,(3.2x10%)  0.082+0.009;, (8.5x10")  0.046+ 0.021,, (4.8x10")
Mango B; 2.291+0.151 5 ( 9x10%) 2.035+0.195,(6.8x10%)  0.366+0.104,, (4.5x10%)  0.084+ 0.007,, (8.9x107)  0.026+ 0.005, (2.0x107)
C 2.362+0.187,(9.8x10°)  2.067+0.275,(7.2x10%  0.509+0.138), (6.8x10%)  0.195+0.082; (2.2x107)  0.009 + 0.002}, (9.0x10%)
Az 1.733+0.347,(5x10%  1.210+0.294,, (25x10%) 0.266+ 0.084,, (3.0x10°%  0.067+0.019;, (7.0x10")  0.063+ 0.005, (6.5x10")
Pineapple B2 2.291+0.151,(9x10%  1.781+0.394 ,(5.4x10% 0.599+ 0.011, (8.2x10%)  0.072+ 0.009;, (7.5%x10")  0.047+0.024, (4.2x10")
C 2.362+0.187,(9.8x10°)  1.354+0.255,(3x10%)  0.539+0.087 1 (7.2x10%)  0.042+0.012; (4.3x107)  0.005+0.000. (5.0x10%)

Means with different subscriptsin rows were significantly different P<0.05

The valuesin tables are calculated by logarthimic method ,all the values are expressed in 10° Values in parentheses are original value
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Fig 4. Viability of probiotics in pineapple A, yoghurt during
different periods of storage
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Fig 5: Viability of probiotics in pineapple B, yoghurt during
different periods of storage
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Fig 6: Viability of probiotics in pineapple C, yoghurt during
different periods of storage

0.266+ 0.084* 10°inA, 0.539+0.087 x 10° in C, on 14" day of
storage. The analysis of variance in difference of viable counts
from O day to 7"'day and 7"'day to 14" day werefound to significant
(P<0.05) .Wheress, in B, containing Lactobacillus bulgaricus,
Sreptococcusthermophilusand Lactobacillus sporogenes there
was no significant differencefrom 0 day to 7""day ,but significant
decrease was found from 7 "day to 14" day. No significant
difference was found from 14" day to 30" day as viability loss
was 90- 96 per cent by 14" day itself only in different yoghurts.
These observationsindicated continuous declining of probictics
inall the developed yoghurt samples during storage. Tamime et
al. (2005) suggested that probiotic organisms should be present
inafood to aminimum concentration of 10° cfu g%, or thedaily
intake should be about 10° cfu g2. Such high numbershave been
suggested to compensate for possible losses in the numbers of
the probiotic organisms during passage through the stomach
and intestine. In the present study, the level of 10° cfu glwas
observed at the time of productioni.e., on O day in all types of
yoghurts.

The viability of probiotic organismin C, (7.2x10°) was
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more in comparison to other types on 7" day of storage.
However, the flavour of pineapple with B, blendsof probiotics
i.e., 8.2x108significantly increased theviability when compared
toA, B, C, A, and C, at 14" day. It could be due to L.
sporogeneswhich havelonger vaibility than others. In support
of these finding a stability study, done by Losada and
Olleros.(2002) reported that L. sporogeneswerehighly viable
during storage.

Payot et al. (1999) reported that sporesof B. coagulans/ L.
sporogenes are ellipsoidal bodies located at one of the cellular
poles, resistant to heat and adversal environmental conditions,
and able to germinate in presence of diluted HCl or NaOH
solutions. The longevity of yoghurt was significantly more by
fermenting the yoghurt by B, blends of probiotics than with
other types of probiotic blends. The reduction of probiotics
counts observed on 7" day of storagein this study might be due
to the incorporation of pinespple essence or mango pulp.

The lowest viability was observed in A, containing L.
bulgaricusand S. thermophilus on 14" day of storage. It could
be due to S. thermophilus and L. bulgaricus might not be
grown properly at 4° C. Vinderola et al. (2000) reported that
after 7 days of storage, the counts of L. bulgaricus showed a
sharp decline (6—10-fold) from the initial counts and finally
decreased by 97-99 per cent in all samples at the end of storage.
They also reported that S.thermophilus counts were higher by
at least 1 log order than thosefor L. delbrueckii ssp. bulgaricus
in yoghurts containing probiotic bacteria. Kim et al. (1993),
Medina and Jordano (1994), Lim et al. (1995) and Dave and
Shah (1997b) also reported almost similar results. However, in
the present study vaibility could not be carried out on individual
speciesof probiotics, but viability wastested on acombination
of organism. Mortazavian et al.(2007)reported that at higher
temperatures 5 and 8° C compared to 2 °C the L. Delbruecki
ssp. Bulgaricusbacteriagrow faster, therefore, higher amounts
of lactic acid and hydrogen peroxide could be produced.
Chandan and Shahani (1993), suggested that yoghurt must
have at least 108 cfu/g probiotic counts at the time of
preperation. In the present study the viability counts were 108
upto 14 day which satisfies the above suggestion .

Bakirci et al. (2008) observed that addition of fruit and
sugar in yoghurt led to an increase in the viable counts of
probiotic organisms. They also reported that the total viable
counts of L. acidophilus and Bifidobacterium spp. decreased
slightly for longer period of storage, but remained at sufficient
levels (> 6 log cfu/g) up to 14" days. Con et al. (1996) reported
that the addition of fruit flavours to yogurt did not show
significant effect on the viability of total bacteria.

Overal, it was observed that in all the yoghurt developed,
the probiotics used were viable incorporatrd upto 7" day and
after that declined from 14" day. Theselevels of live organisms
present upto 7" day were sufficient to have beneficial effect
i.e., to have probiotic effect. From the finding of the present
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study, the yoghurt B, containing Lactobacillus bulgaricus ,
Streptococcus thermophilus and Lactobacillus sporogenes
can be recommended as ais a good combination of probiotic
for higher viability, specially with addition of pineapple
essence added yoghurt

Conclusion :

The demand for fruit flavoured yoghurtsisincreasing in
the recent years. Hence, thereis a great scope to develop and
popularizefruit yoghurtsin India. There are very few research
studies on the flavoured yoghurt with different combination
of probiotic blends.

During storage, the viable probiotic microorganismsin
A, were 1.733 x 10°0on 0 day which reduced to 1.466 x 10°on 7"
day of storage. From O day to 7"day no significant difference
wasfound. But it reduced to 0.277 x 10° on 14" day of storage.
The difference in viable counts from 7 "day to 14" day were
found to be significant (P<0.05). After that significant difference
was not found from 14" day to 30" day. Similar trends were
observed in B, and C,. The viability of probiotic organismsin
C, 2.067x 10°(7.2x10°) was morein comparison to other types

on 7" day of storage.

Theviability of probioticsin al yoghurtswas assessd using
spread plate method at 0, 7"day, 14" day, 21 day and 30" day.
Theviability of probictic organisms declined from 0 day to 30"
day and in C, the viability of probiotics was higher i.e., 2.067x
10%(7.2x10°) in comparison to other types on 7" day of storage
andtheviability of B, blendsof probiotics 0.599x 10° (8.2x10°)
was higher on 14" day, compared to other yoghurts. Statistically,
the significant difference were found in viable counts from 7t
day to 14" day (P<0.05) inall yoghurtsexcept inA,and C,. The
difference of viable counts from 0 day to 7"day was also found
tobesignificant (P<0.05) inA and C,. Nosignificant difference
wasfound from 14" day to 30" day in all yoghurtsas 90- 96 per
cent viability loss of probiotics was observed by 14" day in al
yoghurt. Pineapple yoghurt with probiotic blends of
Lactobacillus bulgaricus, Streptococcus thermophilus and
Lactobacillus sporogensi.e., B, had higher viability, among the
different types of yoghurt developed. The probiotic based
yoghurt developed can be used as food supplement for human
consumption, as these products have commercia value. These
can be supplied as neutraceutica s or therapeutical supplements.
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