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Abstract 

Banana peel is an agroindustry waste from a banana chip company or other 

foods that have nutritional value that can be used as prebiotics in animal feed. 

which so far has not been utilized and has a high carbohydrate content so that 

its value can be increased as a source of prebiotics in the implementation of feed 

additive strategies that do not involve antibiotics in livestock rations. This study 

aims to determine the ability of lactic acid bacteria to ferment 

fructooligosaccharides isolation from banana peel extracts and as a source of 

prebiotics in rations in vitro. The material used is banana peels from the banana 

chips industry obtained from the Bandar Lampung municipality. 

Fructooligosaccharide testing of banana peel extract as a prebiotic source was 

carried out in vitro using lactic acid bacteria (BAL). BAL types used are 

Bifidobacterium bifidum. . The media used as a bacterial growth medium is the 

MRS base liquid media but the glucose media is replaced with 

fructooligosaccharides isolation  from banana peels. As a comparison (control) 

MRS base is used   the sugar component. Incubation was carried out 

anaerobically for Bifidobacteria bacteria in 37 oC incubators. The calculation of 

the number of BAL is calculated after being incubated for 24-48 hours. The 

results showed tofianahat fructooligosaccharides isolated from banana peels 

could support the growth of lactic acid bacteria (Bifidobacteria). The results of 

this study can be concluded that fructooligosaccharide has the potential as a 

source of prebiotics in livestock rations because it can support the growth of 

lactic acid bacteria in vitro. 
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INTRODUCTION 

The use of feed additives or feed additives in business is common in order to  growth 

or increase livestock productivity and improve feed efficiency. Feed additives that are 

often used are antibiotics at the subtherapeutic level, although the effects on human 

health are questionable. is expected to reduce the population of pathogenic 

microorganisms (pathogens) in the digestive tract, so that livestock are healthier and 

can make better use of feed nutrition for growth or production. food function, not only 

to meet the nutritional needs of the body, but is also expected to provide other health 

benefits. Public awareness of health is an opportunity for researchers to develop 

livestock products that are beneficial to health. One of them is by giving prebiotics as 

nutrients to grow and develop beneficial bacteria such as Bifidobacteria which in turn 

can increase body resistance and leave no residue on livestock products so that it is safe 

for humans who consume them. Prebiotics are feed ingredients in the form of fibers. 

These fibers can be a trigger for the increase in beneficial bacteria for livestock such as 

Bifidobacteria, so as to improve host health [6]. Oligosaccharides can act as prebiotics 

because they cannot be digested, but are able to stimulate the growth of lactic acid 

bacteria (LAB) such as Lactobacillus and Bifidobacteria in the digestive tract [10]; [6]. 

Fructoologosaccharides are found in a variety of food ingredients, such as grains, fruits, 

vegetables, beans, tubers and other crop products. Fructooligosaccharides can also be 

obtained by hydrolysis or enzymatic processes of polysaccharides, such as starch and 

crude fiber [6]. 

Some prebiotics such as fructooligosaccharides and inulin play a role in improving 

health by modifying the balance of intestinal microflora [4] and selectively stimulating 

the growth of beneficial bacteria such as Lactobacillus and Bifidobacteria [3]. These 

specific carbohydrates function as food for beneficial bacteria [7]. 

Fructooligosaccharides from isolation from banana peel extract have the potential to be 

used as prebiotics in livestock rations. To find out whether the fructooligosaccharide 

can be fermented by lactic acid bacteria (Bifidobacteria) it is necessary to do an in vitro 

test by modifying the microbial growth media, where commercial media containing 

glucose are replaced with fructooligosaccharides isolated from banana peel extract as a 

media for growing lactic acid bacteria. . The purpose of this study was to determine the 

ability of lactic acid bacteria to ferment fructooligosaccharides isolated from banana 

peel extracts and as a prebiotic source in stimulating the growth of lactic acid bacteria 

(BAL) in vitro. 

 

METHODS 

The material used in this research is the fraction of carbohydrates 

(fructooligosaccharides) from banana peel extract isolation. Testing the ability of FOS 

as a prebiotic in vitro using Lactic Acid Bacteria (LAB) to determine whether the FOS 

produced can be fermented by BAL (Bifidobacterium bifidum), namely testing by 

modifying Lactic Acid Bacteria (LAB) to determine whether the FOS produced can be 

fermented by BAL (Bifidobacterium bifidum), namely testing by modifying Lactic 

Acid Bacteria (LAB). microbial growth media where commercial media containing 
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glucose are replaced by FOS isolated from yellow and green ambon banana peel (Musa 

paradisiaca var. sapientum (L.)  

The work was carried out acceptively, to avoid contamination, each treatment was made 

four replications, in each observation that is at 0 hours, 12 hours, 24 hours, 36 hours, 

and 48 hours. Incubation was carried out anaerobically for Bifidobacterium bacteria in 

37oC incubator. To make anaerobic conditions anoxomat was used, and the calculation 

of the number of LAB was carried out after incubation. The control treatment is carried 

out through the same steps, but no sugar sources are added.  Other ingredients used are 

physiological solutions (0.85% NaCl), aquades, and spiritus. Equipment used include: 

autoclaves, 37oC incubators, anaerobic jar, anoxoma laminar hood, refrigerator, petri 

dish, test tube, erlenmeyer, cup glass, measuring flask, label paper, aluminum foil, 

cotton, vortex, micropipette 100-1000 μm, tip 100 μm, centrifuge, membrane filter, 

bunsen and ose.  Testing Media Set. The testing media used as a medium for the growth 

of lactic acid bacteria were MRS base liquid media but glucose media was replaced 

with FOS isolated from yellow ambon banana peel and green ambon banana peel. 

Bifidobacterium growth media consists of: Trypticase, Pytone, Yeast extract, Tween 

80, Cystein hydroclorid, K2HPO4, MgCl4 6H2O, Zn SO4 7H2O, CaCl2, Bacto agar 

and oligosaccharide sugar. The prepared media was adjusted to pH 6.4 to 6.6 by adding 

1% HCl or 1% NaOH, then placed in 9 ml test tubes and sterilized by autoclaving at 

121oC for 15 minutes. K2HPO4 minerals are made separately, with the aim to avoid 

the formation of sediment and turbidity. K2HPO4 was made with a concentration of 

100 times the initial media concentration, then sterilized by autoclaving at 121oC for 

15 minutes. 0.1 ml of K2HPO4 mineral solution was added aseptically to a tube 

containing 8.9 ml of MRS basis. The addition of the K2HPO4 mineral was carried out 

when testing the growth of lactic acid bacteria (Bifidobacterium) in vitro. 

The FOS of yellow and green ambon banana peel isolation used in this study was 

previously sterilized with a 0.45 μm sterile filter membrane and then filtered with a 0.2 

μm sterile membrane. Then as much as 3% sterile oligosaccharide sugar is added to the 

sterile basis MRS aseptically.FOS fermentation testing  This test aims to determine 

whether FOS suspected of acting as a prebiotic can be fermented by lactic acid bacteria 

(Bifidobacterium). FOS testing is done by modifying the growth media of lactic acid 

bacteria (BAL) in vitro [5]. Observation of the growth of lactic acid bacteria on the 

media should be done by making the basic growth media MRS (without carbon sources) 

consisting of L-cysteine, Bacto agar, purple bromcresol and aquadest. The base media 

was then autoclaved, while the FOS results from the isolation of yellow and green 

ambon banana peels tested were sterile filtered and then added to agar media. 

The media used as a bacterial growth medium is MRS base liquid media but the glucose 

media is replaced by FOS as a result of the isolation of ambon banana slices in yellow 

and green. As a comparison (control) used sugar component base MRS media. The 

culture of the test bacterial strain that was previously grown on MRSB media was then 

grown on agar media containing FOS resulting from the isolation of yellow and green 

ambon banana peels with the number of colonies ranging from 25 - 250 colonies. The 

plates are then incubated under anaerobic conditions with an anoxomat for 

Bifodobacterium bacteria. To avoid contamination, replications were made 4 times in 



90 Suraya Kaffi Syahpura,  Zulfahmi, Anjar Syofiana 

each observation, namely at 0 hours, 12 hours, 24 hours, 36 hours, and 48 hours. 

Bacterial strains that can ferment the tested carbohydrate fraction (FOS yellow and 

green ambon banana peels) and produce acids as the end product grows as a colony 

surrounded by yellow zones (> 3 mm) with a gray background. 

 

Calculation of Lactic Acid Bacteria [1] 

Samples in 0.85% NaCL physiological solution (10-1 dilution) pipette as much as 1 ml 

and put in 9 ml of physiological solution 0.85% NaCL so that a 10-2 dilution is 

obtained, then the same way a 10-3 dilution is made. 10-4 and so on until the desired 

degree of dilution (expected plating results are between 25 - 250 colonies). The 

calculation of the LAB amount is carried out by the pouring method, the suspension of 

the sample from the appropriate dilution level (10-5, 10-6, 10-7 and 10-8) is pipetted  

1 ml and poured into a sterile petri dish then poured MRS base media, shaken so that it 

is even and incubated at 37oC for 24 hours. Growing colonies are counted as the number 

of lactic acid bacteria (LAB). 

 

RESULTS AND DISCUSSION 

Lactic Acid Bacteria Testing in Fermenting FOS.  Prebiotics are feed ingredients in the 

form of fiber that cannot be digested by single-stomached cattle. These fibers can be a 

trigger for the increase of beneficial bacteria for livestock such as Lactobacillus and 

Bifidobacteria, so as to improve host health [2]. Fructooligosaccharides can act as 

prebiotics because they cannot be digested, but can stimulate the growth of lactic acid 

bacteria (BAL) such as Bifidobacteria in the digestive tract. Fructooligossaccharides 

(FOS) are found in a variety of food ingredients, such as grains, fruits, vegetables, 

beans, tubers and other plant products. FOS is obtained by hydrolysis or enzymatic 

processes of polysaccharides, such as starch and crude fiber [2]. 

Bifidobacterium bifidum can grow well on MRS base media containing FOS isolated 

from yellow ambon banana peel and green ambon banana peel compared to control 

media (base media without FOS) can be seen in Table 1. The number of 

Bifidobacterium bifidum bacterial growth in media containing FOS the highest was 

achieved at 24 hours of incubation period, namely 8,950 log CFU / ml on media 

containing yellow ambon banana peel FOS and 8.725 CFU / ml on media containing 

green ambon banana peel FOS. The results showed that the total bacterial 

Bifidobacterium bifidum was significantly (P <0.01) influenced by FOS of ambon 

banana peel and incubation time and there was an interaction between FOS media and 

the length of incubation time, but not significantly (P> 0.05) to the banana peel phosph 

media ambon in yellow and ambon in banana skin in green. Some prebiotics such as 

fructooligosaccharides and inulin play a role in improving health by modifying the 

balance of intestinal microflora [4] and selectively stimulates the growth of beneficial 

bacteria such as Bifidobacteria. These specific carbohydrates function as food for 

beneficial bacteria [2]. 
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Table 1. Effect of FOS on Banana Skin Isolation on growth Bifidobacterium bifidum 

(log CFU / ml). 

Perlakuan 0 jam 

----------- 

12 jam 24 jam 

log CFU/ml 

36 jam 

----------- 

48 jam 

F0 0,000e 0,025e 0,025e 0,000e 0,000e 

F1 7,400d 7,650cd 8,950a 8,650ab 7,775cd 

F2 7,625cd 8,100bc 8,725ab 8,350abc 7,400d 

Keterangan: 

F0= Media MRS basis no FOS 

F1= Media MRS basis with FOS yellow banana peel 

F2= Media MRS basis with FOS green banana peel 

 

Isolated fructooligosaccharides from yellow ambon banana peel extract and green 

ambon banana peel have the potential to be used as prebiotics in livestock rations. To 

find out whether the FOS can be fermented by lactic acid bacteria (Bifidobacteria) it is 

necessary to do an in vitro test by modifying the microbial growth media, where 

commercial media containing glucose are replaced with FOS isolated from yellow 

ambon banana peel and ambon banana peels green as a growth media for lactic acid 

bacteria. The prebiotic source in stimulating the growth of lactic acid bacteria (BAL) 

in vitro.  

Based on observations of Bifidobacterium bifidum bacteria grow well in MRS base 

media containing FOS and its growth is higher (> 107 logCFU / ml) compared to control 

media (MRS bases without FOS). SNI Total BAL (Bifidobacterium) is a minimum of 

107 CFU / ml. MRS base media containing FOS from yellow and green ambon banana 

peel isolation can be fermented by lactic acid bacteria (Bifidobacterium bifidum) 

fulfilling SNI requirements, so that the FOS can act as prebiotics. Research conducted 

[9], shows that the growth of lactic acid bacteria in media containing glucose or fructose 

is better than media containing sucrose, rafinosa and maltose. Glucose and fructose are 

simple sugars that do not bind to other groups and do not have glycosidic bonds so that 

lactic acid bacteria do not find it difficult to use FOS as a source of sugar for their 

growth. This is in accordance with [8], that the levels of inulin and FOS (prebiotics) 

given for the probiotic bacteria nutrition can increase the activity of BAL growth. A 

good prebiotic requirement is that it cannot be hydrolyzed in the upper gastrointestinal 

tract, can be digested by good bacteria. The results of this study indicate that FOS 

resulting from banana peel isolation can be used by test microbes as a growing medium. 
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CONCLUSION 

Yellow and green ambon banana peels contain fructooligasaccharides (FOS) which 

have strong potential as prebiotics, proven by their ability to increase the growth of 

lactic acid bacteria Bifidobacterium bifidum. 
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