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ABSTRACT 

 
Tempeh can be processed into a probiotic drink because it contains Lactic Acid Bacteria 
(LAB), which are beneficial for the digestive system. A combination of dates and skim milk as 
prebiotics is required by LAB as a substrate to produce energy and cellular components, and 
to increase the population to produce sufficient amounts of acid. This study aims to 
describe the characteristics of LAB present in tempeh probiotic drinks with a combination of dates 
and skim milk. Isolation was performed using the total plate count (TPC) method with the spread 
plate technique. Selected isolates were identified macroscopically, microscopically, 
biochemically, and physiologically. The results showed that the average amount of LAB viable 
counts was 9.6 x 106 CFU/mL with 8 suspected isolates as LAB. Microscopic observation obtained 
all 8 isolates were Gram-positive with two round shapes and six-rod shapes. The catalase test results 
showed all 8 isolates were negative due to the absence of bubbles. The triple sugar iron agar (TSIA) 
test showed a yellow color, indicating the capability to ferment glucose, lactose, and sucrose. All 
selected isolates non-motile and positive MR and negative SCA testing. Some of the isolates showed 
tolerance to salts and acids based on physiological testing. The six most promising LAB isolates 
showed important characteristics of LAB that should be evaluated when selecting probiotic 
candidates, namely TEa-4130, TEb-4230, TEb-4130, TEb-3150, TEb-3250, and TEb-4250 isolates. 
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INTRODUCTION  
Tempeh, as a traditional fermented product, can be processed into alternative probiotic 

drinks besides milk. Tempeh is a potential source of probiotics because of its 
oligosaccharide content that can be metabolized by microorganisms such as Lactic Acid 
Bacteria (LAB). Lactobacillus sp., Bifidobacterium spp., and Saccharomyces spp. are 
included in LAB (Islam, 2016). LAB is generally recognized as Generally Recognized As 
Safe (GRAS) and can produce useful metabolites or by-products such as peptides, 
antimicrobials, ethanol, organic acids, fatty acids, and carbon dioxide (Gallego & Salminen, 
2016; Marco et al., 2017; Macori & Cotter, 2018). LAB produces various enzymes such as 
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amylase, peptidase, proteinase, dehydrogenase, decarboxylase, and β -β-glucosidase to 
increase the food's nutritional value and digestibility (Li et al., 2021). 

Tempeh probiotic drink inoculated with L. bulgaricus and Streptococcus thermophilus 
is useful as an inexpensive food supplement for menopausal women (Purwadaria et al., 
2016). Probiotics are nonpathogenic microorganisms that induce beneficial effects in 
balancing the intestinal microflora of the host and are able to survive in gastric acidity 
(Haghshenas et al., 2016; Rizal et al., 2016). Łoniewski et al. (2022) stated that the use of 
probiotics has increased and is not limited to prescription only when used together with 
antibiotics. 

Dates contain essential broad-effect nutraceuticals such as antimutagenic, antioxidant, 
antimicrobial, anti-inflammatory, hepatoprotective, gastroprotective, anticancer, and 
immune-stimulating activities (Ahmed et al., 2016). Besides, dates contain minerals, 
vitamins, phenolic compounds, and sugars as a source of dietary fiber that can be used as 
prebiotics for intestinal microflora, especially probiotics (Al-Thubiani & Khan, 2017; 
Nadeem et al., 2019). Prebiotics are nondigestible foods that positively affect the host by 
selectively activating the growth of microorganisms in the intestinal flora (Işlek et al., 2014). 
Prebiotics are food for probiotics. The combination of prebiotics and probiotics showed 
antiviral activity in children with acute Rotavirus (RV) gastroenteritis. Diarrhea duration 
was shortened when B. lactis B94 and inulin were taken orally (Işlek et al., 2014). Moreover, 
fermented milk of B. breve C50, S. thermophilus 065, and a prebiotics combination 
prevented RV-induced diarrhea in lactating rats (Rigo-Adrover et al., 2019). Currently, the 
main functional ingredients used in the food industry are probiotics and prebiotics, which 
provide many health benefits (Balthazar et al., 2017). 

The availability of nutrition for microorganisms becomes an important factor in 
probiotic drink formulation (Nainggolan et al., 2021). The probiotic drink is one of the food 
processing diversifications using Tempeh, dates, and skim milk. LAB activities can be 
enhanced by the combination of dates and skim milk with a certain concentration to produce 
sufficient amounts of acid. LAB also produces bacteriocin, which is considered a 
preservative and antimicrobials in food or beverages (Perez et al., 2014). 

Rahayu et al. (2021) showed that a tempeh juice drink with ginger was successfully 
formulated. However, this study did not provide any information about the capabilities and 
characteristics of LAB as a probiotic drink. Therefore, to produce a drink with probiotic 
properties, this study examined the characterization of LAB from Tempeh probiotic drinks 
with a combination of dates and skim milk. This research also explored LAB with potential 
probiotic characteristics. 
 
METHODS  
Preparation of Sample 

The 10 g of tempeh was cut into cubes, 7 dates were separated from the seeds and 
added to 250 mL of water with 5 g of skim milk, then mashed using a blender. 
 
Isolation and Quantification of LAB 

Isolation and quantification of LAB were performed using the Total Plate Count (TPC) 
method on de Man Rogosa and Sharpe Agar (MRSA) selective media with 5% calcium 
carbonate (CaCO3). A total of 10 mL of tempeh juice sample was taken and placed into 90 
mL of 0.9 % (w/v) physiological solution (NaCl) and then homogenized. Serial dilutions up 
to 10-6 were made using the spread plate technique on Petri dishes and then incubated at 
37oC for 48 hours. The colonies were counted using a colony counter with 30-300 colonies 
(Rizal et al., 2016). The results were expressed as colony forming unit/millimeter (CFU/mL) 
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by multiplying the average number of colonies by the reciprocal of the dilution factor (Mubin 
& Zubaidah, 2016). 
 
Macroscopic Morphological Identification and Purification of LAB Isolates  

Colonies with clear zones in MRSA and distinct morphologies were isolated. 
Presumptive colonies were purified by inoculating into the same media three times to obtain 
pure isolates. Morphological identification, macroscopically and microscopically, was 
carried out using Lactic Acid Bacteria Biodiversity and Taxonomy (Holzapfel & Wood, 
2014). The selected isolates were evaluated based on biochemistry and physiology, such 
as the catalase test, hydrogen sulfide production test, test for determining the type of 
halophilic or halotolerant, and acid resistance test. 
 
Microscopic Morphological Identification using Gram Staining  

One loop of LAB isolate was spread on an object glass. Moreover, it was fixed by 
heating over a Bunsen burner, then dripped with crystal violet dye for 1 minute, later rinsed 
with distilled water and dried. After that, it was dripped with Lugol for 1 minute, then rinsed 
again with distilled water and subsequently with ethanol (acetone alcohol) for 10-
30 seconds. After washing briefly, it was stained with safranin solution for 30 seconds, then 
washed with distilled water and dried. The slides were examined under a microscope with 
100 times magnification using immersion oil. 
 
Biochemical Testing 
Catalase Test 

One loop of 24-hour-old LAB isolate was aseptically taken from MRSA and 
transferred to object glass, and then 1-3 drops of 3% H2O2 were dripped (Sastry et al., 2016). 
A positive result was indicated by the formation of bubbles.  
 
Triple Sugar Iron Agar Test (TSIA) 

One loop of LAB isolate was streaked on TSIA media by piercing the loop up to a 
third of the bottom of the tube. Later, it was removed and streaked in a zig-zag manner on 
the surface then incubated for 120 hours at 37°C (Sastry et al., 2016). 
 
Motility Test 

One loop of LAB isolates from the culture stock is inserted into the upright Sulphide 
Indole Motility (SIM) medium and incubated for 24 hours at 37°C. The growth of bacteria 
around the puncture (not spreading) is only in the form of a line, indicating a negative test 
result, so the bacteria are non-motile. The growth of bacteria that spreads in the media shows 
a positive test result, meaning the bacteria are motile (Leboffe & Pierce, 2010). 
 
Methyl Red (MR) Test 

One loop of bacterial isolates was inoculated into MR media and incubated for 24 
hours at 29ºC. After incubation for 24 hours, 3-4 drops of 1% methyl red indicator were 
added to the medium. A positive test is marked by a change in the color of the medium to 
red, meaning acid is formed and a negative test is marked by no color change in the medium 
(Ginting et al., 2021). 

 
Simon Citrate (SCA) Test 

One loop of LAB isolate was streaked onto a slanted agar medium for the citrate test 
and incubated at 37°C for 24 hours. A positive test is marked by the color of the medium 
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changing to blue and a negative test is marked by no color change in the medium (Ginting 
et al., 2021) 
 
Physiological Testing 
Halophilic or Halotolerant Typing Test 

Isolate was grown on MRSA media + 1% CaCO3, 7 % NaCl, and MRSA media + 1% 
CaCO3 without NaCl. Then incubated at 37°C for 24-48 hours (Listiyo et al., 2017). 
 
Acid Resistance Test 

The amount of 1 mL LAB isolate was inoculated on MRSB-HCl media and incubated 
at 37°C for 48-72 hours. Bacterial growth in low acidity media (pH 2,5–3) showed a positive 
result (Rahmah et al., 2021). 
 
Data Analysis 

The data was presented in a qualitative descriptive including type of LAB isolate from 
Tempeh with a combination of dates and skim milk, macroscopic and microscopic 
characteristics, as well as biochemical and physiological testing in the form of figures and 
tables. 

 
RESULT AND DISCUSSION  
Isolation and Quantification of LAB  

Tempeh probiotic drink, made with a combination of dates and skim milk is reported 
to be the potential alternative raw material for probiotic drinks besides milk. The results 
showed that the average amount of LAB viable counts was 9.6 x 106 CFU/mL which met 
the standards requirement for probiotic bacteria. Food and beverages containing probiotics 
should have a minimum of 106 cfu/mL active LAB when consumed (FAO/WHO, 2002). 
There is no SNI published regarding probiotic drinks from tempeh. The existing SNI is a 
flavored fermented milk drink whose total LAB contains at least 1.0x106 CFU / mL (Sari & 
Catarina, 2020). The results of the study Khotimah & Kusnadi (2014) showed that in the 
treatment the ratio of dates: water (1:5, 1:6, and 1:7) had a significant effect (a=0.05) on total 
LAB and total acid. The treatment of skim milk concentration had a significant effect 
(a=0.05) on total BAL, total acid, and reduction in total sugar. 

The growth of LAB was also influenced by the sugar content in dates and skim milk 
as a carbon source. Dates contain amino acids and produce reducing sugars such as glucose 
(71.2 %) and fructose (81.6 %) (Assirey, 2015). Skim milk contains lactose as a high source 
of carbon that will be converted into lactic acid and protein as the source of nitrogen 
(Sintasari et al., 2014). According to Nainggolan et al. (2021), there was a significant 
difference in the total LAB at 2% skim milk compared to 0% and 10% of skim milk, but not 
a significant difference between 4%, 6%, and 8% of skim milk. Fadro et al. (2015) conducted 
a similar study on the addition of skim milk to corn milk probiotic drinks and found that the 
amount of skim milk added enhanced total LAB. This is influenced by the content in skim 
milk in the form of lactose and protein which can be utilized by LAB as an energy source 
for growth. 

The growth of LAB is strongly influenced by the composition of the growth media and 
environmental factors. If sucrose and lactose are available in a fermentation medium, LAB 
will tend to utilize lactose then sucrose because of the existence of lactase then sucrase.  
 
Macroscopic Morphological Identification and Purification of LAB Isolates  

After 48 hours of incubation, presumptive LAB colonies were round, with convex 
elevation and white color. The morphological characteristics of the potential 
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probiotic bacteria obtained showed similarities with the research conducted by Aýun et al. 
(2023), which described small to medium round LAB colonies with flat edges and convex 
elevation. Isolation and purification were examined based on clear zones on MRSA media 
with 5% CaCO3. Calcium carbonate has buffer activity and serves as an initial 
selection for lactic acid-producing bacteria. LAB that produces lactic acid will react with 
CaCO3, resulting in the appearance of clear zones around the colonies after 2-3 days (Figure 
1). According to Meryandini et al. (2020), the clear zone around the LAB colony indicates 
the presence of a water-soluble calcium-lactic compound. The eight LAB isolates with 
different macroscopic characteristics were subjected to physiological testing. Isolates with 
clear zones around the colonies were streaked on MRSA and incubated for 48-72 hours at 
37°C. The eight LABs produce a clear zone and form uniform colonies after the quadrant 
streak process is carried out because of the purification process. According to Hamidah et 
al. (2019) the isolates that have similar cell morphology indicate that the bacteria belong to 
the same genera. Pure isolates were stored in Nutrient Broth (NB) with glycerol. Isolate LAB 
was then used as the selected isolate for the next stage. 

 
Figure 1. LAB isolates with clear zones around the colonies' growth on MRSA media with 5% 

CaCO3 

Microscopic Morphological Identification using Gram Staining  
LAB isolates with clear zones were stained to examine color and cell shape based on 

cell wall structure differences. Purple color indicates Gram-positive bacteria while red color 
indicates Gram-negative bacteria. All 8 isolates showed a positive result in dark purple color. 
The results of microscopic identification obtained 8 LAB isolates with the characteristics 
presented in Table 1. The eight isolates had characteristics as LAB that were Gram-positive 
with two round (cocci) and six rod-shaped (bacilli). 

 
Table 1. Gram-staining identification results 

Isolate codes 
The Microscopic Characteristic 

Color Cell shape Gram 
TEa-4130 purple rod positive 
TEb-4230 purple rod positive 
TEb-4130 purple rod positive 
TEb-4340 purple round positive 
TEb-3150 purple rod positive 
TEb-3250 purple rod positive 
TEb-4150 purple round positive 
TEb-4250 purple rod positive 

 
Morphology of LAB isolates from tempeh with a combination of dates and skim milk 

was observed microscopically in the form of round and rod-shaped cells (Figure 2). All 8 
isolates were Gram-positive bacteria because they bound to a crystal violet color, 
making them appear purple. Microscopic observation carried out Pisol et al. (2013) showed 
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that isolate LAB from Indonesian soybean tempeh was Gram-positive and had the form of a 
cocci and bacilli. This characteristic can be used to determine the genus of LAB bacteria. 

 

Figure 2. Gram staining results by various cell shapes with 100x magnification; (A, B, C, E, F, and 
H) = round (cocci) cell shape, meanwhile (D and G) = rod (bacilli) cell shape 

 
LAB characteristic variations are normal, but their Gram-positive nature is absolute 

(Surono, 2004). The dominant cell shape in this research is rod-shaped. It is known that LAB 
in the form of rods are classified as Lactobacillus, Lactococcus, Streptococcus, 
Leuconostoc, Enterococcus, and Pediococcus (Rahmah et al., 2021). During the 
acidification process of tempeh, the species Lactobacillus agilis can also be found (Barus et 
al., 2021). 

The cell wall of Gram-positive bacteria is mostly composed of 95% peptidoglycan and 
the rest is teichoic acid, allowing it to form complex bonds with the main dye, crystal violet 
(Ismail et al., 2017). On the other hand, the cell wall of Gram-negative bacteria is 
composed of lipid-protein, lipopolysaccharide, and a small amount of peptidoglycan (5-
10%). The lipopolysaccharide layer in Gram-negative bacteria strengthens the rigidity 
of the cell wall through intermolecular cationic cross-linking (Sastry et al., 2016). The 
addition of ethanol to the cell can increase cell wall porosity by dissolving the lipids in the 
outer membrane, causing the purple complex to be released and the cells to become 
colorless. Additionally, the cells will become red due to the counterstain, safranin staining 
them. 

 
Biochemical Testing 

After observing macroscopically and microscopically, 8 pure cultures were 
obtained, and then identification of biochemical characteristics was carried out based on the 
formation of clear zones as initial characteristics of probiotics. The catalase test results 
showed that all isolates did not produce the catalase enzyme (negative catalase), which was 
indicated by the absence of bubbles (Figure 3). LAB does not produce the catalase 
enzyme, which converts hydrogen peroxide into water and oxygen. Some bacteria require 
oxygen to form hydrogen peroxide, which is a toxic by-product of aerobic metabolism. 
Meanwhile, LAB does not require oxygen, because LAB is an anaerobic bacteria (Sastry et 
al., 2016). Following Ismail et al. (2017), LAB was reported to have negative catalase. 

A B C D 

E F G H 
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Figure 3. Catalase test of LAB isolates showed the absence of bubbles 
 

TSIA test is aimed to determine the nature of H2S production and carbohydrate 
fermentation. H2S production is indicated by the formation of a black color on the base 
of the media (Brown & Smith, 2015). Meanwhile, carbohydrate fermentation occurs 
when the slant (perpendicular) part of the media is red and the butt (slope) is 
yellow, indicating that the bacteria can ferment glucose. If both the slant and butt media are 
yellow, then the bacteria can ferment glucose, lactose, and sucrose (Ismail et al., 2017). 
Figure 4 shows that TSIA test results indicate that all 8 isolates were yellow in the slant and 
butt, indicating that the bacteria were able to ferment glucose, lactose, and sucrose. No black 
color was formed at the base of the TSIA media. According to Wikandari et al. (2012), the 
LAB of the genus Pediococcus are bacteria that are capable of fermenting sugar without 
producing gas.  

Figure 4. TSIA test results on 8 LAB isolates showed yellow color in the slant and butt media; (A) 
TEa-4130, (B) TEb-4230, (C) TEb-4130, (D) TEb-4340, (E) TEb-3150, (F) TEb-3250, 
(G) TEb-4150, (H) TEb-4250 

 
Table 2 shows the results of the motility test, MR test, and SCA test. The motility test 

is carried out to determine the movement of bacteria. The results of the motility test showed 
that the eight isolates were non-motile, which was characterized by a white spread at the 
inoculation puncture site, which means the bacteria did not have a flagellum. To test the 
presence of acids, methyl red reagent added to the culture medium will be red (positive), 
which indicates that the microorganism is a producer of mixed acids (Fallo & Sine, 2016). 
The formation of organic acids from sugar fermentation activity which is able to lower the 
pH is a characteristic of LAB. The results of the SCA test on the LAB isolates showed 
negative results, which means that there was no change in the color of the media from green 
to blue. All results showed that the isolates examined could not use citrate as an energy 
source. LAB are only able to use sugar for limited growth in environments that contain 
sufficient sugar 
 
 
 
 

A B C D E F G H 



   Aýun et al. 

 
Konservasi Hayati 20(1), 2024      https://ejournal.unib.ac.id/index.php/hayati 

 

18 

 

Table 2. Biochemical testing identification results 

Test 
Observation 

LAB Isolate Codes 
TEa-
4130 

TEb- 
4230 

TEb-
4130 

TEb-
4340 

TEb-
3150 

TEb-
3250 

TEb-
4150 

TEb-
4250 

Motility test non-
motile 

non-
motile 

non-
motile 

non-
motile 

non-
motile 

non-
motile 

non-
motile 

non-
motile 

Methyl Red + + + + + + + + 
SCA - - - - - - - - 

 
Physiological Testing 

Physiological testing was carried out after biochemical testing. All selected isolates 
were characterized as shown in Table 3. Probiotic candidate microbes should be able to 
survive in extreme conditions such as in the digestive tract from the mouth to the 
intestines. A survival test for LAB was conducted on MRSA+ 1% CaCO3 media containing 
7% salt (NaCl) and media without salt. The results showed that 6 isolates grew on media 
with salt, namely TEa-4130, TEb-4230, TEb-4130, TEb-3150, TEb-3250, and TEb-4250. 
These results indicate that these 6 isolates are halophilic and can only grow in a high-salt 
environment. Meanwhile, TEb-4340 and TEb-4150 were unable to grow on media with salt. 
According to Sunaryanto & Marwoto, (2013), bile salts can penetrate and react on the 
lipophilic side of the cytoplasmic membrane to break the cell membrane causing bactericidal 
effects on commensal microorganisms in the human body. The acidity resistance test 
showed precipitation on the 6 isolates, namely TEa-4130, TEb-4230, TEb-4130, TEb-3150, 
TEb-3250, and TEb-4250. According to Oluwajoba et al. (2013), acid-tolerant microbes are 
potential probiotics as they can survive at 0.3% bile salt concentration and pH 2. This is due 
to the conditions in the human digestive tract containing 0.3% bile salts and pH 2-3. 

Table 3. Comparison of physiological characteristics of 8 LAB isolates 

Test Observation 
LAB Isolate Codes 

TEa-
4130 

TEb-
4230 

TEb-
4130 

TEb-
4340 

TEb-
3150 

TEb-
3250 

TEb-
4150 

TEb-
4250 

CaCO3         
- MRSA+ 1% CaCO3, 7% NaCl  + + + - + + - + 
- MRSA + 1% CaCO3  + + + + + + + + 

HCl          
- pH 2,5 + + + - + + - + 
- pH 3 + + + - + + - + 

(+): positive (growth) 
(-): negative (no growth) 
 
CONCLUSION  

Tempeh probiotic drink with a combination of dates and skim milk is reported to 
be a potential alternative raw material for probiotic drinks besides milk. Eight suspected 
isolates as LAB had characteristics of rounded colonies, convex elevations, and white in 
color with clear zones around the colonies. Microscopic observation revealed that all 
eight isolates were Gram-positive, with two round shapes and six rod-shaped. Catalase test 
results showed that all eight isolates were negative due to the absence of bubbles. The TSIA 
test showed a yellow color, indicating the capability to ferment glucose, lactose, and 
sucrose. All selected isolates non-motile and positive MR and negative SCA testing. Some 
of the isolates showed tolerance to salts and acids based on physiological testing. The 
six most promising LAB isolates exhibited important characteristics of LAB that should be 
evaluated when selecting probiotic candidates, namely TEa-4130, TEb-4230, TEb-4130, 
TEb-3150, TEb-3250, and TEb-4250 isolates. 



   Aýun et al. 

 
Konservasi Hayati 20(1), 2024      https://ejournal.unib.ac.id/index.php/hayati 

 

19 

 

ACKNOWLEDGEMENT  
A word of gratitude is conveyed to the Ministry of Education, Culture, Research, and 

Technology for funding the research. The author wishes to thank LPPM Universitas Islam 
As-Syafiíyah and is especially thankful to Cherry Kurnia for helping with surveying 
the location and taking samples for the research. 
 
REFERENCES  

Ahmed, A., Bano, N., & Tayyab, M. (2016). Phytochemical and therapeutic evaluation of 
date (Phoenix dactylifera). A Review. Journal of Pharmacy and Alternative Medicine, 
9, 11–17. 

Al-Thubiani, A.S., & Khan, M.S.A. (2017). The prebiotic properties of date palm (Phoenix 
dactylifera L.) seeds in stimulating probiotic Lactobacillus. Journal of Pure and 
Applied Microbiology, 11(4), 1675–1686. Doi:10.22207/JPAM.11.4.05 

Assirey, E.A.R. (2015). Nutritional composition of fruit of 10 date palm (Phoenix dactylifera 
L.) cultivars grown in Saudi Arabia. Journal of Taibah University for Science, 9(1), 
75–79. Doi:10.1016/j.jtusci.2014.07.002 

Aýun, Q., Muthiáh, S.N., & Sukmalara, D. (2023). Potensi Bakteri Asam Laktat (BAL) dari 
jus tempe sebagai kandidat probiotik. Jurnal Al-Azhar Indonesia Seri Sains Dan 
Teknologi, 8(2), 171–177. Doi:10.36722/sst.v8i2.1673 Potensi 

Balthazar, C.F., Pimentel, T.C., Ferrão, L.L., Almada, C.N., Santillo, A., Albenzio, M., 
Mollakhalili, N., Mortazavian, A.M., Nascimento, J.S., Silva, M.C., Freitas, M.Q., 
Sant’Ana, A.S., Granato, D., & Cruz, A.G. (2017). Sheep milk: physicochemical 
characteristics and relevance for functional food development. Comprehensive 
Reviews in Food Science and Food Safety, 16(2), 247–262. Doi:10.1111/1541-
4337.12250 

Barus, T., Widyah, W., Wicaksono, W.A., & Prasasty, V.D. (2021). Identifikasi bakteri yang 
berperan dalam pengasaman kedelai dalam fermentasi tempe berdasarkan sekuen 16S 
rDNA. Biota : Jurnal Ilmiah Ilmu-Ilmu Hayati, 6(2), 71–77. 
Doi:10.24002/biota.v6i2.4029 

Brown, A., & Smith, H. (2015). Benson’s Microbiological applications: Laboratory Manual 
in General Microbiology (Thirteenth). Mc Graw Hill Education. 

Fadro, Efendi, R., & Restuhadi, F. (2015). Pengaruh penambahan susu skim dalam 
pembuatan minuman probiotik susu jagung (Zea mays L.) menggunakan kultur 
Lactobacillus acidophilus. Sagu, 14(2), 28–36. Doi: 10.31258/sagu.v14i2.3007 

Fallo, G., & Sine, Y. (2016). Isolasi dan uji biokimia bakteri selulolitik asal saluran 
pencernaan rayap pekerja (Macrotermes spp.). Bio-Edu: Jurnal Pendidikan Biologi, 
1(2), 27–29. 

FAO/WHO. (2002). Guidelines for the Evaluation of Probiotics in Food (pp. 1–11). 
Gallego, C.G., & Salminen, S. (2016). Novel probiotics and prebiotics: How can they help 

in human gut microbiota dysbiosis? Applied Food Biotechnology, 3(2), 72–81. 
Doi:10.22037/afb.v3i2.11276 

Ginting, S.S.B., Suryanto, D., & Desrita. (2021). Isolasi dan karakterisasi bakteri potensial 
probiotik pada saluran pencernaan ikan bandeng (Chanos chanos). Acta Aquatica, 
8(8), 98–102. 

Haghshenas, B., Haghshenas, M., Nami, Y., Khosroushahi, A. Y., Abdullah, N., Barzegari, 
A., Rosli, R., & Hejazi, M.S. (2016). Probiotic assessment of Lactobacillus plantarum 
15HN and Enterococcus mundtii 50H isolated from traditional dairies microbiota. 
Advanced Pharmaceutical Bulletin, 6(1), 37–47. Doi: 10.15171/apb.2016.07 

Hamidah, M.N., Rianingsih, L., & Romadhon. (2019). Aktivitas antibakteri isolat bakteri 



   Aýun et al. 

 
Konservasi Hayati 20(1), 2024      https://ejournal.unib.ac.id/index.php/hayati 

 

20 

 

asam laktat dari peda dengan jenis ikan berbeda terhadap E. coli dan S. aureus. Jurnal 
Ilmu dan Teknologi Perikanan, 1(2), 182–184. Doi: 10.14710/jitpi.2019.6742 

Holzapfel, W.H., & Wood, B.J.B. (2014). Lactid acid bacteria biodiversity and taxonomy 
(First ed.). John Wiley & Sons, Ltd. 

Islam, S.U. (2016). Clinical uses of probiotics. Medicine, 95(5), e2658. 
Doi:10.1097/MD.0000000000002658 

Işlek, A., Sayar, E., Yilmaz, A., Baysan, B.O., Mutlu, D., & Artan, R. (2014). The role of 
Bifidobacterium lactis B94 plus inulin in the treatment of acute infectious diarrhea in 
children. Turkish Journal of Gastroenterology, 25(6), 628–633. 
Doi:10.5152/tjg.2014.14022 

Ismail, Y.S., Yulvizar, C., & Putriani. (2017). Isolasi, karakterisasi dan uji aktivitas 
antimikroba bakteri asam laktat dari fermentasi biji kakao (Theobroma cacao L.). 
Jurnal Bioleuser, 1(2), 45–53. 

Khotimah, K., & Kusnadi, J. (2014). Antibacterial activity of probiotic date fruit (Phoenix 
dactilyfera L.) beverages using Lactobacillus plantarum and Lactobacillus casei. 
Jurnal Pangan Dan Agroindustri, 2(3), 110–120. 

Leboffe, M.J., & Pierce, B.E. (2010). Microbiology laboratory theory & application Third 
Edition (D. Ferguson (ed.)). Morton Publishing. 

Li, T., Jiang, T., Liu, N., Wu, C., Xu, H., & Lei, H. (2021). Biotransformation of phenolic 
profiles and improvement of antioxidant capacities in jujube juice by select lactic acid 
bacteria. Food Chemistry, 339, 127859. Doi:10.1016/j.foodchem.2020.127859 

Listiyo, N., Suhartatik, N., & Kuswanto, K.R. (2017). Isolasi dan identifikasi awal bakteri 
asam laktat halofilik proteolitik selama fermentasi saus ikan lele (Clarias sp.). Jurnal 
Teknologi Dan Industri Pangan, 2(1), 8–14. 

Łoniewski, I., Skonieczna-Żydecka, K., Sołek-Pastuszka, J., & Marlicz, W. (2022). 
Probiotics in the management of mental and gastrointestinal Post-COVID symptoms. 
Journal of Clinical Medicine, 11(17), 1–25. Doi:10.3390/jcm11175155 

Macori, G., & Cotter, P.D. (2018). Novel insights into the microbiology of fermented dairy 
foods. Current Opinion in Biotechnology, 49, 172–178. 
Doi:10.1016/j.copbio.2017.09.002 

Marco, M.L., Heeney, D., Binda, S., Cifelli, C.J., Cotter, P.D., Foligné, B., Gänzle, M., Kort, 
R., Pasin, G., Pihlanto, A., Smid, E.J., & Hutkins, R. (2017). Health benefits of 
fermented foods: microbiota and beyond. Current Opinion in Biotechnology, 44, 94–
102. Doi:10.1016/j.copbio.2016.11.010  

Meryandini, A., Karyawati, A.T., Nuraida, L., & Lestari, Y. (2020). Lactic acid bacteria 
from Apis dorsata hive possessed probiotic and angiotensin-converting enzyme 
inhibitor activity. Makara Journal of Science, 24(1), 50–57. 
Doi:10.7454/mss.v24i1.11728 

Mubin, M.F., & Zubaidah, E. (2016). Studi pembuatan kefir nira siwalan (Borassus 
flabellifer L.) (Pengaruh pengenceran nira siwalan dan metode inkubasi). Jurnal 
Pangan Dan Agroindustri, 4(1), 291–301. 

Nadeem, M., Qureshi, T.M., Ugulu, I., Riaz, M.N., Ain, Q.U., Khan, Z.I., Ahmad, K., 
Ashfaq, A., Bashir, H., & Dogan, Y. (2019). Mineral, vitamin and phenolic contents 
and sugar profiles of some prominent date palm (Phoenix dactylifera) varieties of 
Pakistan. Pakistan Journal of Botany, 51(1), 171–178. Doi:10.30848/PJB2019-1(14) 

Nainggolan, N.A.A., Nocianitri, K.A., & Sugitha, I.M. (2021). Pengaruh konsentrasi susu 
skim terhadap karakteristik minuman probiotik sari buah terung Belanda (Solanum 
betaceaum Cav.) terfermentasi dengan Lactobacillus rhamnosus SKG34. Jurnal Ilmu 
Dan Teknologi Pangan, 10(4), 657–667. 

Oluwajoba, S.O., Akinyosoye, F.A., & Oyetayo, V.O. (2013). In vitro screening and 



   Aýun et al. 

 
Konservasi Hayati 20(1), 2024      https://ejournal.unib.ac.id/index.php/hayati 

 

21 

 

selection of probiotic lactic acid bacteria isolated from spontaneously fermenting 
Kunu-Zaki. Advances in Microbiology, 03(04), 309–316. 
Doi:10.4236/aim.2013.34044 

Perez, R.H., Zendo, T., & Sonomoto, K. (2014). Novel bacteriocins from Lactic Acid 
Bacteria (LAB): various structures and applications. Microbial Cell Factories, 
13(Suppl 1), 1–13. Doi:10.1186/1475-2859-13-S1-S3 

Pisol, B., Nuraida, L., Abdullah, N., Suliantari, & Khalil, K. A. (2013). Isolation and 
characterization of lactic acid bacteria from Indonesian Soybean Tempe. International 
Proceedings of Chemical, Biological and Environmental Engineering, 32(1), 12–16. 
https://doi.org/10.7763/IPCBEE 

Purwadaria, H.K., Fardiaz, D., Broto, L., Kardono, S., & Mcelhatton, A. (2016). Tempe from 
traditional to modern practices. In A. McElhatton & M. M. El Idrissi (Eds.), 
Modernization of Traditional Food Processes and Products (Edition 1, pp. 145–160). 
Springer New York, NY. 

Rahayu, W.M., Silvana, A., & Silviandari, P.M. (2021). Karakteristik sari tempe kedelai 
hitam (Glycine max var. Mallika) dengan jahe merah pada variasi persentase kulit biji 
dalam fermentasi. Jurnal Ilmiah Teknosains, 7(2), 31–38. 

Rahmah, W., Nandini, E., Ressandy, S.S., & Hamzah, H. (2021). Karakterisasi Bakteri Asam 
Laktat (BAL) dari fermentasi tape singkong. Jurnal Penelitian Farmasi Indonesia, 
10(1), 1–5. http://jurnal.radenfatah.ac.id/index.php/biota/article/view/538/488 

Rigo-Adrover, M.D.M., Knipping, K., Garssen, J., van Limpt, K., Knol, J., Franch, À., 
Castell, M., Rodríguez-Lagunas, M.J., & Pérez-Cano, F.J. (2019). Prevention of 
rotavirus diarrhea in suckling rats by a specific fermented milk concentrate with 
prebiotic mixture. Nutrients, 11(1), 1–15. Doi:10.3390/nu11010189 

Rizal, S., Erna, M., Nurainy, F., & Tambunan, A.R. (2016). Karakteristik probiotik minuman 
fermentasi laktat sari buah nanas dengan variasi jenis bakteri asam laktat. 
J.Kim.Terap.Indones., 18(1), 63–71. 

Sari, M.F.Y., & Catarina, R.H.S. (2020). Perbandingan karakteristik minuman probiotik 
semangka (Citrullus lanatus) dengan variasi jenis semangka merah dan kuning 
menggunakan starter Lactobacillus casei strain Shirota. Biota : Jurnal Ilmiah Ilmu-
Ilmu Hayati, 5 (November 2019), 25–33. Doi:10.24002/biota.v5i1.2945 

Sastry, A.S., Bhat, K.S., & Janagond, A. (2016). Essentials of medical microbiology (A. 
Janagond (ed.); 1st ed.). Jaypee Brothers Medical. 

Sintasari, R.A., Kusnadi, J., & Ningtyas, D.W. (2014). Pengaruh penambahan konsentrasi 
susu skim dan sukrosa terhadap karakteristik minuman probiotik sari beras merah. 
Jurnal Pangan Dan Agroindustri, 2(3), 65–75. 

Sunaryanto, R., & Marwoto, B. (2013). Isolasi, identifikasi, dan karakterisasi bakteri asam 
laktat dari dadih susu kerbau. Jurnal Sains Dan Teknologi Indonesia, 14(3), 228–233. 
Doi:10.29122/jsti.v14i3.931 

Surono, I.S. (2004). Probiotik susu fermentasi dan kesehatan. YAPMMI (Yayasan 
Pengusaha dan Minuman Seluruh Indonesia).  
https://opac.perpusnas.go.id/DetailOpac.aspx?id=964995 

Wikandari, P.R., Suparmo, S., Marsono, Y., & Rahayu, E.S. (2012). Karakterisasi bakteri 
asam laktat proteolitik pada bekasam. Jurnal Natur Indonesia, 14(1), 120. 
Doi:10.31258/jnat.14.1.120-125  


