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Abstract
Objective of the present investigation was to assess the microbial changes occurring in the formulated
synbiotic lassi containing carrot juice. A (probiotic lassi), and B (synbiotic lassi) were initially evaluated
on 0th day and later at an interval of 7 day period up to 28 days, wherein the samples were stored at
refrigerated conditions 4 ± 1 ºC. During refrigerated storage of 28 days, Lactobacillus count remained
well above 108 cfu/ml in both the samples (A and B). Coliforms were found to be absent along with yeast
and mold count throughout the storage study. These products can surge ahead in market as appealing
functional fermented beverage for consumers giving health benefits due to presence of probiotic culture,
FOS and other beneficial constituents from carrot juice.
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1. Introduction
Lassi is a, very popular traditional fermented milk product consumed usually as a summer
drink in India, especially in northern India, whose origin is dating back to paleolithic and
neolithic times in India (Mathur, 1991) [18]. It is a ready-to-serve beverage that occupies
prominent place in the Indian diet (Tiwari, 1998) [32]. It is a blend of dahi, water, and
sometimes even spices or fruits are added. It close to sweet stirred yoghurt (Fluid yoghurt). In
Middle East including Iran and Lebanon, a similar salty yoghurt beverage named “Doogh” is
popular (Kosikowski, 1978; Tamime and Robinson, 2007) [16, 31]. Similar products like lassi in
African continent are also present viz., Lben a Moroccan fermented product, Susa (made from
camel's milk) and Maziwa Lal are traditional fermented milk’s of Kenya (Tamime and
Robinson, 2007) [31]. During 2002, commercial products resembling sweet lassi began
appearing on the U.S. market, with names like drinking yoghurt, and yoghurt smoothie
(Sabikhi, 2003) [24]. Yogurt-type drinks are the fastest-growing product category, and have
registered a significant sales growth in Europe (Saxelin, 2008) [25]. There is an outburst of
consumer’s interest in the functional foods which possess health beneficial aspects due to an
active food components (Hasler, 1998) [9]. Functional food refers to any food or food
ingredient that may provide a health benefit beyond the traditional nutritional function
(Clydesdale, 1997; Roberfroid, 1999; Milner, 1999) [2, 23]. The easiest way to position dairy
products as “functional” is addition of probiotic cultures. Milk and milk products are
considered as an ideal food medium for delivering probiotics (lactobacilli and bifidobacteria)
and other functional ingredients which are not ordinarily found in dahi / yogurt as they are rich
sources of protein, calcium and a variety of vitamins, minerals and bioactive compounds.
(Danone Vitapole, 2000) [3].
The word “Probiotic” was derived from Greek word meaning pro-life and has had several
meanings over the years. With time many definitions were given and amongst them recent one
is that given by International Dairy Federation (IDF) in 2003 for “Oral probiotics” as “living
micro-organisms, which upon ingestion in certain numbers exert health benefits beyond
inherent basic nutrition”. Prebiotics are food ingredients, which can be digested, only by
bacteria in colon which are involved in selective stimulation of probiotics to benefit the health
of the host. The classical definition of prebiotics given by Gibson and Roberfroid (1995) [8],
defines them as “non-viable food components (usually oligosaccharides), which evade
digestion by mammalian enzymes in the upper regions of the gastrointestinal tract, reach the
colon in an intact state and are hydrolyzed by beneficial members of the indigenous
microbiota.
FAO in 2007 defined prebiotic as non-viable food component that confers health benefit on
the host associated with modulation of the microbiota”.
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The synbiotic concept combines efficacious probiotic strains
with specific prebiotic compounds in a single product.
Synbiotic is defined as “a mixture of probiotics and prebiotics
that favourably affects the host by improving the survival and
implantation of live microbial dietary supplement in the GI
tract” (Gibson and Roberfroid, 1995) [8]. Combined effects of
these give more health benefits (Fooks and Gibson, 2002).
Keeping these points in view, an endeavour to develop
synbiotic lassi with carrot juice which could be a refreshing
and thirst quenching with health promoting properties was
carried out. Hence this investigation was taken up with the
following objectives. To evaluate the effect of some food
ingredients / additives (carrot juice) on the growth of
probiotic culture and the changes in probiotic population
stored at 4 ±1 °C (28 days at an interval of 7 days).

2.3.3 Preparation of agar plates for coliform count
Coliform count was done as per standard methods for
examination of Dairy products (Indian Standards, IS: 5401,
1969).
2.3.4 Preparation of agar plates for yeast and mold count:
According to Indian Standards, IS: 5403, (1969) procedure
was followed for the enumeration of yeast and mold.
3. Results & Discussion
3.1 Lactobacilli Count
The changes in the lactobacilli count are shown in figure-1
and the statistical analysis showing mean values are given in
table- 1. The lactobacilli count of both the products was well
above 8.5 log cfu/ g in the fresh products as well as
throughout the refrigerated storage period (28 days). The
initial count was 33 and 43 x 107 (8.52 and 8.64 log cfu / g) in
plain probiotic lassi (A) and synbiotic lassi with carrot juice
(B), respectively which is statistically non-significant.
The statistical analysis for storage of lassi sample A up to 14th
day, at an interval of 7 days indicated that there were highly
significant (P ≤ 0.01) changes and from, 14th to 21st day
changes were non-significant. Later till 28th day the changes
were highly significant (P ≤ 0.01). While in sample B the
changes were highly significant (P ≤ 0.01) till 07th day and
showed non-significant change there after till 28th day.
Initially probiotic count in blend B was higher than blend A
till 7th day, this may be due to the presence of prebiotic
substances present in carrot juice as well as the FOS that we
have added.

2. Materials & Methods
Present work was carried out in the Department of Dairy
Microbiology, SMC College of Dairy Science, Anand. The
materials, which were used during the course of study along
with their sources, and course of work is delineated
hereunder.
2.1 Probiotic culture and its maintenance
The culture used in the present study was L. helveticus
MTCC5463 obtained from the culture Collection of Dairy
Microbiology Department, SMC College of Dairy Science,
Anand. The culture @ 2 % v/ v was propagated in sterilized
skim milk (10 % T.S., Sagar skim milk powder, Dudhsagar)
for 16 h and in sterile whey for 12 h and stored at 5 ± 2 °C.
The transfer was given every week during the course of the
study.
2.2 Lassi Manufacture: The fresh cow milk was collected
from Livestock Research Station, Anand for manufacturing of
synbiotic and probiotic lassi. Lassi was manufactured as per
the procedure adopted by Patidar and Prajapati (1998) with
minor modification. Oraftii Ltd, Belgium, supplied the Fructo
Oligosaccharide (FOS) having trade name Raftiline. Fructo
oligosaccharide (FOS) was added @ 5 % (w/v) for
formulating the synbiotic lassi (Sample B), while only
probiotic culture was added to milk to prepare probiotic lassi
(Sample A). Sugar (@ 10 % w/v in both samples A&B) of
high quality, free from any impurity was purchased from local
supplier to be used as sweetener during lassi manufacture.
Freshly extracted carrot juice @15 % v/v was added to
sample B and these carrots were procured from local market.

Fig 1: Changes in lactobacilli counts of plain probiotic lassi (A) and
synbiotic lassi added with carrot juice (B) during refrigerated storage
(4 ± 1 ˚C).

2.3 Microbiological analysis of synbiotic Lassi
2.3.1 Preparation of samples for microbiological analysis
of Lassi
On the 0 day, 11 ml of freshly prepared lassi samples (Both of
A & B) after thoroughly mixing were taken in 99 ml
phosphate buffer for the enumeration of probiotic count
(LAB), coliform count (CC) and yeast and mould count
(YMC). Serial dilution was carried out till appropriate
dilution. Similarly, thereafter, at an interval of 7 days, upto 28
days of storage.

In a work carried out by Patidar and Prajapati (1998), L.
acidophilus and S. thermophilus counts in lassi remained
above 107 throughout the refrigerated storage period (7±1 °C)
of 15th days and the workers also reported that the lactobacilli
count remained at satisfactory level even on 27th day of
storage. Study carried out by Korbekandi et al., 2008, also
reported that the probiotic count remained above 107 cfu/ml,
even after refrigerated storage period (5 ± 1 °C) of 21 days in
probiotic yoghurt; which is in support of the present findings.

2.3.2 Preparation of Agar plates for Lactobacilli count
(Probiotic Count)
Probiotic count of inoculated lassi samples was determined as
per the method described by De man et al. (1960).
~ 95 ~

The Pharma Innovation Journal

lactobacilli well above 107 cfu/gm and 15% carrot juice v/v
that had many reported health benefits. Current study has
shown a positive influence of carrot juice on the survival of
probiotic lactobacilli.

Table 1: Statistical analysis for changes in lactobacilli count of plain
probiotic lassi (A) and synbiotic lassi added with carrot juice (B) during
refrigerated storage (4 ± 1 ˚C).

Days
A
B
Period mean
Total

0

07

8.52 8.79
8.64 8.90
8.58 8.85
265.69

14
9.05
8.94
8.99

21

28

Treatment
mean
8.88
8.84

9.08 8.95
8.87 8.83
8.98 8.89
General mean: 8.86
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Different workers have reported similar trends in the counts
of lactobacilli in fermented milk products during storage
study (Kailasapathy et al. 2008; Mortazavian et al., 2007;
Hingu, 2009; Sharma et al., 2016; Choi et al., 2016) [14, 21, 10,
28, 1]
.
As suggested by several workers (Shah, 2000; LourensHattingh and Viljoen, 2001; Shah et al., 2001) [26, 27, 17], the
viable count of probiotic culture that should be available to
the consumers’ for therapeutic benefits should be in the range
of 106 to 109 in the product, which was available in both the
samples viz., probiotic lassi and synbiotic lassi samples, even
after stipulated refrigerated storage (4 ± 1 °C) for 28 days.

6. References
1. Choi YJ, Jin HY, Yang HS, Lee SC, Huh CK. Quality
and storage characteristics of yogurt containing
Lacobacillus sakei ALI033 and cinnamon ethanol extract.
Journal of Animal Science and Technology. 2016;
58(16):1-7.
2. Clydesdale F. A proposal for the establishment of
scientific criteria for health claims for functional foods.
Nutrition Reviews. 1997; 55:413-422.
3. Danone Vitapole. Functional dairy products. New York.
USA, 2000. [Weblink: www.dannonevitapole.com]
[Visited on 16 Nov, 2017].
4. De Man JC, Rogosa M, and Sharpe ME. A medium for
the cultivation of lactobacilli. Journal of Applied
Bacteriology. 1960; 23:130-135.
5. FAO. FAO Technical Meeting on Prebiotics, 2007.
6. Fooks LJ, Gibson GR. Probiotics as modulators of the gut
flora. British Journal of Nutrition. 2002; 88:S39-S49.
7. Gawai KM, Shah RK. Formulation, Sensory and
Microbial Aspects of Functional Fermented Dairy
Product – Synbiotic Dahi. International Journal of Food
Fermentation. 2016; 5(1):27-38.
8. Gibson GR, Roberfroid MB. Dietary Modulation of the
human colonic microbiota: Introducing the concept of
prebiotics. Journal of Nutrition. 1995; 125:1401-1412.
9. Hasler CM. A new look at an ancient concept. Chemical
Industry. 1998; 2:84-89.
10. Hingu MN. Physico-Chemical, Microbiological and
Sensory Profile of Synbiotic Dahi added with Mango
Pulp and Onion. M.Sc. Thesis submitted to AAU, Anand,
2009.
11. Indian Standards IS: 5401. Methods for detection and
estimation of coliform bacteria in foodstuffs, 1969.
12. Indian Standards IS: 5403. Methods for yeast and mold
count of food stuffs. Indian Standard Institution, New
Delhi, 1969.
13. International Dairy Federation. Probiotics and culture
containing dairy products in health. Bulletin, 2003.
14. Kailasapathy K, Harmstorf I, Phillips M. Survival of
Lactobacillus acidophilus and Bifidobacterium animalis
ssp. lactis in stirred fruit yogurts. Food Science and
Technology – LWT. 2008; 41:1317-1322.
15. Korbekandi H, Jahadi M, Maracy Md, Abedi D, Jalali
Md. Production and evaluation of a probiotic yogurt
using Lactobacillus casei ssp. casei. International Journal
of Dairy Technology. 2008; 62:75-79.
16. Kosikowski FV. Cheese and fermented milk foods. 2nd
ed. Edwards Brothers, Inc., Ann Arbor, MI, 1978.
17. Lourens-Hattingh A, Viljoen BC. Yoghurt as probiotic
carrier food. International Dairy Journal. 2001; 11:1-17.
18. Mathur BN. Indigenous milk products of India: The
related research and technological requirements. Indian
Dairyman. 1991; 42:61-74.
19. Milner JA. Functional foods and health promotion.

3.2 Coliform Counts
In the present study coliforms were absent in both the samples
in 10 g quantities throughout 28 days of refrigerated storage
period. The presence of coliform bacteria in dairy products is
indicative of unhygienic conditions or practices followed
during manufacture, and storage (Speck, 1984) [29]. The
confirmation of presence of faecal coliforms in the products,
further, indicates probable and alarming presence of potent
human pathogens too. In the present work to adjudge mainly
the extent of sanitary practices followed during production
and storage or otherwise, the coliform count of plain probiotic
lassi and synbiotic lassi with carrot juice was carried out.
These results were comparable with the results of different
workers who have reported similar trends in the coliform
counts in fermented milk products during storage study
(Momin, 2009; Hingu, 2009; Gawai and Shah, 2016; Sharma
et al., 2016) [10, 28, 7].
3.3 Yeast and Mold Counts
Yeast and mould count was performed to check the aerial
contamination of the product during manufacturing and as
well as during the stipulated refrigerated storage period. In the
present study yeast and mold counts were found absent in
both the samples throughout the 28 days storage period. These
results also coincided with the observations reported by
Vahedi et al., 2008, who also reported absence of yeast and
mold count in the yogurt drink added with apple. Young and
Nelson (1978) reported that the growth of yeast and mould
count was marginal at refrigerated storage up to sell date of
the market samples in sweet acidophilus milk.
The high level of yeast and mould count in fermented dairy
products indicates poor aerial sanitation, insanitary conditions
during manufacture, contaminated packaging material, use of
contaminated culture as well as luxuriant growth of this group
under acidic nature of the products during storage (Tamime
and Robinson, 1999).
4. Conclusion
Present study has proved that synbiotic lassi as well as
probiotic lassi were having satisfactory shelf-life of 28 days at
4±1 ºC. This product could be a potential functional food
mainly because they contained viable cell of probiotic
~ 96 ~

The Pharma Innovation Journal

Journal of Nutrition. 1999; 129:S1395-S1397.
20. Momin JA. Effects of medicinal herbs on lactic acid
bacteria and their use in preparation of probiotic lassi.
M.Sc. Thesis submitted to Anand Agricultural
University, 2009.
21. Mortazavian AM, Ehsani MR, Mousavi SM, Rezaei K,
Sohrabvandi S, Reinheimer JA. Effect of refrigerated
storage temperature on the viability of probiotic microorganisms in yogurt. International Journal of Dairy
Technology. 2007; 60:123-127.
22. Patidar SK, Prajapati JB. Standardization and evaluation
of lassi prepared using Lactobacillus acidophilus and
Streptococcus thermophilus. Journal of Food Science and
Technology. 1998; 35:428-431.
23. Roberfroid M. Concepts in Functional Foods: The Case
of Inulin and Oligofructose. Journal of Nutrition. 1999;
129:1398S-1401S.
24. Sabikhi L. Developments in the manufacture of Lassi. In:
Annual report of NDRI, Karnal, India. 2003, 64-67.
25. Saxelin M. Probiotic formulations and applications, the
current probiotics market, and changes in the market
place: a European perspective. Clinical Infectious
Diseases. 2008; 46:S76-S79.
26. Shah NP. Probiotic bacteria: Selective enumeration and
survival in dairy foods. Journal Dairy Science. 2000;
83:894-907.
27. Shah RK, Parmar RM, Sannabhadti SS. Biotechnological
development of a milk-rice blended powder containing
probiotic culture for nutraceutical use. Poster paper
presentation at International conference on New Horizons
in Biotechnology at RRL, CSIR, Trivandrum. 2001, 1821.
28. Sharma S, Sreeja V, Prajapati JB. Development of
synbiotic lassi containing honey: Studies on probiotic
viability, product characteristics and shelf life. Indian
Journal of Dairy Science. 2016; 69(2):148-153.
29. Speck ML. Compendium of methods for the
microbiological examination of foods. 2nd edition. APHA,
1015 Fifteenth Street, NW, Washington, DC. 20005;
1984:265.
30. Tamime AY, Marshall VME. Microbiology and
technology of fermented milks. In: Microbiology and
Biochemistry of Cheese and Fermented Milk, 2nd Ed.,
Blackie Academic & Professional, London. 1997, 57152.
31. Tamime AY, Robinson RK. Yoghurt Science and
technology, 3rd Ed., Woodhead Publishing Limited,
Abington Hall, Cambridge, England. 2007, 365-371.
32. Tiwari BD. Technology of lassi: advances in traditional
dairy products. Centre of Advanced Studies in Dairy
Technology, Karnal, India: National Dairy Research
Institute (Deemed University). 1998, 103-106.
33. Vahedi N, Tehrani MM, Shahidi F. Optimizing of fruit
yoghurt formulation and evaluating its quality during
storage. American Eurasian Journal of Agriculture and
Environmental Sciences. 2008; 3:922-927.
34. Young CK, Nelson FE. Survival of Lactobacillus
acidophilus in 'sweet acidophilus milk' during
refrigerated storage. Journal of Food Protection. 1978;
41:248-250.

~ 97 ~

