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ABSTRACT 

Kombucha is a fermented tea that provides many benefits for health. The alcohol (etha-

nol) content of kombucha has withdrawn a lot of attention because of human health risks 

and halal concerns. Alcohol and Tax and Trade Bureau (TTB), BC Center for Disease, 

and MUI fatwa have defined that kombucha is safe to be consumed as long as the alco-

hol content is less than 0.5%. This study was conducted to compare the alcohol (ethanol) 

concentration of jasmine and green tea kombucha during the fermentative stage (5 day 

at 25oC) and post-fermentative stage (7 and 21 day, both at 4oC). The result showed that 

ethanol concentrations for jasmine and green tea kombucha rose from the fifth d of in-

cubation to the seventh d of the post-fermentative stage, followed by a decline at 21th d 

of the post-fermentative stage (p>0.05). The level of organic acids, Acetic Acid Bacteria 

(AAB), and pH confirmed that there were no significant differences at all (p>0.05). In 

conclusion, jasmine and green tea kombucha at fermentative stage (5 d at 25oC) and 

post-fermentative stage (7 and 21 day, both at 4oC) did not produce ethanol more than 

0.5%, without any significant differences in organic acids and AAB levels, respectively. 
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ABSTRAK 

Kombucha adalah teh fermentasi yang memberikan banyak manfaat bagi kesehatan. 

Kandungan alkohol (etanol) kombucha menarik banyak perhatian karena risiko 

kesehatan manusia dan masalah halalnya. Alkohol dan Tax and Trade Bureau (TTB), 

British Columbia (BC) Center for Disease, dan fatwa MUI telah menetapkan bahwa 

kombucha aman dikonsumsi selama kandungan alkoholnya kurang dari 0,5%. 

Penelitian ini dilakukan untuk membandingkan konsentrasi alkohol (etanol) melati dan 

teh hijau kombucha selama tahap fermentasi (5 hari pada suhu 25oC) dan tahap pasca 

fermentasi (7 dan 21 hari pada suhu 4oC). Hasil penelitian menunjukkan bahwa konsen-

trasi etanol untuk melati dan kombucha teh hijau naik dari hari kelima inkubasi ke hari 

ketujuh dari tahap pasca-fermentasi, diikuti oleh penurunan pada hari ke-21 dari tahap 

pasca-fermentasi (p>0,05). Tingkat asam organik, Bakteri Asam Asetat (AAB), dan pH 

menegaskan bahwa tidak ada perbedaan yang signifikan sama sekali (p>0,05). Kes-

impulannya, melati dan teh hijau kombucha pada tahap fermentasi (5 hari pada 25oC) 

dan tahap pasca-fermentasi (7 dan 21 hari, keduanya pada 4oC) tidak menghasilkan 

etanol lebih dari 0,5%, tanpa perbedaan signifikan masing-masing dalam asam organik 

dan kadar AAB. 

 

Kata Kunci: etanol; fermentasi; inkubasi; kombucha; teh 

 

mailto:nelis.hernahadini@umbandung.ac.id


J Bioteknol Biosains Indones – Vol 10 No 2 Thn 2023 

    

362 

INTRODUCTION 

 

Kombucha is a functional beverage 

made from tea and sugar through a fermen-

tation process by Symbiotic Culture of Bac-
teria and Yeast (SCOBY). There are numer-

ous beneficial substances in kombucha, 

such as organic acids, minerals, vitamins, 

flavonoids (Jakubczyk et al. 2020), antibac-

terial, polyphenols, and antioxidants. 
Kombucha provides many benefits for hu-

man health. It protects human body from li-

pid peroxidation due to the antioxidant sub-

stances (Lobo et al. 2017). Kombucha also 

has an anti-diabetic properties, stimulates 
detoxification of the liver, and reduces the 

level of cholersterol (Jakubczyk et al. 2020), 

The final product of kombucha con-

tains ethanol, which has become concern 

for halal issues (Ihsani et al. 2021). Halal 
means permissible and lawful life practices 

in Islam. Consuming halal food and bever-

age is an obligation that every muslim must 

follow as a part of the Islamic faith (HMC, 
2024). It is forbidden in Islam to consume 

non-halal food or beverage as it is catego-

rized as haram, such as khamr. Khamr is 

any intoxicating substance that causes the 

person losing their ability to control their 
mind and actions. The prohibition of drinking 

khamr is stated in Holy Quraan Surah Al-

Baqarah verse 29 and Al-Maaidah verse 90. 

Ethanol as a by-product and derivative in the 

khamr industry is not permissible to drink. 
On the other hand, any food such as fruit 

containing natural alcohol and beverage that 

is processed without the intention to pro-

duce khamr under a certain percentage is 

permissible to drink (Arshad and Nur, 2018). 
The level of ethanol in kombucha has 

to be considered due to the halal and health 

concerns. %bythey are Besides, the Tax 

and Trade Bureau (TTB) (2019) and  (BC 

Centre for Disease Control 2020) stated that 
kombucha is safe to be consumed if only the 

alcohol (ethanol) content is less than 0.5 %. 

Drinking excessive alcohol can lead to the 

development of serious problem health and 

trigger many diseases: heart disease, can-
cer, dementia, mental health problems, di-

gestive problems, and weakening of the im-

mune system (CDC, 2022).   

 Neffe-Skocińska et al. (2017) re-

ported that the alcohol (ethanol) content of 

kombucha could reach the maximum value 

of 1,1% during the ten days of incubation at 

25oC. Moreover, it is also said that some 

yeast and bacteria in kombucha could live at 

a low temperature as a storage temperature 
(Laureys et al. 2020). Thus, it is possible that 

alcoholic fermentation can continue at stor-

age temperature. Therefore, the alcohol 

(ethanol) content of kombucha must be de-

termined at the storage temperature on the 
early and onset post-fermentative stages. 

Therefore, this research was conducted to 

compare the alcohol (ethanol) concentration 

of jasmine and green tea kombucha during 

the fermentative stage (5 days at 25oC) and 
post-fermentative stage (7 and 21 day, both 

at 4oC). 

 

MATERIAL AND METHODS 

 
Place and Time of Research 

The research took place at Biotechnol-

ogy Laboratorium in University of Muham-

madiyah Bandung. The study was con-
ducted in March-September 2021.  

 

Materials  

Jasmine tea was obtained from PT 

Gunung Slamat, Indonesia, while green tea 
was obtained from Cinchona and Tea Re-

search Institute, Indonesia. Boiled water, 

Sugar (PT Sugar Group Companies, Indo-

nesia), GYC medium; yeast extract, glu-

cose, calsium carbonate and agar, alcohol, 
Natrium Hidroksida, Oxalate acid.  

 

Methode 

Fermentation  

Jasmine and green tea were fer-
mented using Symbiotic Culture of Bacteria 

and Yeast/SCOBY (Acetobacter xylinum, A. 

xylinoides, dan Bacterium gluconicum, Sac-

charomyces cerevisiae, S. ludwigii, Zygo-

saccharomyces bailii, Z. rouxii, Schizosac-
charomyces pombe, Torulaspora del-

brueckii, Brettanomyces bruxellensis, B. 

lambicus, B. custersii, Candida sp., and 

Pichia membranaefaciens) following Adi 

(2018) and Ihsani et al. (2021) protocols. 
Each tea was added to boiled water as much 

as 15 g/L. The solution was mixed with 11% 

(w/v) of sugar and cooled down in a glass 

jar. SCOBY was added to the tea and sugar 

mixture then incubated (manual) at 25oC for 
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5 days without sunlight. After five-day incu-

bation, the samples were collected and an-

alyzed to determine ethanol content, Asetic 

Acid Bacteria (AAB), pH, and the level of or-

ganic compounds. The remaining samples 
were separated with SCOBY and then 

stored at 4oC. These samples were further 

collected and analyzed at the 7th and 21st 

day. 

 
Determination of Alcohol (Ethanol) Level 

Serial alcohol (ethanol) standard 

curve was made using pycnometer with con-

centrations: 0,1%, 0,2%, 0,4%, 0,8%, dan 

1,6%. Each sample was distilled to obtain 
pure alcohol (ethanol), then the alcohol (eth-

anol) level was determined using a regres-

sion equation based on the ethanol standard 

curve.   

 
Determination of Acetic Acid Bacteri 

(AAB)  

AAB was selected by GYC medium 

containing 1% yeast extract, 10% glucose, 
2% CaCO3, and 1,5% agar according to the 

method proposed by Gullo et al. (2006). 

Bacteria were cultivated in incubator for 2-5 

d at 30oC and counted using the Total Plate 

Count (TPC) technique.  
 

Determination of Organic Acid Com-

pound and pH  

The organic acid compound was de-

termined by acid-base titration using a bu-

rette with standard solutions: 0,1 N NaOH 
and 0,1 N oxalate acid. A pH meter was 

used for measuring the acidity of every sam-

ple. 

 

RESULT AND DISCUSSION 
 

A new healthy layer of SCOBY was 

formed as a biofilm on the surface of 

kombucha after 5 d incubation (Figure 1A). 

Both of jasmine and green tea kombucha 
produced an ivory-coloured SCOBY layer 

with a thickness of around 0,1 cm. This cel-

lulose layer was produced by Acetobacter 

xylinum (Ross et al. 1991). The formation of 

the cellulose started from the synthesis of 
Uridine Diphospho-Glucose (UDPGlc) as a 

cellulose precursor. Then, it polymerized 

into β-1,4-glucan chains (Villarreal-Soto et 

al. 2018). These chains would compose a 
new layer of SCOBY (Saxena and Brown 

2005) that allowed the association of bacte-

ria and yeast to obtain atmospheric oxygen 

(Ross et al. 1991). Therefore, bacteria and 

yeast could grow and produce more cellu-
lose from the various carbon sources (Villar-

real-Soto et al. 2018).

 
 

 

 

 

 

 

 

 

 

 

 

Figure 1. A layer of SCOBY after 5 days incubation of kombucha fermentation at 25oC. 

 

All of the kombucha alcohol (ethanol) 
contents at different stages were below 

0,5% (p>0,05%). It was due to the short time 

of incubation. However, the alcohol (etha-
nol) levels of jasmine and green tea 

kombucha increased from the fermentative 
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stage (day 5 at 25oC) to the post-fermenta-

tive stage (day 7 at 4oC) (Figure 2). It indi-

cated that the remaining microbes grew for 

one week at the storage temperature in or-

der to perform alcoholic fermentation. Some 
alcohol fermenting microbes in SCOBY can 

tolerate low temperatures. S. cerevisiae has 

an optimal temperature range of 25-30 oC, 

but can adapt to environmental changes and 

maintain its viability at 4oC for a long time 
(Crawford and Pavitt 2019; Liszkowska and 

Berlowska 2021). The ethanol concentration 

that drops at the beginning of the post-fer-

mentation stage is caused by the storage 

process at 4oC which is not the optimal tem-

perature for SCOBY to grow up. (Figure 2). 

Tan et al. (2020) also reported that all micro-
organisms in kombuca decreased from day 

14 to day 21 of incubation at a storage tem-

perature of 4oC. It is assumed that alcohol 

fermentation microbes also decrease at the 

beginning of the post-fermentation stage so 
that the concentration of alcohol (ethanol) 

decreases. 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 

 

 
 

 

Figure 2. The alcohol (ethanol) content in jasmine and green tea kombucha. (A) Kombucha at ferment-

ative stage (day 5 at 25oC). (B) Kombucha at post-fermentative stage (day 7 at 4oC). (C) 

Kombucha at post-fermentative stage (day 21 at 4oC). 

 

The total AAB of jasmine and green 

tea kombucha rose from day 5 of incubation 

to day 7 of the post-fermentative stage at at 
the 4oC, then declined at the day 21 of the 

post-fermentative stage at the 4oC (Table 1). 

It indicated that AAB could survive at the 

storage temperature for a week. According 
to Tan et al. (2020), the sucrose content in 

kombucha decreased (p<0,05) from the 

seventh d to the 21th d of the post-fermen-

tation stage at storage temperature, causing 

its monomer to increase until the 14th day 
for fructose and 21th day for glucose. It was 

assumed that AAB used sucrose in 

kombucha as a nitrogen and carbon source 

to grow, then stopped when the sources 

were limited. The organic acids level of 
green tea kombucha rose from the ferment-

ative stage to the post-fermentative stage 

(p>0,05) (Table 1). The increase of organic 

acid correlated with the decrease of alcohol 

(ethanol) at the onset of the post-fermenta-
tive stage. AAB used ethanol as a precursor 

for acetic acid fermentation to produce ace-

tic acid (Mas et al. 2014). Lactic acid bacte-

ria also produce the other organic acids 
through lactic acid fermentation (Michelz 

Beitel et al. 2017), so that organic acids ac-

cumulate at the onset of the post-fermenta-

tive stage. Kaewkod et al. (2019) reported 

that the acetic acid of kombucha inhibited 
the enteric bacteria growth at 1.72 g/L con-

centration.  The pH level of kombucha jas-

mine declined from 4.24 to 4.05 and pH level 

of kombucha green tea declinde from 3.9 to 

3.7 at the fermentative stage to the post-fer-
mentative stage at storage temperature 4oC. 

It was due to the accumulation of organic  
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acids. Moreover, the acidic condition of 

kombucha can inhibit the contamination of 

pathogenic microbes. Kaewkod et al. (2019) 

reported that kombucha at the low pH value 

had antibacterial activity against enteric bac-
teria: Escherichia coli, Shigella dysenteriae 

DMST 1511, E. coli O157: H7 DMST 12743, 

Vibrio cholerae, and Salmonella typhi DMST 

22842. The antimicrobial components were 

also thermostable. However, the neutraliza-

tion of kombucha at pH 7.0 could not inhibit 

all of the tested enteric bacteria, neither did 

the unfermented kombucha. It is indicated 

that the activity of antibacterial of kombucha 
occurs when the pH level is low. Thus, the 

organic acids and the low pH of kombucha 

contribute to preventing the contamination 

of pathogenic microbes.

 
Table 1. Total AAB, organic acid concentration, and pH level of jasmine and green tea kombucha 

  

Time of Incubation Total AAB (CFU/mL) Organic acid (%) pH 

Jasmine 

tea 

Green 

tea 

Jasmine 

tea 

Green 

tea 

Jasmine 

tea 

Green 

tea 

Five d incubation 18.167 ± 

1.041 

107.500 ± 

2.500 

0,245 ±  

0,065 

0,151 ±  

0,033 

4,24 3,9 

Seven d of post- ferment-

ative stage (4 oC) 

112.500 ± 

74.246 

170.000 ± 

26.514 

0,189 ± 

0,029 

0,302 ±  

0,033 

4,1 3,74 

21 d of post-fermentative 

stage (4 oC) 

75.333 ± 

6.526 

92.667 ± 

18.751 

0,255 ±  

0,050 

0,434 ±  

0,082 

4,05 3,71 

p>0,05 for Total AAB and organic acid 

 
The ethanol level, AAB, and organic 

acid content of jasmine tea kombucha were 

lower than green tea kombucha. The or-

ganic acid concentration also had de-

creased at the seventh d before increased 
at the 21th day of the post-fermentative 

stage at the 4oC. The low concentration of 

organic acids in jasmine tea kombucha 

caused the pH level of jasmine tea higher 
than green tea kombucha. These were prob-

ably caused by the antifungal compound in 

jasmine tea that could inhibit yeast growth in 

kombucha. One of the examples is phenolic 

compounds in jasmine flowers (Sihite et al. 
2018). Dang et al. (2014) reported that phe-

nol could inhibit the growth of S. cerevisiae. 

Therefore, The ethanol level, AAB, and or-

ganic acid content of jasmine tea kombucha 

were low compared to green tea kombucha. 
In conclusion, jasmine and green tea 

kombucha at the fermentative stage (5 day 

at 25oC) and the post-fermentative stage (7 

and 21 d, both at 4oC) did not produce more 

than 0.5 % ethanol without any significant 
differences in organic acids and AAB levels. 

 

CONCLUSION 

 

Jasmine and green tea kombucha at 
the fermentative stage (5 d at 25 oC) and the 

post-fermentative stage (7 and 21 d, both at 

4oC) did not produce more than 0.5% etha-

nol without any significant differences in or-

ganic acids and AAB levels.  
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