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Abstract 
 

Probiotic, a beneficial live organism on the host helps in digestion, 
absorption, and manufacture of nutrients. The combination of probiotic 
with prebiotic (non-digesting food mostly consisting of non-starch 
polysaccharides and oligosaccharides) provides a better growth 
environment for probiotics. Probiotic bacteria were isolated from 
commercially available yoghurt and probiotic milk products. pH 
modified MRS agar was used for the enumeration and isolation of 
probiotic bacteria. The growth of Lactobacillus bulgaricus were 
assessed in two different prebiotic foods i.e. onion and oatmeal and 
among the two different prebiotic oatmeal served as better substrate for 
the growth of Lactobacillus spp. with 20grams of oat showed better 
growth for LAB than other concentrations. This shows that the 
concentration of 20 grams oat in 100 ml of yogurt is the adequate 
concentrations for the maximum colony formation of the probiotic 
bacteria. The combination of beta-glucan present in oat and 
lactobacillus bulgaricus in yogurt will provide food industry with 
information needed to develop more healthful and beneficial yogurt 
products. 
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Nitin Kumar et al 

 

446

1. Introduction 
Probiotic: The root of the word probiotic comes from the Greek word pro, meaning 
"promoting" and biotic, meaning "life." The Food and Agriculture Organization of the 
United Nations (FAO) defines probiotics as "live microorganisms, which, when 
administered in adequate amounts, confer a health benefit on the host." The probiotic 
should be non–pathogenic, non–toxic, should be resistant to gastric juice and produce 
antimicrobial substances. The potential benefits of probiotics include lactose 
intolerance, prevention of colon cancer, lowering cholesterol, lowering blood pressure, 
improving immune functions and preventing infections. According to the International 
Dairy Federation, a minimum of 107 bacterial cells should be alive during 
consumption. Probiotic bacteria are generally, though not exclusively, lactic acid 
bacteria and include Lactobacillus acidophilus, L. casei, L. bulgaricus, L. plantarum, 
L. salivarius, L. rhamnosus, L. reuteri, Bifidobacterium bifidum, B. longum, B. infantis 
and S. thermophilus.  

PREBIOTIC: Prebiotics are dietary substances (mostly consisting of non-starch 
polysaccharides and oligosaccharides poorly digested by human enzymes) that nurture 
a selected group of microorganisms living in the gut. They favor the growth of 
beneficial bacteria over that of harmful ones. Unlike probiotics, most prebiotics are 
used as food ingredients—in biscuits, cereals, chocolate, spreads, and dairy products, 
for example. Commonly known prebiotics are: 

Oligo-fructose, Inulin, Galacto-oligosaccharides, Lactulose and oligosaccharides  
 
 

1.1 Synbiotic Relation 
 Prebiotic helps probiotic to survive during gastro- intestinal passage(stomach 

and small intestine) 
 Prebiotics enhance colonization and adherence of probiotic bacteria in large 

intestine. 
 Increase beneficial bacteria. 
 Helps defense mechanism of body by increasing the count of probiotic. 
As per our approach we took locally available yoghurt (from Purbi Dairy, 

Guwahati, Assam) as it is produced by culturing one or more of the optional dairy 
ingredients with a characterizing bacteria culture that contains the lactic acid-
producing bacteria, Lactobacillus delbrueckii subsp. bulgaricus and Streptococcus 
thermophilus as a primary source. Secondly we took oat (marketed as Birla’ Morton 
Oats) and onion (from local market) as prebiotic source. As Beta- glucan, a soluble 
dietary fiber is found in high concentration in oat and onion has high concentration of 
inulin. In our experiment as per our objective is concerned we serially diluted the 
various proportions like 10g, 20g, & 30g of mixture of the above mentioned 
compositions. Then incubate them for 3 days at 43ºC.  
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2. Materials and Method 
Analyses of good prebiotic among onion and oat were carried out at lab after the 
preparation of media. The procedure of media preparation and the procedure for 
dilution were discussed in this section. 

 
2.1 Preparation of Media  

 0.1% Peptone solution (PL023- peptic digest of animal tissue for bacteriology) 
is prepared using distilled water and stirred (magnetic stirrer with hot plate 
MSW- 313). 99ml of peptone solution is measured and poured in 100ml of 9 
different glass bottles. 

 PH modified agar media (0140186- regular grade for bacteriology) 
 500ml of distilled water, 27.57grms of MRS broth and 6grms of agar powder 

are measured, mixed and heated using magnetic stirrer till it reaches its boiling 
point to ensure that solids are dissolved. The mixer solution is kept in 500ml of 
glass bottle. 

 MRS broth ( LM031- lactobacillus MRS broth) 
 400ml of distilled water and 22.06grms of MRS broth powder are measured, 

mixed and heated using magnetic stirrer till the boiling point temperature is 
reached. 99ml of solution is measured and kept in 3 different 100ml glass 
bottle. 

 Plain yogurt ( from purabi dairy, guwahati) 
 100grms of Purabi yogurt is measured and grinded in mixer grinder ( Philips 

mixer grinder) to break the big lumps. Yogurt is then kept in beaker. 
 Yogurt with onion 
 Onion is chopped and 10grms of it is measured and mixed in 100grms of 

yogurt. The mixer is then grinded in the grinder and kept in a beaker. 
 Yogurt with oat 
 10grms of oat is measured and grinded in grinder. Grinded oat is mixed with 

100grms of measured yogurt and kept in beaker. 
 

2.2 Procedure 
Serial dilution and plating  

1ml of plain yogurt, yogurt with onion and yogurt with oat is pipette out and 
serially diluted beginning with broth solution to peptone solution. From the culture 
incubated broth solution and peptone solution bottle, 1ml is pipette out and transferred 
to petri plates, then agar solution is poured over the culture in petri plates. When agar 
gets solidified, plates are turned upside down and kept in the incubator (NSW-151, 
NEW DELHI INDIA) at 43 C for 3 days. 

Observation: Three different experiments were conducted at the lab and their 
mean and standard deviation of all the three experiments are presented in Table 1 
which shows the colony formation of probiotic bacteria. 
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Table 1: Mean and standard (mean±S.D) deviation of 3 experiments. 
 

Sample  10-2 10-4 10-6 10-8 10-10 
Yogurt  TNTC 6.15±0.12 7.35±0.157 9.55±0 Nil 
Yogurt +onion 3.55± 0.26 5.92±0.202 7.55± 0.396 8.9±0 Nil 
Yogurt +oat 3.58± 0.46 6.23±0.064 7.47±0.064 8.9±0 11.041± 0 
 
 

 
Figure1: Dahi with different prebiotics. 

 
 

3. Result and Conclusion 
From the above observations, oats is the better prebiotic source for lactobacillus 
bulgaricus. Taking this into account, the same experiment is carried out with oat with 
10, 20, 30 grams concentration. Three experiments were conducted at different time 
intervals (3h, 6h and 9h) for three days. The mean of the result obtained in all the three 
experiments were presented in Table2.  
 

 
Table 2: Mean of 3 experiments (10^-6 reading). 

 
Sample  10^-6 
Yogurt  7.73 
Yogurt +10gm oat 7.5 
Yogurt +20gm oat 7.92 
Yogurt +30gm oat 7.339 
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Figure 2: Dahi with different composition of Oats. 

 
The graph above shows the colony formation of probiotic bacteria in the 

composition of only yoghurt and oat. The concentration of 20 grams oat in 100 ml of 
yogurt showed most consistent result of colony formation of probiotic. 
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