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Abstract: Short-chain fatty acid (SCFA) is the end product of inulin metabolism, which has various health 

benefits, such as affecting lipid metabolism and as an antidiabetic agent. This research studied the effect of the 

fermentation time of jicama extract with Lactobacillus plantarumB1765 as a starter culture on producing SCFA. 

Fermentation was conducted for 2, 12, 24, and 36 hours at a temperature of 37°C with 5% (v/v) of the starter 

culture, then determined the growth of LAB, pH, Total Titratable Acid (TTA), fructose, and Short Chain Fatty 

Acid content. The total LAB count was measured using the Total Plate Count; fructose was measured using the 

Nelson-Somogyi method, while SCFA was measured using HPLC with eluents H3PO4 0.1% and acetonitrile 25%. 

The length of fermentation affected the increase in total Lactic Acid Bacteria (LAB), Total titratable acidity 

(TTA), fructose, SCFA, and the decrease in pH. The results showed that the optimal growth of Total LAB at 24 

hours of fermentation correlated with fructose content, but increasing TTA and SCFA until 36 hours of 

fermentation and pH decreased to 3,92 at the end of fermentation and decreasing pH due to lactic acid and SCFA 

producing. SCFA was identified as consisting of acetic acid (1.31±0.006 mg/mL), propionic acid 

(1.58±0.0055mg/mL), and butyric acid (1.05±0.0038mg/mL), with the highest SCFA was propionic acid. 

Therefore, fermented jicama extract with Lactobacillus plantarum B1765 has the potential to produce SCFA, 

which could be used for various health benefits. 
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INTRODUCTION 

Inulin is a prebiotic dietary fiber that has many 

benefits for the body, such as affecting lipid 

metabolism by lowering triglycerides and LDL so that 

it can have a positive influence on cholesterol 

sufferers, forming short-chain fatty acids (SCFA), 

which can help increase insulin formation for people 

with diabetes mellitus, improve the immune system, 

and improve digestive system health [1]. Digestive 

enzymes cannot digest inulin, so it requires the role of 

intestinal microorganisms to degrade it into 

monosaccharide [2].  

Jicama (Pachyrhizus erosus) is a tuber 

cultivated in Indonesia that originated from the 

Americas. Jicama tuber is characterized by a flat 

shape, white tuber flesh, thin skin that is pale yellow 

and tastes like a pear or apple but a texture like 

a radish [3]. Jicama is a source of inulin. The inulin 

content in fresh jicama was 6.51%, and the inulin 

content in jicama extract was 4.41% [4]. The inulin 

content in jicama extract was 12.322% [5]. Inulin from 

jicama has an inulin polymerization degree of 36% 

[6].  

Jicama can be utilized as a functional food by 

utilizing inulin as a source of prebiotics that can be 

used by intestinal microflora. The potential of jicama 

as an available food can be enhanced by developing 

synbiotic available food. Synbiotics are a combination 

of probiotics and prebiotics that work together to 

provide health benefits to the body [7]. Synbiotic 

functional food of jicama was developed by utilizing 

jicama inulin as a prebiotic source that will be 

fermented using a probiotic starter culture.  

Fermented jicama as a synbiotic product 

provides an advantage over its new form, namely 

the formation of SCFA in the product. SCFA has 

many benefits; it can maintain the health of 

epithelial cells in the colon, be anti-tumor and anti-

inflammatory, strengthen immune cells and 

antibodies against antigens, prevent obesity, 

control glucose homeostasis, regulate appetite, and 

maintain the circulatory system [8]. SCFA can 

also act as an antidiabetic by improving glucose 

homeostasis and activating Free Fat Acid 

Receptor 2 (FFAR2) to stimulate pancreatic β cells 

to increase insulin with the help of the GLP-1 

hormone [9]. Consuming products that have 

formed SCFA will make it easier for the body to 

utilize it immediately. Another benefit is that 

probiotic microorganisms in symbiotics will 

improve gut microflora in producing other 

beneficial secondary metabolites for health. 

Consumption of dietary fiber or other 

carbohydrates that digestive enzymes cannot 

digest through bacterial cross-feeding will help 

create SCFA in vivo [10]. 

SCFA is produced from inulin metabolism. 

Monosaccharides formed due to inulin 

degradation include glucose monomers, and the 

majority are fructose monomers. Both glucose and 

fructose will be further metabolized to form 

pyruvate. Pyruvate will then split through several 

pathways to produce SCFA, which consists of 
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three main components, namely acetic acid, propionic 

acid, and butyric acid [11]. Degrading inulin into 

monosaccharides requires the activity of inulinase 

secreted by microbes. Inulinase is divided into two, 

namely exoinulinase and endoinulinase. Both can run 

simultaneously. Exoinulinase cuts inulin sequentially 

and produces fructose monomers, while endo 

inulinase cuts inulin randomly and produces an 

oligosaccharide form, namely fructooligosaccharide 

(FOS) [12,13].  

Several gut microorganisms have been 

confirmed to be capable of forming inulinase 

enzymes, such as Bacillus sp., Streptomyces sp., 

Xanthomonas sp., and Clostridium sp. [14,15]. Few 

studies have been conducted on inulinase production 

from lactic acid bacteria. L. casei AP is known to 

secrete inulinase with an activity of 20.53 U/mL in 

inulin media [16]. Lactobacillus plantarum B1765 

was shown to be able to form an inulinase enzyme 

with an activity of 0.047 U/ml for 18 hours of 

incubation time [17]. It is known that L. plantarum is 

one of the microorganisms present in the intestine 

[18]. L. plantarum B1765 can also act as a probiotic 

characterized by its ability to withstand the pH of the 

gastrointestinal tract and is antagonistic to pathogenic 

bacteria [19]. In addition, L. plantarum B1765 has 

been known to form SCFA using inulin from yacon 

[20] and inulin from single garlic [21]. 

Our study aimed to study the effect of 

fermentation time on the SCFA profile formed from 

the prebiotic inulin source of jicama extract by the 

activity of L. plantarum B1765 as a probiotic. The 

growth of total LAB, pH, TAT, and fructose during 

fermentation was also observed. 

 

RESEARCH METHODS 

Culture Preparation 

A starter culture of L. plantarum B1765 in 

MRS Broth medium was sterilized by autoclave at 

121o C for 2 hours. 1 mL of L. plantarumB1765 stock 

culture was cultured in 9 mL MRS Broth and 

incubated at 37°C for 20 hours. Next, the starter 

culture of L. plantarum B1765 was centrifuged for 5 

minutes at 3500 rpm, resuspended in 9 mL of 0.85% 

sterile NaCl solution, and centrifuged again. Pellets 

were resuspended in 10 mL of 0.85% clean NaCl 

solution for starter culture [22].  

 

Sample Preparation 

Jicama was peeled, washed, and cut into small 

pieces. Jicama was weighed as much as ± 500 grams, 

then blanched for 5 minutes to minimize microbes that 

could cause contamination. Then, it was blended with 

the addition of water in a ratio of 1: 2 (w/v) until it 

became a slurry. The slurry was shaken at 150 rpm for 

60 minutes, then filtered. The filtrate of jicama extract 

was put into each sterile container labeled as much as 

250 ml [23]. Added 12.5% (v/v) sugar, then 

pasteurized for 15 minutes at 70⁰C. The last stage was 

adding L. plantarum B1765 bacteria as a starter 

culture of as much as 5% (v/v). Tightly closed and 

fermented for 0, 12, 24, and 36 hours in an 

incubator at 37⁰C.  

 

Determination of Total Lactic Acid Bacteria  

To determine the growth of lactic acid 

bacteria, samples were diluted using 0.85% NaCl 

solution to a dilution of 10-1-10-8. Dilution was 

carried out by taking samples using a micropipette 

as much as 1 ml (1000µl) of the dilution results 

into a petri dish. Furthermore, MRS agar medium 

(MRS Agar and CaCO3) was poured into the cup 

as much as ± 15 ml. The media in the petri dish 

was then incubated at 37⁰ C for 48 hours. Then, the 

number of lactic acid bacteria was counted with 

CFU (colony forming unit)/mL. Colonies that 

grew and could be counted amounted to between 

25-250 colonies (CFU = Colony Forming Unit). 

This method was conducted by [24].  

 

Determination of pH and TTA  

To determine pH and TTA, Jicama extract 

was taken about ± 20 mL and placed in a 50 ml 

beaker glass. Before use, the pH meter is calibrated 

using pH 4 and 9 buffers and then cleaned with 

distilled water, and then the sample pH is 

measured. Every time you want to measure the pH 

of another sample, the pH meter is previously 

cleaned with distilled water [25]. 

A sample of 10 ml was diluted to 100 ml in 

a volumetric flask, then 20 ml was taken, and 2-3 

drops of phenolphthalein indicator were added. 

Then, the sample was titrated with 0.1 N NaOH 

solution until the color changed to pink. Total 

Titrated Acid (TAT) is expressed in percent lactic 

acid [25]. 

 

Determination of Fructose 

To determine fructose content, fructose 

standard solution was prepared by taking 1 mL of 

fructose average solution concentrations 0.050, 

0.100, 0.150, 0.200, 0.250 mg/mL. Added Nelson 

Somogyi reagent as much as 1 mL, heated in a bath 

for 10 minutes, and cooled for 10 minutes. Then 

added, with 1 mL of arsenomolybdate reagent and 

5 mL of distilled water, the solution was shaken 

until homogeneous, and the absorbance was 

calculated at a wavelength of 754.50 nm so that the 

regression equation for the fructose standard is 

obtained. Furthermore, the fermentation results 

were evaporated with a rotary evaporator to be 

used as samples. Samples were taken as much as 1 

mL of sample jicama extract solution with a 

concentration of 3 mg/mL. Added Nelson 

Somogyi reagent as much as 1 mL, heated in a bath 

for 10 minutes, and cooled for 10 minutes. Then, 

added with 1 mL of arsenomolybdate solution and 

5 mL of distilled water, the answer was shaken 

until homogeneous, and the absorbance was 

calculated at a wavelength of 754.50 nm with a 
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UV-Vis Spectrophotometer. Fructose content was 

calculated using the regression equation that has been 

obtained. 

 

Determination of Short Chain Fatty Acid  

The determination of SCFA followed the 

procedure from Rawat [26]. Preparation of ALRP 

standard solution by performing multilevel dilutions 

with concentrations of 0,001, 0,005, 0,010, 0,025, and 

0,050 mg/mL from 0,100 mg/mL common solution. 

The standard solutions used are the acetic acid 

standard, propionic acid standard, butyric acid 

standard, and lactic acid standard. Furthermore, the 

fermentation results were evaporated with a rotary 

evaporator to be used as a solid sample. The sample 

was taken 0.1 grams and dissolved with distilled water 

in a 10 ml volumetric flask. Then, the sample was 

homogenized using a vortex for 10 minutes and 

allowed to stand for 30 minutes. Then, the solution 

was filtered using Whatman filter paper no. 42, take 

the filtrate. The filtrate that has been obtained is then 

centrifuged at 8000 rpm for 20 minutes, and the 

supernatant. Take 1 ml of supernatant solution, then 

dissolve with 10 ml of aqua bikes. Before being 

injected into HPLC, both standard solution, sample 

solution, and a mobile phase (eluent) were filtered 

with PTFE membrane (PTFE Membrane Filter 

Diameter 47 mm Pore 0.45 µm) and degassing 

(Waters HPLC Degasser AF degassing unit LC). 

Then, the standard solution and sample were injected 

into HPLC with a volume of 100 μL with column 

conditions at 25°C, UV Vis detector, wavelength 280 

nm, and eluent consisting of H3PO4 0.1% and 

acetonitrile 25% in a ratio of 45:55. The concentration 

of ALRP was determined after the retention time of 

each standard was known and compared with the 

retention time of the sample. 

 

RESULTS AND DISCUSSION 

The Growth of LAB, Acidity, and TTA Profile 

The research results indicate a significant 

difference (p < 0.05) in total LAB between 2 hours and 

12 hours of fermentation, but there was no significant 

change between 12 hours to 36 hours of fermentation. 

Regarding TTA, there was a substantial difference 

between 2 hours to 24 hours of fermentation, but 

no significant change was observed between 24 

and 36 hours of fermentation. The data pH analysis 

showed a significant difference at 0, 12, and 36 

hours of fermentation, but no significant 

difference occurred between 12 hours and 24 

hours of fermentation. The results of the total 

LAB, pH, and TTA tests for jicama extract 

fermentation can be seen in (Figure 1). 

Enumeration of total LAB showed a 

significant increase (p < 0.05) with the highest 

count of 1.15x108±0.13 CFU/mL until 12 hours of 

fermentation, after which the total LAB count 

didn’t show significant changes. The increase in 

the entire LAB is influenced by the fermentation 

time; the longer the fermentation time, the higher 

the resulting total LAB count [27]. In this study, 

the maximum growth of BAL occurred at 12 hours 

of fermentation, where there was a rapid increase 

in the bacterial count by 2 log cycles, indicating 

the exponential phase of fermentation. After 12 

hours of fermentation, the growth of LAB did not 

show significant results between 12 hours to 36 

hours, indicating that the LAB had entered the 

stationary phase. The highest growth of BAL in 

yacon pickle as a source of inulin with 10% 

inoculation of L. plantarum B1765 was achieved 

at 48 hours, with a count of 3.25 x 108 CFU/ml 

[20]. Fermentation of inulin from Dioscorea 

esculenta tuber flour with 5% L. plantarum B1765 

increased the total LAB count by 2 log cycles over 

72 hours [28]. Fermented jicama extract beverage 

promoted faster BAL growth than yacon-pickle 

and fermented inulin from Dioscorea esculenta 

tuber flour. It is suspected that the addition of 

12.5% (v/v) sugar in the fermented jicama 

beverage influenced the growth of BAL. Bacteria 

can utilize sugar as a nutrient source, further 

hydrolyzed into monosaccharides to support BAL 

growth [29]. 

 

 

 

Figure 1. Total LAB, Acidity, and TTA of Fermentation of Jicama Extract During Time Fermentation 
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LAB growth during jicama extract 

fermentation also affects the decrease in pH and the 

increase in TTA. The pH decreased from 5.79±0.059 

to 3.92±0.029, while the TTA showed a significant 

increase (p < 0.05) from 0.127±0.062% to 

0.22±0.689% during the 2-hour to 24-hour 

fermentation period. However, there was no 

significant increase in TTA during the 24-hour to 

36-hour fermentation period. The amount of lactic 

acid produced during fermentation affects the 

decrease in pH, as lactic acid dissociates into H+ ions 

and CH3CHOHCOO- ions. An increase in H+ ions 

can decrease the pH of the sample [30]. Besides that, 

the formation of SCFA also causes a reduction in pH 

in the model. This is due to the increased number of 

lactic acid bacteria that will hydrolyze inulin into 

SCFA [20]. 

 

The Effect of Fermentation Time on the 

Production of Fructose 

Jicama is a tuber rich in inulin. Inulin is a 

prebiotic dietary fiber that cannot be digested by 

digestive enzymes but can be utilized by gut 

microbes as a source of energy, making it a suitable 

medium for the growth of gut microbes [2]. Inulin 

can be further hydrolyzed into monosaccharides and 

oligosaccharides. The formed monosaccharides 

primarily consist of glucose and fructose. 

The research results showed a significant 

difference (p < 0.05) during the 2-hour to 36-hour 

fermentation period. The highest fructose content 

was found at 24 hours of fermentation, measuring 

163.81±2.89 mg/mL, and then decreased to 

129.69±2.17 mg/mL at 36 hours of fermentation 

(Fig 2). Natasya & Wikandari [28] stated that the 

total fructose content increases with the longer 

fermentation time, as more inulin chain bonds are 

broken down into fructose due to prolonged 

fermentation. Their research findings also support 

this statement during the 24-hour to 72-hour 

fermentation period, where the fructose content 

increased from 163.44 mg/mL to 324.67 mg/mL. 

Jicama inulin produces a lower amount of fructose 

compared to Dioscorea esculenta tubers. This is 

likely due to the lower inulin content in jicama, 

which is around 6.51% [4], while Dioscorea 

esculent tubers contain 10.10% - 21.13% inulin [31]. 

The fructose content resulting from inulin 

hydrolysis in Dahlia pinata tubers is around 75-

98%, depending on environmental conditions and 

storage duration [32].   

The formation of monosaccharides results 

from the sequential cleavage of β-2,1 bonds in inulin 

by the activity of exoinulinase. 

Fructooligosaccharides (FOS) are the end products 

of random division by the action of endo-inulinase 

enzymes [33]. To degrade inulin into simpler forms, 

the assistance of inulinase enzymes is present in 

microorganisms and inulin-containing plants. 

Nabila & Wikandari [17] demonstrated in their 

research that L. plantarum B1765 produced 

inulinase with an activity of 0.047 U/ml within 18 

hours of incubation. The decrease in fructose 

content is caused by further fructose metabolism 

into short-chain fatty acids (SCFA). 

  

Figure 2. The Production of Fructose from Fermentation of Jicama Extract During Time Fermentation 
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Lactate Acid  
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The result of total inulin degradation by 

inulinase enzymes is glucose monomers, mainly 

fructose. Both glucose and fructose undergo 

glycolysis to form phosphoenolpyruvate (PEP) and 

further metabolism to SCFA [11]. Acetate, 

propionate, and butyrate are the main components of 

SCFA [35], while lactic acid is the primary product 

of the fermentation process [36]. In this research, 

ALRP and lactic acid were tested using an HPLC 

instrument with 0.1% H3PO4 and 25% acetonitrile 

as the eluent with a 45:55 ratio. An example of the 

SCFA and Lactic Acid chromatogram is shown in 

Fig 3. 

 

 

Figure 3. The SCFA and Lactic Acid 

Chromatogram 

 

The relationship between fermentation time 

and SCFA formation is visually demonstrated in Fig 

4. It can be seen that, as the fermentation time 

increases, so does the level of SCFAs. Lactic acid 

was the highest concentration throughout the 

fermentation process, as it is the main product 

produced. In fact, at 2 hours after fermentation, its 

concentration was 1.27 ±0.0093 mg/mL and 

increased to 3.46 ± 0.0491 mg/mL at the end of 

fermentation. Lactic acid is the main product in 

jicama fermentation due to using Lactobacillus 

plantarum B1765 as a facultative 

heterofermentative starter culture. Besides lactic 

acid, short-chain fatty acids such as acetic acid, 

pyruvate, and butyrate are also produced, indicating 

an increase during the fermentation process. 

Propionic acid is the highest SCFA grew in this 

study, reaching 2.01±0.0004 mg/mL at 36 hours of 

fermentation from an initial concentration of 

0.84±0.0258 mg/mL. This result is supported by the 

research [20-21], which showed that the 

fermentation of yacon and garlic as inulin sources 

with Lactobacillus plantarum B1765 resulted in the 

highest propionic acid content among other SCFA 

types. This is due to propionic acid having three 

formation pathways: the acrylate, succinate, and 

propanediol pathways. If the substrate to form 

SCFA is a hexose, the succinate pathway is the 

dominant path for propionic acid formation. This is 

supported by the high fructose content in jicama, as 

shown in Fig. 4. However, if the substrate used is the 

acrylate pathway, it dominates lactic acid and 

propionic acid formation. This is consistent with 

Fig. 4, where lactic acid shows a significant increase 

during the fermentation process, indicating that 

propionic acid formation is likely influenced by the 

elevated production of lactic acid [10]. Meanwhile, 

acetic acid and butyric acid can only be formed 

through one pathway each. Acetic acid is formed via 

the Wood-Ljungdahl pathway, while butyric acid is 

created via the acetyl-CoA pathway [37].  

 

Figure 4. The Production of SCFA and Lactate Acid from Fermentation of Jicama Extract During Time 

Fermentation 
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CONCLUSION  

This study showed that the length of 

fermentation affected increasing total LAB, TAT, 

total fructose, SCFA, and lactic acid. Additionally, 

it also influenced a decrease in pH. The results 

showed that the optimal growth of Total LAB at 24 

hours of fermentation correlated with fructose 

content, but increasing TTA and SCFA until 36 

hours of fermentation and pH decrease to 3,92 at the 

end of fermentation and decreasing pH due to lactic 

acid and SCFAproducing. SCFA was identified as 

consisting of acetic acid (1.31±0.006 mg/mL), 

propionic acid (1.58±0.0055 mg/mL), and butyric 

acid (1.05±0.0038 mg/mL), with the highest SCFA 

was propionic acid. Therefore, fermented jicama 

extract with Lactobacillus plantarum B1765 has the 

potential to produce SCFA. 

 

ACKNOWLEDGMENTS 

The authors would like to thank the Faculty 

of Mathematics and Natural Sciences, Universitas 

Negeri Surabaya, for the support and encouragement 

as well as the provision of necessary facilities. The 

author is also grateful to the fermented food 

bioactive research team in laboratory work and data 

analysis. 

 

REFERENCE 

[1] Abed, S. M., Ali, A. H., Noman, A., & Bakry, 

A. M. (2016). Inulin as Prebiotics and its 

Applications in Food Industry and Human 

Health; A Review. International Journal of 

Agriculture Innovations and Research, 5(1), 

2319–1473. 

[2] Shoaib, M., Shehzad, A., Omar, M., Rakha, A., 

Raza, H., Sharif, H. R., Shakeel, A., Ansari, A., 

& Niazi, S. (2016). Inulin: Properties, Health 

Benefits and Food Applications. Carbohydrate 

Polymers, 147, 444–454.  

[3] Peterson, G., & Cromwell, S. (2017). Jicama. 

The Encyclopedia of American Food and 

Drink, 281–281.  

[4] Mulyani, T., Sudaryati, & A, S. (2011). Study 

of the Role of Skim Milk and Lactic Acid 

Bacteria in Synbiotic Beverages of Jicama 

Tuber (Pachyrrhizus erosus). E-jurnal Veteran, 

4(1). 

[5] Wimala, M., Retaningtyas, Y., & Wulandari, 

L. (2015). Inulin Determination of Yam Bean 

Tuber (Pachyrhizus erosus L.) from Gresik 

East Java using TLC Densitometry. e-Jurnal 

Pustaka Kesehatan, 3.  

[6] Escobar-Ledesma, F. R., Sánchez-Moreno, V. 

E., Vera, E., Ciobotă, V., Jentzsch, P. V., & 

Jaramillo, L. I. (2020). Extraction of Inulin 

from Andean Plants: An Approach to Non-

Traditional Crops of Ecuador. Molecules, 

25(21), 10–13.  

[7] Jiménez-villeda, B. E., Falfán-cortés, R. N., 

Rangel-vargas, E., Santos-lópez, E. M., 

Gómez-aldapa, C. A., Torres-vitela, M. R., 

Villarruel-lópez, A., & Castro-rosas, J. (2023). 

Review Article Synbiotic Encapsulation : A 

Trend towards Increasing Viability and 

Probiotic Effect. Journal of Food Processing 

and Preservation, 2023.  

[8] Gill, P. A., van Zelm, M. C., Muir, J. G., & 

Gibson, P. R. (2018). Short Chain Fatty Acids 

as Potential Therapeutic Agents in Human 

Gastrointestinal and Inflammatory Disorders. 

Alimentary Pharmacology and Therapeutics, 

48(1), 15–34.  

[9] Tang, R., & Li, L. (2021). Modulation of 

Short-Chain Fatty Acids as Potential Therapy 

Method for Type 2 Diabetes Mellitus. 

Canadian Journal of Infectious Diseases and 

Medical Microbiology, 2021.  

[10] Blaak, E. E., Canfora, E. E., Theis, S., Frost, 

G., Groen, A. K., Mithieux, G., Nauta, A., 

Scott, K., Stahl, B., van Harsselaar, J., van Tol, 

R., Vaughan, E. E., & Verbeke, K. (2020). 

Short Chain Fatty Acids in Human Gut and 

Metabolic Health. Beneficial Microbes, 11(5), 

411–455.  

[11] Sun, S. z., & Empie, M. W. (2012). Fructose 

Metabolism in Humans. Nutrition and 

Metabolism, 9(89), 1–15. 

[12] Mangunwidjaja, D., Rahayuningsih, M., & 

Suparwati, D. R. (2014). The Influence of 

Enzyme Concentration and Time Hydrolysis to 

Fructo-oligosaccharide Quality from Dahlia 

Tuber (Dahlia pinnata). E-Journal 

Agroindustri Indonesia, 3(1), 189–199.  

[13] Roslenawati, Kusumaningrum, H. P. sakti, & 

Pujiyanti, S. (2014). Analysis of Fusant from 

Protoplast Fusion Intraspecies of Pichia 

manshurica DUCC-015. Jurnal Sains dan 

Matematika, 22(1), 7–14. 

[14] Singh, R. S., Chauhan, K., & Kennedy, J. F. 

(2017). A Panorama of Bacterial Inulinases: 

Production, Purification, Characterization and 

Industrial Applications. International Journal 

of Biological Macromolecules, 96, 312–322.  

[15] Laowklom, N., Chantanaphan, R., & 

Pinphanichakarn, P. (2012). Production, 

Purification and Characterization of Inulinase 

from a Newly Isolated Streptomyces sp. CP01. 

Natural Resources, 03(03), 137–144.  

[16] Kusmiyati, N., Sunarti, S., Wahyuningsih, T. 

D., & Widodo, W. (2020). Inulinase Activity 

of Extracellular Protein of Lactobacillus casei 

AP in Different Growth Conditions. Key 

Engineering Materials, 840 KEM(September), 

101–106.  

[17] Nabila, L., & Wikandari, P. R. (2018). Activity 

of Inulinase Enzyme from Lactobacillus 

plantarum B1765. UNESA Journal of 

Chemistry, 7(2), 44–47. 

[18] Rocchetti, M. T., Russo, P., Capozzi, V., 

Drider, D., Spano, G., & Fiocco, D. (2021). 



J. Pijar MIPA, Vol. 18 No. 5, September 2023: 822-828   ISSN 1907-1744 (Print) 

DOI: 10.29303/jpm.v18i5.5457      ISSN 2460-1500 (Online) 

828 

Bioprospecting Antimicrobials from 

Lactiplantibacillus plantarum: Key Factors 

Underlying Its Probiotic Action. International 

Journal of Molecular Sciences, 22(21).  

[19] Sujadmiko, W. K. K. Y., & Wikandari, P. R. 

(2017). Antibiotic Amoxicillin Resistance of 

Strain Lactobacillus plantarum B1765 as a 

Candidate of Probiotic Culture. UNESA 

Journal of Chemistry, 6(1), 1–14. 

[20] Wikandari, P. R., Rafsanjani, E. R., & 

Puspitasari, K. N. (2018). The Potential of 

Yacon Root ( Smalanthus sonchifolius 

(Poepp.et Endl.) H.Robinson) as Prebiotics to 

Stimulate Growth of Lactobacillus plantarum 

B1765. Proceedings of the Seminar Nasional 

Kimia - National Seminar on Chemistry, 171, 

92–94. 

[21] Wikandari, P. R., Herdyastuti, N., Tukiran, & 

Saputri, R. D. (2022). Alpha-glucosidase 

Inhibitory Activity and Production of Single 

Fermented Garlic Pickle Short Chain Fatty 

Acids Lactobacillus plantarum B1765 as 

Antidiabetic Functional Food. Universitas 

Negeri Surabaya. 

[22] Montijo-Prieto, S. De, Razola-Díaz, M. del C., 

Barbieri, F., Tabanelli, G., Gardini, F., 

Jiménez-Valera, M., Ruiz-Bravo, A., Verardo, 

V., & Gómez-Caravaca, A. M. (2023). Impact 

of Lactic Acid Bacteria Fermentation on 

Phenolic Compounds and Antioxidant Activity 

of Avocado Leaf Extracts. Antioxidants, 12(2), 

1–17.  

[23] Kamsina. (2014). The Effect of Juice 

Concentration and Kind of Sugar on The 

Quality of Functional Beverages from 

Bengkuang (Pachyrhizus erosus) Kamsina. 

Jurnal Litbang Industri, 4(1), 19.  

[24] Mailoa, M. N., Tapotubun, A. M., & Matrutty, 

T. E. A. A. (2017). Analysis Total Plate Counte 

(TPC) on Fresh Steak Tuna Applications 

Edible Coating Caulerpa sp during Stored at 

Chilling Temperature. IOP Conference Series: 

Earth and Environmental Science, 89(1).  

[25] AOAC. (2005). Official Methods of Analysis of 

the Association of Analytical Chemists. 

Association of Official Analytical Chemists, 

Inc. 

[26] Rawat, A. S., Chauhan, K., Parmar, Y., 

Sannigrahi, P., Patel, D., Belwal, C., & 

Vardhan, A. (2014). Quantitative 

Determination of Acetic Acid in Gefitinib by 

Reverse Phase HPLC. Chemical Science 

Transactions, 3(3), 983–988.  

[27] Febricia, G. P., Nocianitri, K. A., & Pratiwi, I. 

D. P. K. (2020). The Effect of Fermentation 

Time on Characteristic of Tamarillo Juice 

(Solanum betaceum Cav.) Probiotic Drink 

With Lactobacillus sp. F213. Jurnal Ilmu dan 

Teknologi Pangan (ITEPA), 9(2), 170.  

[28] Natasya, N. W. A., & Wikandari, P. R. (2022). 

Effect of Fermentation Time of Gembili 

(Dioscorea esculenta L.) Tuber with 

Lactobacilus plantarum B1765 Starter Culture 

on Fructooligosaccharide Production. Unesa 

Journal of Chemistry, 11(2), 88–96.  

[29] Kasmiyetti, Amri, Z., Hasneli, Rahmayeni, S., 

& Mushollini, F. (2022). The Effect of Storage 

Time on Ph and Total Bacteria Lactic Acid 

Yoghurt with the Addition of Red Dragon Fruit 

as a Functional Beverage for 

Hypercholesterolemia Patients. Jurnal 

Teknologi Pangan dan Gizi, 21(2), 87–93.  

[30] Wulandari, S., Aryati, F., Ramadhan, A. M., & 

Rahmadani, A. (2021). Synthesis of 

Phenyllactic Acid Compounds (2-Hydroxy-3-

Phenylpropionic acid) and Their Activities as 

Antibacterials. Jambura Journal of Chemistry, 

3(2), 91–98.  

[31] Winarti, S., & Harmayani, E. (2014). 

Characterization and Evaluation of The 

Prebiotic Properties Inulin of Gembili Tubers 

( Dioscorea esculenta ) [Gadjah Mada 

University].  

[32] Wijanarka, Soetarto, E. S., Dewi, K., & 

Indrianto, A. (2013). Inulinase Activity by 

Pichia manshurica and Fusan F4 in Batch 

Fermentation with Dahlia (Dahlia sp) Tuber as 

a Substrate. Reaktor, 14(3), 187.  

[33] Singh, R. S., Singh, T., & Pandey, A. (2019). 

Microbial Enzymes—An Overview. In 

Advances in Enzyme Technology, First Edition 

(Nomor September).  

[34] Arasu, M. V., Al-Dhabi, N. A., Ilavenil, S., 

Choi, K. C., & Srigopalram, S. (2016). In vitro 

importance of probiotic Lactobacillus 

plantarum related to medical field. Saudi 

Journal of Biological Sciences, 23(1), S6–S10.  

[35] Wangko, W. S. (2020). Physiological Aspects 

of Short Chain Fatty Acids (SCFA). Medical 

Scope Journal, 2(1), 26–35.  

[36] Portincasa, P., Bonfrate, L., Vacca, M., De 

Angelis, M., Farella, I., Lanza, E., Khalil, M., 

Wang, D. Q. H., Sperandio, M., & Di Ciaula, 

A. (2022). Gut Microbiota and Short Chain 

Fatty Acids: Implications in Glucose 

Homeostasis. International Journal of 

Molecular Sciences, 23(3).  

[37] Evanovich, E., De Souza Mendonça Mattos, P. 

J., & Guerreiro, J. F. (2019). Comparative 

Genomic Analysis of Lactobacillus Plantarum: 

An overview. International Journal of 

Genomics, 2019.  

 

 

 

 

 


