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Abstract

The presentinvestigation is based on the effect of different types of sugars on the growth of curd
bacteria in vitro. It was observed that upon the utilization of sucrose, dextrose, fructose and
lactose; most potential sugar type was lactose for the growth of curd bacteria. This was followed
by fructose.

Introduction

The present study is based on the increment of curd bacterial culture by using different types of
sugars-sucrose, lactose, dextrose and fructose. It will be observed which type of sugar best
causes increment of curd bacteria and this can be used in large scale for curd production inlarger
amount.

Aims and Objectives

Based on the above criteria, the aims and objectives of the present research are:
1. Obtaining curd bacterial culture using simple nutrientagar (NA) media

2. Addition of sucrose in curd and inoculation in NA to obtain increment of curd bacterial
culture

3. Addition of dextrose in curd and inoculation in NA to obtain increment of curd bacterial
culture

4. Addition of fructose in curd and inoculation in NA to obtain increment of curd bacterial
culture

5. Addition oflactose in curd and inoculation in NA to obtain increment of curd bacterial culture

6. Comparative account of increment in curd bacteria in presence of different types of sugars
utilised

Materials and Methods
Preparation of Nutrient Agar (NA) media

28 gm of NA powder is added to 1000 ml of boiling water and boiled, stirred and autoclaved. This
is utilized for the experimentation.

5 samples were prepared:
a. Simple curd sample

b. 1mlcurd + 0.1 gm sucrose
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C. 1ml curd + 0.1 gm fructose
d. 1mlcurd + 0.1 gmlactose
e. 1mlcurd + 0.1 gm dextrose

Pouring of NA media was done in laminar air flow cabinet after proper sterilization.
Solidification was done after pouring of media in petriplates. The 5 samples were added to
petriplates with NA media by spread plate method.

a. Inoculation of 1 ml curd sample in NA by spread plate method

b. Inoculation of 1ml curd + 0.1 gm sucrose in NA by spread plate method
C. Inoculation of 1ml curd + 0.1 gm fructose in NA by spread plate method
d. Inoculation of 1ml curd + 0.1 gm dextrose in NA by spread plate method
e. Inoculation of 1ml curd + 0.1 gmlactose in NA by spread plate method

The method of spread plating was carried out as follows:
Spread plate technique:

e Pipette the required amount of bacteria on the surface of the Petri plate containing media.
Spread the curd inoculum over the surface of the agar medium using a spreader L shaped. This
spreaderisrotated in petriplate on all sides. Incubate the plateinvertedat37 C.

Lawn of bacteria can be seen in petriplates. The different inoculums used in different petriplates
canbe weighed.

Weight of simple NA media containing petriplate taken was 40.42 gm

Weight of NA media with curd bacteria asinoculums =41.40 gm

Weight of NA media with curd bacteria containing sucrose asinoculum =46.50 gm
Weight of NA media with curd bacteria containing fructose as inoculums =43.70 gm
Weight of NA media with curd bacteria containing dextrose as inoculums =42.59 gm
Weight of NA media with curd bacteria containinglactose asinoculums =50.44 gm
Weight of bacteria was calculated = wt of (NA+inoculums) petriplate - wt of NA petriplate
Weightofsimple curd cultured in NA=41.40-40.42

Weightofcurd in presence of sucrose=46.50-40.42

Weightof curd in presence of fructose=43.70-40.42

Weight of curd in presence of dextrose=42.59-40.42

Weight of curd in presence of lactose=50.44-40.42

Results and Discussion

Lactobacillus, is a genus of Gram-positive, facultative anaerobic or microaerophilic, rod-shaped
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bacteria. They are a major part of the lactic acid bacteria group. In humans they are part of the
vaginal microbiota (1,2). Many species in this genus have had their genomes sequenced (3,4).

Lactobacillus is a Gram-positive (it retains crystal violet dye), facultative anaerobe (it can
produce energy through glycolysis and fermentation when oxygen is not present). Lactobacillus
is a member of the lactic acid bacteria group (its members convert lactose and other sugars to
lacticacid) (5,6,7).

Lactobacillus acidophilus (New Latin 'acid-loving milk-bacillus') is a species of gram positive
bacteria in the genus Lactobacillus. L. acidophilus is a homofermentative, microaerophilic
species, fermenting sugars into lactic acid, and grows readily at rather low pH values (below pH
5.0) and has an optimum growth temperature of around 37 °C (99 °F). L. acidophilus occurs
naturally in the human and animal gastrointestinal tract and mouth. Some strains of L.
acidophilus may be considered to have probiotic characteristics. These strains are commercially
used in many dairy products, sometimes together with Streptococcus thermophilus and
Lactobacillus delbrueckii subsp. bulgaricus in the production of acidophilus-type yogurt. Its
genome hasbeen sequenced (8,9,10).

Lactobacillus acidophilus cell structure

The structure of L. acidophilus has many characteristics. This bacterium is a single-celled
prokaryotic microorganism thatlacks a distinct nucleus. Although, there are many other parts to
the cell of this bacterium such as having: a cell wall, a cytoplasmic membrane, a nucleoid,
cytoplasm, ribosomes, pili, and flagella (11,12). The overall shape of L. acidophilus is one that is
rod shaped. This bacterium occurs in small chains and is usually 0.5 to 0.8 micrometre (1
mm=10-6 metre) across by 2 to 9 mm in length. It is also important to note that L. acidophilus is
non-spore-forming.

Table 1: Fresh weight of curd bacteria in gm in presence of different types of sugars after 1
day by inoculation using spread plate method

S. No. Types of sugar Weight of curd bacteria in gms
1. Ni(lssi‘f;z}ﬁlgfd 0.98 gm
2. Sucrose 6.08 gm
3. Fructose 3.28 gm
4, Dextrose 2.17 gm
5. Lactose 10.02 gm
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Graph 1: Weight of curd bacteria in grams obtained by inocula
containing different types of sugars

It was observed according to table 1 that the weight of curd bacteria was maximum in case of
presence oflactose, followed by sucrose and fructose.

Conclusions and Future Scope
Curd bacterial rate of growth can be increased by supplementation oflactose

The present study revealed that curd bacteria can be increased in their biomass and rate of growth
by addition of lactose in the inoculums followed by fructose. This can cause more formation of curd
inlesstime. The process doneinvitro can be scaled up inlarge bioreactors (13).

Curd has probiotic microbes utilized as mostbeneficial health supplements

Probiotics are microorganisms that are believed to provide health benefits when consumed. The
term probiotic is currently used to name ingested microorganisms associated with benefits for
humans and animals.The term came into more common use after 1980. The introduction of the
concept is generally attributed to Nobel recipient Elie Metchnikoff, who in 1907 suggested that
"the dependence of the intestinal microbes on the food makes it possible to adopt measures to
modify the flora in our bodies and to replace the harmful microbes by useful microbes". A
significant expansion of the potential market for probiotics has led to higher requirements for
scientific substantiation of putative benefits conferred by the microorganisms (14,15,16).

Commonly claimed benefits of probiotics include the decrease of potentially pathogenic
gastrointestinal microorganisms, the reduction of gastrointestinal discomfort, the
strengthening of the immune system, the improvement of the skin's function, the improvement
of bowel regularity, the strengthening of the resistance to cedar pollen allergens, the decrease in
body pathogens, the reduction of flatulence and bloating, the protection of DNA, the protection
of proteins and lipids from oxidative damage, and the maintaining of individual intestinal
microbiotain subjects receiving antibiotic treatment (17,18,19).
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Scientific evidence to date has been insufficient to substantiate any antidisease claims or health
benefits from consuming probiotics (20,21).

Department of Biotechnology,

Mahatma Jyoti Rao Phoole University, Jaipur
Department of Botany,

Mahatma Jyoti Rao Phoole University, Jaipur

References

1.

10.

11.

12.

13.

Alvarez-Olmos MI, Oberhelman RA; Oberhelman (2001). "Probiotic agents and infectious
diseases: a modern perspective on a traditional therapy". Clin. Infect. Dis. 32 (11): 1567-76.

Baati, L. L.; Fabre-Gea, C,; Auriol, D.; Blanc, P. . (2000). "Study of the cryotolerance of
Lactobacillus acidophilus: Effect of culture and freezing conditions on the viability and
cellular protein levels". International Journal of Food Microbiology 59 (3): 241-247.

de Roos N, Katan M (1 February 2000). "Effects of probiotic bacteria on diarrhea, lipid
metabolism, and carcinogenesis: a review of papers published between 1988 and 1998". Am ]
Clin Nutr 71 (2):405-11.

Fijan, Sabina (2014). "Microorganisms with Claimed Probiotic Properties: An Overview of
Recent Literature”. International Journal of Environmental Research and Public Health 11
(5):4745-4767.

Fuller, R, ed. (1992) Probiotics. The Scieniific Basis. Chapman & Hall, London, U.K

Gismondo MR, Drago L, Lombardi A; Drago; Lombardi (1999). "Review of probiotics available
to modify gastrointestinal flora". Int. J. Antimicrob. Agents 12 (4): 287-92.

Glucose Tests." : The Test. American Association for Clinical Chemistry, n.d. Web. 17 Nowv.
2015.

Hyvonen, L., & Koivistoinen, P (1982). "Fructose in Food Systems". In Birch, G.G. & Parker, KJ.
Nutritive Sweeteners. London & New Jersey: Applied Science Publishers. pp. 133-144.

Kretchmer, N; Hollenbeck CB (1991). "Sugars and Sweeteners". CRC Press, Inc. "Lactose
Intolerance”

National Digestive Diseases Information Clearinghouse (NDDIC). NIDDK. Retrieved 29
November 2011.

Lemieux, R. U.; Huber, G. (1953). "A chemical synthesis of sucrose”. ]. Am. Chem. Soc. 75 (16):
4118.

Ljungh A, Wadstréom T (2006). "Lactic acid bacteria as probiotics”. Curr Issues Intest
Microbiol 7 (2): 73-89.

Mach T (November 2006). "Clinical usefulness of probiotics against chronic inflammatory
bowel diseases". Journal of Physiology and Pharmacology. 57 Suppl 9: 23-33.

Curd Bacteria Being Affected by Varied Types of Sugars

Garima Sharma and Aakanksha Tarunuum

D



AIJRA Vol.Il Issue I www.ijems2015.co ISSN 2455-5967

14.

15.
16.

17.

18.

19.

20.

Makarova, K.; Slesarev, A.; Wolf, Y.; Sorokin, A.; Mirkin, B.; Koonin, E.; Pavlov, A.; Pavlova, N.; et
al. (Oct2006). "Comparative genomics of the lactic acid bacteria”. Proc Natl Acad SciUSA 103
(42):15611-6.

Mintz, Sidney (1986). Sweetness and Power: The Place of Sugar in Modern History. Penguin.

O'Connell S, Walsh G (2006). "Physicochemical characteristics of commercial lactases
relevant to their application in the alleviation of lactose intolerance". Appl. Biochem.
Biotechnol 134 (2): 179-91

Petrova, Mariya L; Lievens, Elke; Malik, Shweta; Imholz, Nicole; Lebeer, Sarah (2015).
"Lactobacillus species as biomarkers and agents that can promote various aspects of vaginal
health". Frontiersin Physiology 6.

Rettger, L.F, W.N. Levy, L. Weinstein, and ].E. Weiss. 1935. Lactobacillus acidophilus and its
therapeuticapplication. Yale University Press, New Haven

Rijkers GT, de Vos WM, Brummer RJ, Morelli L, Corthier G, Marteau P; De Vos; Brummer;
Morelli; Corthier; Marteau (2011). "Health benefits and health claims of probiotics: Bridging
science and marketing". British Journal of Nutrition 106 (9): 1291-6.

Vesa TH, Marteau P, Korpela R (2000). "Lactose intolerance”. ] Am Coll Nutr 19: 1655-175S.
Wong SY, Hartel RW.: Crystallization in lactose refining-a review. ] Food Sci 2014,
79(3):R257-72.

Curd Bacteria Being Affected by Varied Types of Sugars

Garima Sharma and Aakanksha Tarunuum

D



