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Abstract:- Prebiotics are the compounds having long 

fibers structure which are generally stable at normal 

environmental condition and are used hydrolyzed 

easily. Now a day, they are highly used with probiotic 

food as a supplement to probiotic strains. Not only this, 

studies have shown that prebiotics also protects 

microorganisms against acidic and gastrointestinal 

conditions. Hence we have carried out a study to 

determine the effect of inulin and lactulose on lactic acid 

producing present in yogurt. For this study we have 

isolated two potential Lactobacilli from human breast 

milk. Both the strains were used to prepare yogurt and 

prepared yogurts were analyzed for viability of strains 

under storage, low pH and under gastrointestinal 

conditions. Results of the study have shown that 

prebiotic enhances the growth of probiotic 

microorganisms. It also maintains better viability 

during storage and is efficient in protecting Lactobacilli 

from harsh conditions of stomach. It was also observed 

that addition of prebiotic didn’t affect the overall 

activity of probiotic strains. 
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I. INTRODUCTION 

 

Prebiotics are generally non digestible fibers which 

enhances the growth and activity of microorganisms 

including probiotic microorganism in the food. These 
dietary fibers can pass through the upper gastrointestinal 

tract and reached to large intestine where it will provide 

nutrition to microorganisms. [1]–[8] Marcel Roberfroid has 

first identified such compounds in 1995. An ideal prebiotic 

should have following characteristics. It should neither 

hydrolyze nor absorb in the upper part of the 

gastrointestinal tract. It should be a selective substrate for 

one or a few beneficial bacteria commensal to the colon, 

which stimulate growth and metabolic activity. It should be 

able to change colonic microflora to favour healthy 

microbial composition. It should induce luminal or 

systemic effects which are beneficial to health. [4], [9] 
Most of the prebiotic compounds are plant based 

oligosaccharide molecules. Fructooligosaccharides, inulin, 

galactooligosaccharides, pectin, beta-glucan and 

xylooligosaccharides are most common prebiotics obtained 

from various plants. [10]–[14] Lactulose is a synthetic 

prebiotic which is obtained by isomerization of lactose 

under alkaline condition. [15], [16] Probiotic strains like 

Lactobacilli and Bifidobacterium are capable of 

hydrolyzing these oligosaccharide molecules through a 

process known as sacchrolysis. Sacchrolysis involves 

various enzymes depending on the type of oligosaccharide 

and probiotic microorganisms. Hydrolysis of inulin can 

produce ɑ-D-glucose, β-D-glucose, β-D-fructofuranose and 

β-D-fructopyranose. Inulin fructotransferases are the 

enzymes in this process and produced by probiotic 
microorganisms. [17] Previous studies have shown that use 

of prebiotic with in the food has many advantages. When 

prebiotics and probiotic strains both are added together then 

it will give synergetic effect. It is found that prebiotic 

maintains the acidity of food and hence protect probiotic 

microorganism for lower pH. It also favours the growth of 

microorganisms. [2], [18]–[20] Not only this, it was also 

noted that it contributes significantly in appearance, texture 

and taste of product. Viability which is one of the most 

vital parameter of probiotic food, prebiotics were also 

found to promote viability of probiotic strains under 

various conditions. [21], [22] In many studies it was seen 
that the viability was not affected for more than 5.0% at the 

end of storage time of 28 days at 4ºC and even after 

incubation in gastric juice, viability still remained high. 

[23]–[25] Prebiotics generally does not affect proteolytic 

activity of microbial strain. Knowing the advantages of 

prebiotics, we have also carried out a study in which we 

have analyzed various parameters of probiotic yogurt 

produced by us in presence of two prebiotic. We have taken 

inulin and lactulose as prebiotics. Both this prebiotics are 

easily available and can be used for various types of 

probiotic foods. We have carried out our study to determine 
the effect of prebiotic on three main parameters. These 

parameters are growth of microorganisms, viability of 

microorganisms and activity of microorganism. To 

determine the growth of microorganisms, probiotic strains 

were grown in presence of inulin (2%) and Lactulose (4%). 

The concentration of both the prebiotics were taken as per 

recommendation of previous studies. [26], [27] Probiotic 

microorganisms were allowed to grow for 96 hrs and viable 

cells were counted to derive the results. In Viability count, 

microbial strains were analyzed for viability during storage 

and during gastrointestinal condition. Probiotic yogurt was 

stored for 35 days at 4ºC and viable count was calculated 
each week. For viable count under gastric condition, 

synthetic condition was applied to the yogurt and remaining 

cells were counted. Probiotic activity was analyzed by 

determining acidifying activity of microorganisms grown 

with and without prebiotics. Obtained results of the study 

were analyzed and discussed in detail with other similar 

studies. 
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II. METHODOLOGY 

 
Previously isolated strains Lactobacillus fermentum 

MT308789 and Lactobacilli oris MY308790 isolated from 

human breast milk using MRS media was used for the 

study. 

 

A. Preparation of Yogurt with prebiotics 

Yogurt was prepared as per procedure suggested by 

Kailashpathy et al with slight modifications. The following 

steps were followed to prepare yogurt. [28], [29]. Before 

preparing yogurt, yogurt starter microorganisms (S. 

thermophilus, L. fermentum MT308789 and L. oris 

MT308790) were activated in respective media under 
favourable conditions for 4 hrs. For preparation of yogurt, 

18.0 gm of skimmed milk power was dissolved in distilled 

water was added and heated at 85°C for 20 minutes. It was 

allowed to cool at 40°C. To this pre-sterile prebiotics agent 

inulin (final concentration 2%) or lactulose (final 

concentration 4%) was added. After cooled down 2% 

volume of active S. thermophiles and either of 2% volume 

of L. fermentus MT308789 or L. oris MT308790 were 

inoculated. Incubation was carried out at 42°C until the pH 

reaches to 4.5 

 
B. Determination of growth 

Growth of probiotic microorganisms were determined 

by growing them in MRS broth for 96 hours and counting 

the viable count of microorganism on MRS plates. For 

determination of growth of probiotic in presence of 

prebiotic, MRS broths were prepared as per standard 

procedure as described in earlier chapter. Broths were 

incubated for 24 hrs under anaerobic condition for check 

the presence of any contamination. After 24 hours, broths 

were inoculated with L. fermentum MT308789 and L. oris 

MT308790 in two separate flasks and were allowed to grow 

at 37ºC under anaerobic condition for 24 hours. After 24 
hours, aliquots of freshly grown culture were transferred to 

another sterile MRS broth till the cell density reaches to 3 

X 104/mL using spectrophotometer. Flasks were allowed to 

incubate for 96 hours and viable counts were counted at 

regular interval of 24 hours. For viable count, 1 ml of active 

culture was taken and serially diluted in sterile distilled 

water. From each dilution, MRS plates were spreaded with 

50µL of culture suspension and allowed to incubate for 24 

hrs at 37ºC. CFU was counted by keeping the dilution in 

mind and results were presented in form of log CFU/mL. 

 
C. Determination of viability 

Viability count was determined to check the effect of 

storage time on probiotics as well as to check the effect of 

gastrointestinal juice on probiotics. For determining the 

effect of storage time on viability, viability of cells during 

storage was counted for total 35 days. Samples were taken 

at regular interval of 7 days and proceed as follow. 1.0 gm 

of yogurt sample was taken and suspended in 100 mL of 

sterile distilled water. From this suspension, serial dilutions 
were as per standard procedure and from each tube 50 µL 

of sample were spreaded on prepared MRS plates. Plates 

were incubated at 37°C under anaerobic conditions till the 

visible colonies are obtained. Total microbial count per 

gram of yogurt was calculated by multiplying with dilution 

factors. 

     

For determining the effect of gastric juice on viability, 

an experiment was carried out as per procedure suggested 

by Gomaa. [30] Both the strains L. fermentus MT308798 

and L. oris MT308790 were activated by growing in MRS 

media for 24 hrs at 37ºC under anaerobic condition. After 
24 hrs 5.0 mL of microbial cells were harvested by 

centrifugation and washed with sterile phosphate-buffered 

saline solution (pH 7.0). The pellet was collected and 

resuspended in 500 μL of the same buffer. 100 μL of this 

microbial suspension was added to 900 μL synthetic gastric 

juice solution and incubated for 1 and 3 hrs. At the end of 

incubation 50µL of sample was spreaded on MRS plates 

and incubated at 37ºC for 24 hrs. Total microbial count was 

calculated by multiplying with dilution factors results were 

presented in form of log CFU/mL. 

 
D. Determination of pH 

Before measuring the pH of yogurt pH meter was 

calibrated with standard buffer solutions.  pH of each 

yogurt sample was measure as per standard procedure of 

pH measurement by pH meter for milk and milk 

products.[31] 

 

E. Determination of titratable acidity  

Titratable acidity was determined as per standard 

protocol suggested by food safety and standard authority of 

India (FSSAI). [31]. Titratable acidity as lactic acid was 

measured for 35 days with interval of 7 days. The following 
procedure was applied for TA. 10.0 gm of yogurt was taken 

in a clean glass dish or basin. To that 30.0 ml of warm 

water was added and mixed properly. To that mixture 

around 0.5 ml of phenolphthalein was added and mixed 

thoroughly. Mixture was titrated against 0.1N NaOH. 

Reaction was considered complete if colour stands for more 

than 20 seconds. 

 

Calculation 

Titratable acidity as Lactic acid=  9 AN 

                                                W  
Where, 

A = mL of standard NaOH required for titration 

N = Normality NaOH solution 

W = weight of yogurt taken for test 

 

All experiments were carried out in triplicate and result 

were represented and Mean±SD. 
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III. RESULS 

 
A. Determination of growth 

When both the probiotic strains were grown in presence of two different probiotics, the following results were obtained. 

(Table 1 & 2, Figure 1 & 2) 

 

L. fermentum MT308789( Log CFU/mL) 

Incubation 

Time 
Types of yogurts 

Without 

With 

Inulin (2%) 

With 

Lactulose (4%) 

0 4.50±0.12 4.56±0.12 4.61±0.12 

24 4.40±0.13 4.92±0.16 5.23±0.23 

48 4.52±0.13 6.30±0.24 7.90±0.38 

72 4.19±0.11 8.10±0.41 9.70±0.51 

96 3.62±0.11 6.42±0.21 8.20±0.34 

Table 1:- Growth of L. fermentum MT308789 in presence of various prebiotics 

 

L. oris MT308790 ( Log CFU/mL) 

Incubation 

Time 
Types of yogurts 

Without 

With 

Inulin (2%) 

With 

Lactulose (4%) 

0 4.43±0.12 4.49±0.14 4.53±0.14 

24 4.46±0.13 4.76±0.19 4.93±0.28 

48 4.54±0.13 6.12±0.28 7.54±0.31 

72 4.12±0.11 7.86±0.39 9.36±0.46 

96 3.54±0.11 6.19±0.19 7.91±0.31 

Table 2:- Growth of L. oris MT308790 in presence of various prebiotics  

 

 
Fig 1:- Growth of L. fermentum MT308789 in presence of various prebiotics 
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Fig 2:- Growth of L. oris MT308790 in presence of various prebiotics 

 

Results clearly indicates that prebiotic do not have any significant effect in the initial phase of growth. This may be because 

of other nutrient molecules present in the growth media. After 24 hrs of growth, cultures without any prebiotic have shown very 

less growth. Microbes have reached to in the stationary phase. Whereas cultures with probiotics were still in their log phase and 

showed good growth. Growth of these culture were continues upto 72 hrs and after that they have shown decline pattern of 

growth. It indicated that, addition of prebiotic can provide energy to the probiotic microorganisms for longer duration and keep 

them alive. Probiotic microorganisms produce certain hydrolyzing enzymes which degrade these prebiotics and used them as 

source of energy. [15], [32], [33] 

 

B. Determination of viability 
As described earlier, viability is one of the most important criteria for any probiotic food. This viability is affected during the 

storage of food and interacting with gastrointestinal juice and bile juice. In this study effect during storage and after interacting 

with gastrointestinal juice were studied. Obtained results are noted as mentioned in the table below. (Table 3 to 6, Figure 3 & 4)    

 

L. fermentum MT308789 (No of cells X107/gm) 

Storage time 

in days 
Types of yogurts 

Without With Inulin (2%) With Lactulose (4%) 

0 8.32±0.23 8.28±0.31 8.34±0.39 

7 7.21±0.21 7.69±0.28 7.76±0.34 

14 6.64±0.18 6.98±0.29 7.15±0.29 

21 5.42±0.17 5.78±0.25 6.18±0.21 

28 4.86±0.15 5.13±0.21 5.77±0.28 

35 4.55±0.16 4.92±0.18 5.18±0.22 

Table 3:- Viability of L. fermentum MT308789 during storage at 4ºC 
 

L. oris MT308790 ( No of cells X107/gm) 

Storage time 

in days 
Types of yogurts 

Without With Inulin (2%) With Lactulose (4%) 

0 7.98±0.19 8.07±0.28 8.14±0.34 

7 7.14±0.17 7.48±0.32 7.61±0.31 

14 6.42±0.21 6.89±0.30 7.01±0.32 

21 5.21±0.18 5.68±0.26 5.93±0.29 

28 4.78±0.16 5.14±0.22 5.57±0.27 

35 4.46±0.14 4.81±027 5.12±0.30 

Table 4:- Viability of L. oris MT308790 during storage at 4ºC 
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Fig 3:- Viability of L. fermentum MT308789 during storage at 4ºC 

 

 
Fig 4:- Viability of L. oris MT308790 during storage at 4ºC 

 
From the obtained results of viable count during storage at 4 ºC, it was noted that viability pattern with or without prebiotic 

remains the same. But the total viable count remains high in the yogurt which contains inulin and Lactulose. Data also reveal that, 

at the end of 35 days of storage, yogurts with prebiotics has 10.0% - 15.0% higher numbers of viable cells as compare to the 

yogurt without any prebiotics. It was also noted that after 14 days of incubation, viability reduces significantly. This might be 

because of production of certain acidic molecules during storage, resulted into lowering down the pH and destroying the probiotic 

microorganisms. [34]–[36] 

 

C. Effect on viability after interacting with gastrointestinal juice 

Any probiotic food consumed has to pass through the harsh condition of stomach. Stomach carried gastric juice and bile 

juice which are essential for digestion of food. Presence of this mixture generates highly acidic condition which destroys 

microorganisms quickly. Certain prebiotics are known to protect microorganisms against this condition. Here when both the 
probiotic strains were tested for viability by synthetic gastric juice, following results were obtained. 

 

L. fermentum MT308789  ( log CFU/mL) 

Interaction time in 

Hrs 
Types of yogurts 

Without With Inulin (2%) With Lactulose (4%) 

0 8.32±0.35 8.28±0.42 8.34±0.34 

1 6.89±0.24 7.11±0.26 7.17±0.15 

3 4.54±0.19 6.42±0.31 6.57±0.21 

Table 5:- Viability of L. fermentum MT308789 after interaction with gastric juice 
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L. oris MT308790 ( log CFU/mL) 

Interaction time in hrs Types of yogurts 

Without With Inulin (2%) With Lactulose (4%) 

0 7.98±0.28 8.07±0.17 8.14±0.09 

1 5.12±0.14 6.89±0.26 6.93±0.16 

3 4.23±0.08 5.92±0.24 6.09±0.26 

Table 6:- Viability of L. oris MT308790 after interaction with gastric juice 

 

From the above data, it can be interpreted that 
microorganisms of the probiotic yogurt without any 

prebiotic are very susceptible to gastrointestinal juice and 

lost viability rapidly. At the end of 1 hour of interaction 

around 30.0% populations die and at the end of 3 hours of 

interaction, more than 50.0% populations have died. In 

contrast to this, when yogurts with prebiotic were studies, 

they showed very higher cell viability as compare to 

previous one. At the end of 3 hrs of interaction only 25.0% 

- 30.0% populations have died. This clearly indicated that 

prebiotic has potential to protect probiotic strains against 

certain harsh environmental conditions. [37]–[39]     

 
 

 

 Determination of probiotic activity 
One of the most reliable and easy method to check the 

activity of probiotic microorganisms is determining their 

post acidification ability. [40], [41] If probiotic 

microorganisms are alive and active than it will definitely 

perform some activity and produces certain acidic products 

which increases the acidity of the product and lower down 

the pH of product. Lactic acid is among the most dominant 

product which is produced. [13], [42] Acidification can be 

determined by measuring the pH and through titration. [13], 

[43], [44] 

  

Here when the pH of yogurts with and without 
prebiotic was measured for 35 days, following results were 

obtained. (Table 7 & 8, Figure 5 & 6) 

 

L. fermentum MT308789 

Storage time 

in days 
Types of yogurts 

Without With Inulin (2%) With Lactulose (4%) 

0 4.43±0.10 4.44±0.09 4.42±0.10 

7 4.38±0.08 4.36±0.07 4.37±0.09 

14 4.36±0.09 4.32±0.06 4.35±0.08 

21 4.34±0.06 4.29±0.06 4.31±0.07 

28 4.30±0.04 4.27±0.05 4.28±0.06 

35 4.24±0.05 4.20±0.06 4.22±0.06 

Table 7:- Change in pH of yogurt prepared using L. fermentum MT308789 during storage 

 

L. oris MT308790 

Storage time 

in days 
Types of yogurts 

Without With Inulin (2%) With Lactulose (4%) 

0 4.41±0.12 4.44±0.13 4.39±0.11 

7 4.38±0.10 4.35±0.10 4.35±0.10 

14 4.33±0.08 4.29±0.09 4.32±0.08 

21 4.30±0.07 4.25±0.08 4.27±0.09 

28 4.27±0.08 4.22±0.07 4.23±0.06 

35 4.23±0.06 4.18±0.06 4.19±0.04 

Table 8:- Change in pH of yogurt prepared using L. oris MT308790 during storage 
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Fig 5:- Change in pH of yogurt prepared using L. fermentum MT308789 during storage 

 

 
Fig 6:- Change in pH of yogurt prepared using L. oris MT308790 during storage 

 

Based on the results obtained for pH change during the storage at 4ºC, it was observed that all yogurts posses some 

metabolic activity. When the metabolic activity of yogurts having prebiotic were compared to plain yogurt, it was seen that the 

metabolic activity is high resulting into production of acidic molecules especially lactic acid. This results into reduction in pH of 

yogurt. This indicates that probiotic microorganisms are still working and metabolically active. Another method which was used 

for determination of activity was titratable acidity. [45], [46] Results of titratable acidity are as below. (Table 9 & 10, Figure 7 & 

8) 

 

L. fermentum MT308789 

Storage time 

in days 

Types of yogurts 

Without With Inulin (2%) With Lactulose (4%) 

0 0.62±0.05 0.60±0.06 0.61±0.06 

7 0.66±0.06 0.69±0.05 0.68±0.06 

14 0.71±0.09 0.75±0.06 0.73±0.07 

21 0.78±0.08 0.83±0.07 0.84±0.08 

28 0.82±0.10 0.89±0.09 0.88±0.10 

35 0.89±0.11 0.93±0.09 0.94±0.10 

Table 9:- Change in titratable acidity of yogurt prepared using L. fermentum MT308789 during storage 
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L. oris MT308790 

Storage time 

in days 
Types of yogurts 

Without With Inulin (2%) With Lactulose (4%) 

0 0.59±0.04 0.61±0.05 0.63±0.06 

7 0.63±0.06 0.65±0.06 0.69±0.08 

14 0.68±0.08 0.71±0.06 0.73±0.07 

21 0.72±0.07 0.75±0.06 0.76±0.08 

28 0.79±0.08 0.84±0.07 0.86±0.09 

35 0.86±0.11 0.91±0.10 0.92±0.08 

Table 10:- Change in titratable acidity of yogurt prepared using L. oris MT308790 during storage 

 

 
Fig 7:- Change in titratable acidity of yogurt prepared using L. fermentum MT308789 during storage 

 

 
Fig 8:- Change in titratable acidity of yogurt prepared using L. oris MT308790 during storage 
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Obtained results have clearly indicated that during 

storage production of lactic acid was higher in the yogurts 
having prebiotics as compared to plain yogurts. This is 

another indication of active probiotic strain in the yogurts. 

[35], [46], [47]  

 

IV. DISCUSSION 

 

Prebiotic molecules are performing an important 

function of selective stimulation of intestinal bacteria, 

especially Lactobacilli and Bifidobacterium. Prebiotics are 

very stable and is not degraded by gastric enzymes in the 

small intestine. [7], [9] Instead of this they will be 

fermented by probiotic bacteria in the large intestine. 
Fermentation of prebiotics produced short-chain fatty acids 

(SCFA), mainly lactate, acetate, propionate, and butyrate 

and these compounds decreases pH of product. Too much 

production of these molecules possibly reduced the 

numbers of pathogenic microorganisms. [37], [48], [49] 

Studies have shown that fermentation of prebiotics by the 

probiotic bacteria enhances person’s health by improving 

absorption of minerals such as Mg, Ca and Fe. [9], [49] 

Studies have also shown that prebiotic produces such 

compounds which can prevent colon cancer and other 

similar cancers. [18], [50]–[52]  
 

Based on the atomic structure and chemical 

properties, current probiotics can be classified in three main 

categories. These categories are saccharide/sugar 

derivatives, proteins/peptides, and lipids. [3], [53], [54] 

Most preferred prebiotics used in food are saccharide 

derivative. Most of these saccharides are derivatives 

obtained from plants. Oligosaccharides (gluco-, galacto-, 

fructo-, isomalto-, xylo), inulin, lactulose, lactosucrose, 

resistant starch, pectin, guar gum, and chitosan are 

examples of such prebiotic molecules. [26], [32], [55] 

These molecules are obtained from cereals, legume, barley, 
wheat, chickpea, lentils, chicory, Jerusalem artichoke, 

onion, garlic, okra, leek, dragon fruit, jack fruit, palm fruit, 

nectarine and mushroom. [4], [16], [37], [56]–[58] When 

food is prepared using this kind of plants it may have 

natural contain prebiotics properties or else it can be 

incorporated by adding prebiotics at the time of production. 

Food which posses both prebiotics as well as probiotics 

together then this kind of food is known as symbiotic. It 

can be defined as combination of prebiotics and probiotics. 

[3], [56], [59], [60] This provides nutritional supplement 

with surety to added health benefits. It is known that food 
having both prebiotic and probiotics are able to tolerate 

oxygen, low pH, and unfavorable temperature. [61]–[63] 

Not only this, it also helps in keeping the probiotic 

microorganisms alive in the digestive system. [64], [65] 

Nowadays, prebiotics are highly used in foods, especially 

in dairy products. [21], [66] 

 

Till now many studies have been carried out to 

analyze effect of various prebiotic compounds in the food. 

Most of the studies have focused on the growth of 

probiotics, activity of probiotics and viability of probiotic 
in presence of prebiotic compound. In a study of Yeo and 

Liong, effect of prebiotics on probiotics in soymilk was 

carried out. They have studied growth pattern and viability 

of probiotic microorganisms. At the end of the study they 
have concluded that addition of prebiotic enhances the 

growth of probiotic and also improve viability. They have 

used fructooligosaccharide, mannitol, maltodxtrin and 

pectin and got the same results with all prebiotics. [33] In 

our study also we have found similar kind of results. Both 

the probiotic strains have shown better growth and viability 

in presence of inulin and Lactulose. Similar results were 

obtained by Mishra and Mishra for inulin and 

fructooligosaccharide with soymilk. They have also added 

that prebiotic also improves the quality of product in term 

of texture, rheology and sensory characteristics. [46] 

Gustaw et al also observed the same outcome when they 
studied various prebiotic on bioyogurts. Even when 

lactulose was used as prebiotic in fermented milk similar 

result was obtained. The only difference is the 

concentration of lactulose should be used is higher than the 

inulin. [67] Gomma has studied the effect of various 

prebiotic on the fatty acid profile of L. brevis where he 

found fatty acid profile of the probiotic microorganism can 

be affect by various prebiotic molecules. He also noted that 

addition of inulin in the medium increase the level of 

unsaturated fatty acids which has certain health benefits. 

[30] When Oliveira et al tried to use more than one 
Lactobacilli strains as probiotic in cocktail form with 

fermented skim milk using inulin as prebiotic, they have 

found that multiple strains has less growth rate as compare 

to pure strains. So they have recommended to use any one 

probiotic microorganisms along with S. thermophilus for 

fermentation of milk. [27] Figueroa-Gonzalez et al have 

carried out a study to determine the actual effect of 

prebiotic in probiotic food using commercial saccharide. 

Based on their study they have recommended that actually 

prebiotic activity can be better understand by quantitative 

prebiotic parameter like prebiotic index and prebiotic 

activity score as compare to observing the utilization of 
carbohydrates. [32] Harti et al has prepared chito-

oligosaccharide as used as a natural preservative for 

preservation of tofu. Their detailed study has revealed that 

2.0% concentration of chito-oligosaccharide can preserve 

tofu without affecting its natural properties. [68] When 

Sendra et al used citrus fruit fibers as prebiotic in fermented 

milk; they have observed that citrus fibers enhance the 

survival of probiotic microorganism during storage under 

refrigeration. Not only this, it has also enhanced the growth 

of probiotics. Based on their study they suggested that 

citrus fruit fibers should be used as a vehicle for probiotic 
in variety of food products. [69] Minj and Vij have taken 

inulin as a prebiotic and optimized its concentration for best 

results. They have shown that inulin definitely have 

positive effects on growth, viability and activity. They have 

shown that addition of excess concentration inulin didn’t 

have any additional effect. They have recommended to use 

maximum 2.0% - 3.0% of inulin which gives best results. 

[70] Study of Mumcu and Temiz have shown that addition 

of prebiotic didn’t have any negative effect on probiotics 

during storage at low temperature. Rather it promotes 

metabolic activity by probiotic strains which results in the 
higher titratable acidity and power the pH value. [71] Same 

observation was made by Fornelli et al, they have observed 
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that titratable acidity was increased significantly after 7 

days of storage. Even they also noted that product without 
probiotics and prebiotics have comparatively less acidic pH 

than the production have probiotics and prebiotics. [13] 

This may be because of higher metabolic rate of probiotic 

in present of prebiotic. Studies have shown that probiotics 

leads to production of short chain fatty acid which results 

into pH. This inhibits the growth of certain pathogenic 

microorganisms in the gut in a way protecting human from 

several pathogenic disease. [7], [34], [48]       

 

Prebiotics are known to have various functions. These 

includes calcium and other mineral absorption, enhance 

immunity, reduced cholesterol and triacylglycerol, 
destroying pathogenic microorganisms, maintain balanced 

microbiota, reduction of colon cancer, lowering down 

bowel inflammation and reduction in allergic symptoms. 

[43], [49] World gastroenterological organization has 

issued global guidelines for probiotics and prebiotics. They 

have mentioned about clinical application of prebiotics in 

colorectal cancer, diarrhea, hepatic encephalopathy, 

ulceratice colitis, Crohn’s disease, lactose malabsorption, 

nectrotizing enterocolitis and fatty liver. [72] George et al 

has studied the effect of prebiotic and probiotic on chronic 

kidney disease. They have observed that use of appropriate 
prebiotic and probiotic can reduce production of certain 

uremic toxins like creatinine, nitrogen, uric acid in case of 

chronic kidney disease. [73] Ferrarese et al have carried out 

an experiment where they have studied the effect of 

prebiotics on weight loss and metabolic syndrome. From 

entire study, they have concluded that for each prebiotic 

dose dependent effect and length of probiotic should be 

standardized to reduce excess weight and enhance 

metabolism. [74] Orel and Rebersak have studied the effect 

of prebiotics to pediatric population for constipation, poor 

weight gain and eczema. They have observed benefit effect 

of prebiotics in the children having complains of 
constipation, poor weight gain or eczema. They have 

suggested incorporation of prebiotics in the ORS for rapid 

and easy supplementation. [75] Indrio et al have studied the 

effect of prebiotic on gastrointestinal motility of newborn. 

In the study glucooligosaccharide and 

fructooligosaccharide in ratio of 9:1 was given to newborns 

for 30 days and various clinical parameters were studied. 

Results of the study revealed that supplementation of 

prebiotic may stimulate gastric emptying and improve 

maturation of the EGG activity. [76] Recent research in 

prebiotics has focused on use of biotechnology to enrich the 
plants with prebiotic molecules naturally. An attempt was 

made by Dwivedi et al to breed prebiotic rich nutritious 

food crops. They have suggested to use genetic based 

approach for production of plants which better quality of 

prebiotics. [57]  

 

 

 

 

 

 
 

 

V. CONCLUSION 

 
Based on the entire study for prebiotic carried out here 

and from the obtained results, it can be concluded that 

addition of prebiotic molecules surely enhance probiotic 

microorganisms growth and viability. They will also keep 

them active during storage at low temperature. Not only 

this, they will also protect them against harsh conditions of 

gastrointestinal juice. Even it also keeps the 

microorganisms potentially active during storage.   
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