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Abstract
Fructooligosaccharides (FOS) or oligofructose are unique prebiotics due to their fructosyl units with 
β (2-1) glycosidic linkage. This natural prebiotic travels intact through the GI tract and provides energy 
to stimulate the growth of beneficial probiotic microbiota especially Lactobacillus spp. These strains 
selectively perform anaerobic fermentation of FOS to release diversified favourable SCFAs that has 
manifold health benefits to human. The aim of this study was to determine the effect of prebiotic FOS 
on probiotic strains to produce SCFAs. The fermentability of prebiotic microbial FOS (MFOS) in vitro was 
assessed by comparing with commercial FOS (CFOS) on two probiotic strains Lactobacillus plantarum 
OUBN2 and Lactobacillus rhamnosus GG ATCC 53103 growth, CFU and type of metabolite synthesized 
determined by plate count method and gas chromatography, respectively. The results showed that 
the prebiotic FOS has influenced the growth of Lactobacillus sp. as their counts increased significantly 
with MFOS than in controls. The effect of 2% MFOS and CFOS on the growth of Lactobacillus plantarum 
OUBN2 was 5.08 x 1010 and 3.48 x 1010 CFU/mL whereas, Lactobacillus rhamnosus GG ATCC 53103 was 
4.97 x 1010 and 4.7 x1010 CFU/mL, respectively. GC profiles of short-chain fatty acid indicated maximum 
yield of butyric and propionic acid with concentration in L. plantarum OUBN2 as 44.52 µg/mL and 
51.88 µg/mL and L. rhamnosus GG ATCC 53103 was 37.98 µg/mL and 47.08 µg/mL of butyric acid on 2% 
MFOS and CFOS, respectively. Supplementation of FOS could boost the number of colonic Lactobacillus 
spp., simultaneously fermenting the FOS to release the health promoting SCFAs namely butyric acid.
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INTRODUCTION

	 Prebiotics are distinguished compounds 
that stimulate the growth and activity of beneficial 
bacteria in colon thereby enhancing overall 
human health.1,2 Nondigestible oligosaccharides, 
l ike GOS and FOS approved by FDA are 
recognized as prebiotics, improves probiotics 
by selectively stimulating their functions.3,4 
Fructooligosaccharides (FOS) represent a specific 
category of oligosaccharides that has garnered 
considerable commercial attention as prebiotics. 
FOS has repeated units of fructose with β (2-1) 
glycosidic linkage that can be acted upon by the 
probiotics.5,6

	 FOS are highly favoured as functional 
and nutritional food ingredients due to their 
ability to promote the positive health benefit. 
Endo Inulinolytic organisms when supplemented 
with the second most abundant plant storage 
polysaccharide namely inulin can result in the 
formation of microbial fructooligosaccharides as 
its end product. Cultivated plants notable for their 
richness in inulin, are asparagus, soybean, dahlia 
and Jerusalem artichokes.7,8 They are versatile 
components extracted from fruits and vegetables 
like banana, jicama, onion, chicory roots, garlic 
and leek as well as in cereal grains like wheat, 
corn, and barley. Currently, they are marketed 
under brand names like Raftilose and Nutraflora, 
these compounds are derived from various natural 
sources.9-12

	 Trillions of bacteria, fungi, and viruses 
coexist symbiotically with the host in the 
gastrointestinal (GI) tract, reaching extraordinary 
densities. This mutual relationship holds potential 
for mutual benefit.13-16 Probiotic bacteria need to 
withstand low pH levels and survive the acidic 
environment of the stomach, tolerate bile salts 
found in the intestinal tract, adhere to intestinal 
mucosal cells, and display clinically authenticated 
well-being of host.9,17,18 There is an expanding 
research and recognition about the ability of 
probiotic bacteria to ferment oligosaccharides 
that may hold significant importance.19-22 
Remarkably, certain strains of Lactobacillus 
and Bifidobacterium spp., which are typically 
regarded as beneficial constituents of the colon’s 
microbiota, possess the capability to metabolize 
prebiotic oligosaccharides.23 Extensive research, 

both in vitro and in vivo, has established that the 
presence of FOS or similar oligosaccharides tends 
to promote the growth or abundance of these 
bacteria.24,25

	 Small organic monocarboxylic acids, 
known as short-chain fatty acids (SCFAs) or volatile 
fatty acids, are generated through the anaerobic 
fermentation of indigestible polysaccharides 
like FOS by the microbiota residing in the large 
intestine.26 These SCFAs typically contain chains of 
up to six carbon atoms and serve as the primary 
end products of the anaerobic fermentation.23,27 
Acetate (C2), propionate (C3) and butyrate (C4) the 
common abundant short-chain fatty acids (SCFAs), 
are primary byproducts generated in the colon 
through bacterial fermentation of dietary fibers 
and resistant starch. Beyond, their traditional roles 
in providing energy, patient with the inflammatory 
bowel diseases (IDB), irritable bowel syndrome 
(IBS), type 2 diabetes (T2D), obesity, autoimmune 
disorders, or cancer commonly experience 
disruptions in the intestinal microbiome balance 
and a reduction in the abundance of bacteria 
that produce metabolites like SCFAs.28-32 SCFAs, 
particularly butyrate, have a well-documented 
impact on the immune system by promoting Treg 
differentiation and regulating inflammation.33,34 
It also contribute to the colonocytes growth and 
differentiation indicating their advantage.
	 The production of short-chain fatty 
acids using fructooligosaccharides largely 
remained intact as they reach the colon. Later 
utilized by diverse populations of gut bacteria. 
Data on Lactobacillus spp. growth indicated 
that fructooligosaccharides promoted their 
growth efficiently. Many studies conducted 
in pure cultures confirmed that, Lactobacillus 
spp. exhibited a greater capacity to utilize 
the fructooligosaccharides substrate when 
compared to glucose. Potentially elevating the 
consumption of prebiotics in the diet could 
enrich the composition of good gut bacteria and 
positively influence the nutritional quality of the 
human diet.35

	 Despite significant commercial and 
research attention given to fructooligosaccharides 
and probiotic bacteria, there remains a notable 
gap in understanding which strains effectively 
metabolize the fructooligosaccharides to produce 
sort out short-chain fatty acids under in vitro 
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conditions. This study focuses in elucidating the 
efficacy of probiotic strain Lactobacillus spp. to 
ferment the prebiotic FOS to produce health 
promoting SCFAs.

MATERIALS AND METHODS

Prebiotic substances (MFOS and CFOS)
	 For this study, two different substances 
were studied for their prebiotic potential. Endo-
Inulinolytic bacteria Bacillus tequilensis VAK19 
(Accession number ON586735.1) isolated from 
rhizosphere soil of Colocasia was inoculated on 
modified Czapek Dox media containing dahlia 
inulin (1%) as carbon substrate. The obtained 
product fructooligosaccharides was recovered 
from 24 h cultured broth and was lyophilized. This 
was labelled as microbial fructooligosaccharides 
(MFOS) and was used as a prebiotic agent 
for the study. NutraFlora® FOS a Commercial 
fructooligosaccharides (CFOS) was purchased and 
used along with dextrose as control.

Probiotic organism and inoculum preparation
	 Lactobacillus plantarum OUBN2 was 
collected from the Centre for Microbial and 
Fermentation Technology (CMFT), Department of 
Microbiology, Osmania University. Lactobacillus 
rhamnosus GG ATCC 53103 was isolated from 
the probiotic supplements purchased from the 
local market.  Both the strains were activated 
and passaged thrice in MRS or deMan Rogosa, 
and Sharpe broth cultured at 37 °C for 24 h.36 To 
prepare the inoculum, 100 mL of MRS broth was 
prepared with the ingredients including peptone 
(1 gm), beef extract (1 gm), yeast extract (0.5 
gm), glucose/FOS (1 gm), tween 80 (0.01 gm), 
ammonium citrate (0.02 gm), sodium acetate (0.05 
gm), magnesium sulphate (0.01 gm), manganese 
sulphate (0.005 gm), dipotassium hydrogen 
phosphate (0.2 gm), pH 6.5. Media was autoclaved 
for inoculum preparation and culturing of probiotic 
organisms.

Effect of prebiotics on growth of probiotic 
organisms
	 Prebiotic influence on Lactobacillus 
plantarum OUBN2 and Lactobacillus rhamnosus 
GG ATCC 53103 growth was studied using 
MFOS, CFOS and the results were compared by 

growing these strains in presence of glucose. The 
prepared inoculum of Lactobacillus plantarum 
OUBN2 and Lactobacillus rhamnosus GG ATCC 
53103 were cultured in a modified MRS broth 
where glucose was substituted with 1%, 1.5% 
and 2% of the oligosaccharide (MFOS) produced 
from the fermented broth of Bacillus tequilensis 
VAK19 and CFOS.37 A control group was cultured 
with the culturing broth not supplemented with 
prebiotics but with glucose. The growth patterns 
or cell density of the probiotics were monitored 
by measuring the turbidity at 600 nm for 0, 12 and  
24 h of incubation time. Growth rate was 
calculated using the equation.38

Growth rate =  (OD of latest Fermentation time - 
OD of its previous Fermentation time) / OD of its 

previous Fermentation time

	 0.1 mL of the culture was inoculated on 
MRS agar media to count the CFU (Colony Forming 
Units) reported as CFU/mL. pH of the fermented 
broth was determined using a calibrated pH meter.

Identification of SCFA metabolites in the 
fermented broth produced by Lactobacillus spp. 
using Gas Chromatography
	 The postbiotic SCFAs namely acetate, 
propionate and butyrate were determined using 
gas chromatography (GC). 
	 After culturing the L. plantarum OUBN2 
and L. rhamnosus GG ATCC 53103 in presence 
of microbial fructooligosaccharides, commercial 
fructooligosaccharides and glucose of different 
concentration (1%, 1.5% and 2.0%), 3.0 mL of 
the 2.0% supernatant were individually taken in 
separate tubes. 3.0 mL of 1M HCl was added, 
vortexed and the contents were mixed thoroughly. 
The tubes were immersed in an ice water bath for 
chilling. The contents were centrifuged at 10,000 
rpm for 15 min at 4 °C. Aspirate 2.0 mL of the clear 
supernatant into another fresh tube and add 2.0 
mL of ethyl acetate. Invert the tubes completely 
and mix the contents for 3 min. Centrifuge at 
10,000 rpm for 15 mins at 4 °C. Aspirate the clear 
supernatant using a sterile syringe and filter it 
through 0.2 µm filter membrane. Collect the 
filtrate in a screw capped vial and was immediately 
subjected to Gas Chromatography analysis.39 1.0 
µL of each sample was injected into an Zebron 
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Capillary column with a dimension of 30 m x 0.32 
mm x 0.25 µm with 250 °C as inlet temperature. 
The analysis was performed at 250 °C using flame 
ionization detector (FID) for 13.5 min per sample. 
Ethyl acetate was used as the sample probe 
cleaner with nitrogen as carrier gas supplied at 2 
mL/min velocity.
	 Stock solution of acetic acid (2 gm or 
190.48 µL/L), propionic acid (0.5 gm or 50.51 µL/L), 
butyric acid (0.5 gm or 52.08 µL/L) and valeric acid 
(0.1 gm or 10.65 µL/L) were prepared using ethyl 
acetate. Working standard solution were diluted (1 
in 10) from the above solutions using ethyl acetate 
and were subjected to gas chromatography.39 
	 The identification of the metabolites 
(SCFAs)  was  determined us ing  the  GC 
chromatogram by comparing the retention times 
to the standards used for the study. The metabolite 
concentrations were calculated based on the area 
covered underneath the specific peak. 

RESULTS AND DISCUSSION

	 The prebiotic potential or efficacy of 
microbial fructooligosaccharides (MFOS) to 
stimulate the growth of probiotic organisms was 
studied along with a commercial FOS (CFOS).40 
The probiotic organisms that were used for the 

study were Lactobacillus plantarum OUBN2 and 
Lactobacillus rhamnosus GG ATCC 53103. This 
study included determination of growth of L. 
plantarum OUBN2 and L. rhamnosus GG ATCC 
53103 in presence of different concentration 
of MFOS, CFOS and dextrose by monitoring the 
absorbance of the turbidity at 600 nm, calculating 
the colony forming units/mL (CFU/mL), change in 
the pH of the culture media and determining the 
concentration of short-chain fatty acids (SCFA) by 
Gas chromatography (GC).

Growth of L. plantarum OUBN2 and L. rhamnosus 
GG ATCC 53103 on MFOS and CFOS 
	 FOS has been reported as a strong 
prebiotic stimulant especially stimulating the 
growth of probiotic organisms that colonizes the 
gut. In our study, the MFOS produced by Bacillus 
tequilensis VAK19 an endo-inulinolytic bacteria 
was used as carbon source for the growth of  
L. plantarum OUBN2 and L. rhamnosus GG ATCC 
53103 strains. 
	 From the Figures 1 and 2, it can be observed 
that, the MFOS at different concentrations (1%, 
1.5% and 2%) were able to stimulate the growth 
of both L. plantarum OUBN2 and L. rhamnosus GG 
ATCC 53103, also the same effect was observed 
in control supplemented with dextrose in the 

Figure 1. Growth of L. plantarum OUBN2 at different concentrations of MFOS, CFOS and dextrose at 0, 12 and 24 h
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Figure 2. Growth of L. rhamnosus GG ATCC 53103 at different concentrations of MFOS, CFOS and dextrose at 0, 
12 and 24 h

Figure 3. CFU/mL of Lactobacillus plantarum OUBN2 on MFOS and CFOS

MRS media at different fermentation time (0, 12 
and 24 h). Whereas there was a less stimulatory 
effect of the CFOS when supplemented at different 
concentrations (1%, 1.5% and 2%). 
	 Both the probiotics exhibited notable 
growth rate of 4.5 to 5.1 times when compared 
to its initial cell density between 12 to 24 h of 
fermentation using MFOS as their carbon source 
whereas, CFOS the growth rate has slightly 
decreased with cell density ranging between 3.5 
to 4.73 times (Table).

	 Survival of probiotics in FOS supplemented 
media showed a positive response by both 
the Lactobacillus strains throughout 24 h of 
fermentation time is in agreement with a study 
reported by Scott et al.,41 Narbad et al.42 reported 
that sufficient time is required for the probiotics 
to cleave the complex structure of polysaccharides 
to release and supply the monosaccharides as 
sole carbon substrate for their growth. Also, our 
findings align with the key findings of Nobre et al.12 
which stated that microbial FOS from Aspergillus 
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ibericus significantly enhanced the growth of 
probiotics when compared to commercial FOS. 

CFU/mL of L. plantarum OUBN2 and Lactobacillus 
GG ATCC 53103 on MFOS and CFOS 
	 L. plantarum OUBN2 and L. rhamnosus 
GG ATCC 53103 exhibited growth in presence of 
different concentrations of MFOS and CFOS. It can 
be observed from the Figure 3 that the CFU/mL 
of L. plantarum OUBN2 was 5.08 x 1010 at 2% of 
MFOS and 3.48 x 1010 at 2% CFOS which indicates 
that at the concentration of 2% it is a good carbon 
source and has stimulated the probiotic organism’s 
growth. Similarly, in another study reported by 
Katarzyna et al.,37 that Lactobacillus plantarum 
LOCK 0860 has shown significant growth when 2% 
inulin was supplemented in the culture media.
	 From Figure 4, the effect of MFOS and 
CFOS on the growth of L. rhamnosus GG ATCC 
53103 was determined by calculating the CFU/mL. 
It can be inferred that, at a concentration of 1.5% 
and 2% of MFOS the CFU/mL was 4.85 x 1010 and 
4.97 x 1010 respectively. In presence of 1.5% and 
2% of CFOS the CFU/mL was 4.55 x 1010 and 4.7 
x1010 respectively. 
	 A key finding in a study by Rahman et 
al.43 observed that while formulating yogurt with 
1.5% inulin as supplement showed maximum 
counts of Lactobacillus spp. with 8.17 ± 0.01 log 
CFU/mL along with enhanced physical properties. 
Hence, it can be observed from this study that the 

concentration of 2% either MFOS or CFOS, the 
growth of the Lactobacillus plantarum OUBN2 
and Lactobacillus rhamnosus GG ATCC 53103 
was stimulated indicating that they are efficient 
prebiotic stimulants when compared to control 
(2% of dextrose). 

pH change of MFOS and CFOS supplemented 
culture media of Lactobacillus plantarum OUBN2 
and Lactobacillus rhamnosus GG ATCC 53103 
	 Prebiotics are well known to alter gut 
environment, where during their fermentation 
acidic products are produced that can reduce the 
pH of the gut. Walker et al. and Duncan et al.,44,45 
reported that a pH unit of one is sufficient to 
change the gut microbiota inhabitants. This can 
change the composition of acid labile microbiota 
species of gut and stimulate the SCFA producing 
microbes that are entitled to have butyrogenic 
effect as reported by Walker et al.44

	 In our study, when 24 h culture medium 
inoculated with Lactobacillus plantarum OUBN2 
and Lactobacillus rhamnosus GG ATCC 53103 in 
presence of MFOS and CFOS at 1%, 1.5% and 2% 
was observed that, there was change in the pH 
of the medium. The initial pH of the modified 
MRS media was 6.5. The decrease in pH from the 
initial time to 24 h was due to the release and 
accumulation of short-chain fatty acids or volatile 
fatty acids namely acetic acid, propionic acid or 
butyric acid in the culture broth, is in accordance 

Table. Growth rate of Lactobacillus spp. strains over fermentation time supplemented with MFOS and CFOS at 
different concentration 

Bacterial strain	 Concen (%)	 0-12 h	 12-24 h

Lactobacillus plantarum 	 MFOS 1%	 4.53	 0.32
OUBN2	 MFOS 1.5%	 4.53	 0.35
	 MFOS 2%	 4.55	 0.30
	 CFOS 1%	 3.5	 0.29
	 CFOS 1.5%	 3.44	 0.36
	 CFOS 2%	 4.05	 0.20
	 Control	 6.14	 0.39
Lactobacillus rhamnosus 	 MFOS 1%	 4.5	 0.30
GG ATCC 53103	 MFOS 1.5%	 4.83	 0.35
	 MFOS 2%	 5.1	 0.32
	 CFOS 1%	 4.5	 0.01
	 CFOS 1.5%	 4.52	 0.09
	 CFOS 2%	 4.73	 0.19
	 Control	 6.5	 0.32
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with Azmi et al.,39 whereas in the control with 2% 
dextrose the pH change was minimum (Figures 5 
and 6). 
	 In a study reported by Pagar et al.,46 
illustrated that, a 2% concentration of okara 
substantially boosted the growth of L. plantarum. 
This accelerated growth led to a drop in pH to 
4.24 over 24 h, strongly suggesting the active 
fermentation of prebiotics by probiotics. This 
resulted in production of various volatile organic 

acids, primarily short-chain fatty acids (SCFAs) 
agree with our study. 

GC profile of the SCFA produced by Lactobacillus 
plantarum OUBN2 and Lactobacillus rhamnosus 
GG ATCC 53103 in presence of MFOS and CFOS
	 Dextrose is the commonly used carbon 
source in the MRS media for the cultivation of 
probiotic strain. However, these strains have the 
ability to metabolize various carbon sources and 

Figure 4. CFU/mL of Lactobacillus rhamnosus GG ATCC 53103 on MFOS and CFOS 

Figure 5. Change in the pH of the culture media with different concentrations of MFOS and CFOS inoculated with 
Lactobacillus plantarum OUBN2
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their ability to degrade the same was well studied 
and reported by Saeed and Salam.47 
	 From the above results it indicated that, 
by supplementing the prebiotics at 2% (w/v), it 
was favourable for the growth and metabolism 
of probiotics. Hence, this concentration was used 
for studying and quantifying the SCFA production 
by GC, is in accordance with Katarzyna et al.37 
	 The probiotic strains namely L. plantarum 
OUBN2 and L. rhamnosus GG ATCC 53103 when 
cultured in presence of 2% of prebiotic stimulants 
MFOS and CFOS, after 24 h the obtained fermented 

broth was centrifuged and the short-chain 
fatty acids were extracted, and the samples 
were analysed using GC chromatogram. The 
concentrations of SCFAs were calculated using 
the peak area covered by the standard acetic acid, 
propionic acid, butyric acid and valeric acid GC 
profiles (Figure 7) and its yield was dependent on 
the type of carbon source used and the probiotic 
monoculture that was experimented. 
	 The metabolites namely SCFAs (µg/
mL) produced by L. plantarum OUBN2 and L. 
rhamnosus GG ATCC 53103 was 45.608 µg/mL 

Figure 6. Change in the pH of the Culture media with different concentrations of MFOS and CFOS inoculated with 
Lactobacillus rhamnosus GG ATCC 53103

Figure 7. GC Profile of SCFAs. (a). Acetic acid, (b). Propionic acid, (c). Butyric acid, (d). Valeric acid
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Figure 8. GC profile of the metabolites produced by (a). L. plantarum OUBN2 and (b).  L. rhamnosus GG ATCC 53103 
in presence of 2% dextrose (Control)

Figure 9. Metabolite concentration SCFA (µg/mL) produced by Probiotic strains. (a) L. plantarum OUBN2 and (b). 
L. rhamnosus GG ATCC 53103 on 2% dextrose (Control) - GC analysis

Figure 10. Area covered by SCFA (%) and other metabolites of L. plantarum OUBN2 and L. rhamnosus GG ATCC 
53103 using 2% Dextrose (Control)

and 46.90 µg/mL (Figures 8 and 9) respectively 
as propionic acid with less amount of acetic acid, 
when cultured on 2% dextrose media. Other types 
of metabolites were found to be in trace amounts 
(Figure 10).

	 Short-chain fatty acid metabolites 
concentration (SCFA µg/mL) produced by L. 
plantarum OUBN2 on 2% MFOS and 2% CFOS 
was 44.52 µg/mL and 51.88 µg/mL respectively 
as butyric acid and propionic acid48 (Figures 11 
and 12), other metabolites were found to be in 
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Figure 11. GC profile of the metabolites produced by L. plantarum OUBN2 in presence of MFOS and CFOS (a and b) 

Figure 12. Metabolite concentration (SCFA µg/mL) produced by Probiotic strain Lactobacillus plantarum OUBN2 
on 2% MFOS and CFOS - GC analysis

Figure 13. Area covered by SCFA (%) and other metabolites of Lactobacillus plantarum OUBN2 using 2% MFOS 
and CFOS

less amounts (Figure 13). According to Rahayu et 
al.,49 supplementation of FOS with L. plantarum 
DAD-13 has maximized the yield of SCFAs namely 
acetate, butyrate and propionate which is in 
accordance with our report. In another study by 
Sandra et al. and Fakuda et al.,50,51 reported that 
when L. plantarum ST-III along with FOS when 

supplemented resulted in increased production 
of a C2 metabolite namely acetate. 
	 Similarly, the short-chain fatty acid 
metabolites concentration (SCFA µg/mL) produced 
by L. rhamnosus GG ATCC 53103 on 2% MFOS 
and 2% CFOS was 37.98 µg/mL and 47.08 µg/mL 
respectively as butyric acid52 (Figures 14 and 15), 



	  www.microbiologyjournal.org2405Journal of Pure and Applied Microbiology

Vanitha et al | J Pure Appl Microbiol. 2025;19(3):2395-2409. https://doi.org/10.22207/JPAM.19.3.64

Figure 14. GC profile of the metabolites produced by L. rhamnosus GG ATCC 53103 in the presence of 2% MFOS 
and CFOS (a and b)

Figure 15. Metabolite concentration (SCFA  µg/mL) produced by Probiotic strain L. rhamnosus GG ATCC 53103 on 
2% MFOS and CFOS - GC analysis

Figure 16. Area covered by SCFA (%) and other metabolites of L. rhamnosus GG ATCC 53103 using 2% MFOS and CFOS

and also the other metabolites were found to be 
in trace amounts (Figure 16). 
	 The findings from our present study 
revealed that, L. rhamnosus GG ATCC 53103 

produced butyrate was found to be in agreement 
with a previous similar study as reported by 
Alessandro et al. and Wong et al.53,54 Both the 
Lactobacillus strains experimented in our study 
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produced butyrate, propionate and acetate using 
FOS at different levels. However, L. plantarum 
OUBN2 was a strong butyrate producer when 
compared to L. rhamnosus GG ATCC 53103 
in presence of MFOS. This observation is in 
agreement with previous studies as reported by 
Alessandro et al.53

	 Many probiotic strains are considered 
as reliable potential natural sources for butyrate 
production.40 Among them are potential 
Lactobacillus spp. candidate in the production of 
SCFA that elevates colonic epithelium function, 
stimulate appropriate immune and inflammatory 
responses and could possibly prevent colorectal 
cancer.55,56 As the SCFAs are organic acids, direct 
consumption may not be palatable and therefore, 
recommendation of a prebiotic like FOS with 
butyrate producing probiotic could improve 
human health.
	 The metabolic profiles of L. plantarum 
OUBN2 and L. rhamnosus GG ATCC 53103 clearly 
indicated the production of short-chain fatty 
acid like acetic acid, propionic acid and butyric 
acid from Gas Chromatography analysis.57 With 
dextrose supplementation to the probiotic strains, 
high yield of propionic acid was noted, whereas 
when the carbon source was replaced with MFOS 
the postbiotic produced were largely butyrate. 
Such postbiotic compounds becomes cross feed 
substrates for other gut microbiome as reported by 
Belenguer et al., and Falony et al.58,59 The prebiotic 
MFOS was effectively metabolized that has led 
to the production of one of the postbiotic agent 
namely, butyrate as it has been reported about its 
significance in providing energy to the colonocytes, 
modulating the immune system, prevents colon 
cancer,60 was shown to be effectively used to 
reduce adiposity and act as a communication link 
between gut and brain observed in a study by 
Gaman et al.61

CONCLUSION

	 Metabolism of prebiotics involve pH 
change directly enhancing beneficial microbial 
growth by inhibiting bad gut microbes and 
production of different types of organic acids like 
SCFAs. To have maximum benefit of prebiotics and 
probiotics, understanding the type of human diet, 
symptoms related to diseases, drugs consumed, 

age and other factors that can impact population 
of gut microbes has to be explored more. 
	 Based on our results we conclude that, 
2% of FOS supplemented as prebiotic agent has 
assisted the selected Lactobacillus spp. strains 
growth enhancement and the formed metabolites 
have the potential to positively favour in promoting 
human health. Thus, a synbiotic combination of 
Lactobacillus spp with FOS could be a sustainable 
choice in modulating the GI tract microbiota and 
needs further in vivo experiments.
	 Metabolites of gut microbiota, especially 
SCFAs are significant products in understanding 
and determining the gut microbiota associated 
diseases. Therefore, quantifying them to 
understand the type of SCFA produced by a 
probiotic strain can benefit the host. As can 
be understood from different studies, when 
compared to different types of SCFAs, the 
predominant SCFA with many health benefits is C4 
metabolite namely butyrate. From our study, it can 
be concluded that both the probiotic Lactobacillus 
strains namely Lactobacillus plantarum OUBN2 
and Lactobacillus rhamnosus GG ATCC 53103 
were stimulated efficiently by the prebiotic FOS to 
enhance their growth and activity in fermenting 
the supplied FOS. The fermented product was 
found to be butyrate a promising health promoting 
postbiotic SCFA. In addition, this study can be 
extended under in vivo to understand the long-
term benefits of prebiotics effects on diversified 
microbial gut probiotics by analysing them as a 
synbiotic product.
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