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ABSTRACT: This study investigates the antioxidant potential and chemical profile of kombucha
made from green tea leaves and roselle flowers, analyzing pH, alcohol content, and the impact of
fermentation time. Kombucha was prepared with green tea and a 1:1 mixture of green tea and
roselle, with samples analyzed on days 1, 4, 8, 12, 16, and 24. Antioxidant activity, pH, and
alcohol content were measured, and statistical analyses including one-way ANOVA, Tukey HSD,
and Spearman correlation tests were conducted. Results indicated that the combination kombucha
exhibited higher antioxidant activity (96.39% DPPH inhibition) compared to green tea kombucha
(79.62%). There was no significant difference in pH and alcohol content between the two types (p
> 0.05). A strong negative correlation was found between pH and fermentation time (-0.589, p <
0.001) and pH and alcohol content (-0.571, p < 0.001), while a strong positive correlation was
observed between % inhibition and fermentation time (0.637, p < 0.001). The findings suggest that
combining green tea and roselle enhances antioxidant activity in kombucha, and fermentation time
significantly affects antioxidant activity, pH, and alcohol content.
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INTRODUCTION

Degenerative diseases are medical conditions that last for a long period of
time, such as heart disease, hypertension, diabetes, and the like (Hamka, 2020).
These diseases have become one of the leading causes of death worldwide,
including in Indonesia, where the number of chronic degenerative disease cases
increases every year. The main causes of degenerative diseases are related to
unhealthy lifestyles such as smoking, consumption of alcoholic beverages,
unhealthy diet, lack of physical activity, and the impact of environmental
pollution that can trigger the emergence of free radicals and oxidative stress that
can potentially damage the body. The increase in per capita income and the
development of lifestyle, especially in big cities, has also led to an increase in
degenerative diseases (Amila et al., 2021). Based on the Riskesdas (2018), the
Ministry of Health, patients with degenerative diseases in Indonesia have always
increased from year to year, from 9.4% in 2007 to 13.3% in 2013.
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The human body needs antioxidants to protect its cells from the negative
effects of free radicals (Fadlilah & Lestari, 2023). Antioxidants are components
that can prevent or inhibit the oxidation of fats, nucleic acids, or other molecules
by preventing the initiation or progression of oxidizing chain reactions.
Consumption of antioxidants in adequate amounts can reduce the risk of
developing degenerative diseases. One drink that has a role as an antioxidant is
kombucha.

Kombucha is a beverage resulting from a fermentation process involving
SCOBY (Symbiotic Culture of Bacteria and Yeast), which is a colony of
microorganisms that work symbiotically to turn a mixture of ingredients into a
sour and fizzy drink. The basic ingredient commonly used in making kombucha is
tea. (Khaerah & Akbar, 2019) distinctive flavor and aroma. Apart from tea,
several other ingredients can also be used as substrates for kombucha
fermentation, such as coffee leaves, betel leaves, fruits, or other materials that
contain high phenolic compounds (Khaerah & Akbar, 2019).

As a functional beverage, the demand for kombucha is increasing due to
its superior nutritional content. The global kombucha market increased rapidly
with a compound annual growth rate of 23% in the 2014-2018 period and is
expected to maintain its rapid growth in the coming years (Zou et al., 2021).
Estimates of enthusiast growth are supported by data from Kapp & Sumner
(2019), that by 2028, the kombucha market is expected to reach more than six
billion US dollars. Kombucha's popularity as a functional food is driven by its
health benefits, which include dual functional properties such as anti-
inflammatory potential and antioxidant activity.

The utilization of kombucha as a functional drink that is high in
antioxidants has been widely carried out, such as in the research of (Khaerah &
Akbar, 2019) conducted antioxidant tests on green tea kombucha, black tea, white
tea, and oolong tea, then it was found that the highest antioxidant activity was
possessed by green tea kombucha. Kombucha tea is one of the drinks that has
been known to have antioxidant activity. The increased antioxidant activity in
kombucha tea is due to the presence of free phenolics produced during the
fermentation process, so the higher the phenolic content produced, the higher the
antioxidant activity (Bishop et al., 2022). Furthermore, the optimal antioxidant
activity of green tea kombucha is on days 1 to 5 with a value of 90.835% -
91.853% ( Khamidah & Antarlina, 2020). The antioxidant activity value of green
tea kombucha decreased after day 15. Research on kombucha tea by Nasution &
Nasution (2022) shows that the antioxidant activity of rosella flower tea
kombucha is high compared to tea leaves (down as much as 85% after fermenting
for ten days) while the lowest antioxidant activity is owned by black tea
kombucha (Nasution & Nasution, 2022). Then the research of Winandari et al.
(2022) showed that rosella kombucha tea increased antioxidant activity at a
fermentation time of 9 days, namely 0.9818% (Winandari et al., 2022). In the
other similar studies, state that; the treatment combination of moringa leaves and
rosella flowers ratio 1:2 has high antioxidant activity (Wahyudi et al., 2018).

Based on previous research, no one has ever conducted research on
kombucha beverages combined with green tea leaves and rosella. From previous
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studies, it is known that green tea leaves have high antioxidant activity compared
to other teas and rosella flowers also have higher antioxidant activity than tea
leaves. So, this study aims to determine the antioxidant potential of the
combination of the two ingredients, which are known to have high antioxidant
activity. However, it is not only limited to the determination of percent inhibition
as an antioxidant, but chemical profile analysis is carried out, such as pH analysis,
alcohol content and variation of testing on the length of fermentation time to
determine whether there is an effect of time on pH, alcohol and antioxidant
parameters.

METHOD
Materials and Tools

The materials used in this research are green tea and dried rosella flowers
sold kilos in one of the markets in Yogyakarta, kombucha mushroom inoculants
with a diameter of = 10 cm, sugar, distilled water, ascorbic acid (MERCK), 2,2-
diphenyl-1- picrylhydarzyl (DPPH) (Sigma-Aldrich), strips pH (MERCK) and
96% ethanol (MERCK). The tools used in this research are vacuum glass jars,
Agilent Carry 60 Spectrophotometer, Thermo Nicolet 1S 10 FTIR, and ATC
Alcoholmeter.
Kombucha Tea Preparation

Kombucha tea was made in two variations of the formula: green tea
kombucha and mixed kombucha of green tea and rosella flowers. Green tea
kombucha was made using 30 grams of green tea, while green tea and rosella
flower blend kombucha was made with a mixture of green tea and rosella flowers
in a 1:1 ratio. Both variations were steeped in 1 liter of hot water along with 100
ml of starter and 120 grams of sugar. After a 15-minute soaking process, the tea
solution was filtered and allowed to settle to room temperature. The next step
involves the addition of kombucha mushroom inoculant with a diameter of about
+10 cm or weighing about 70-75 grams.
Collection of Samples

The kombucha tea was sampled on several different days, namely on days
1, 4, 8, 12, 16, and 24. Thus, a total of 12 samples were taken. The sampling
process was carried out by paying attention to the sterility and cleanliness of the
equipment so as not to affect the kombucha mushroom inoculant and cause
contamination.
Determination of pH

Determination of pH was carried out using a pH meter on each sample on
days 1, 4, 8, 12, 16, and 24.
Determination of Alcohol Level

Alcohol content testing refers to the method of (Jakubczyk et al., 2020),
where alcohol content is measured using an alcoholometer. The alcoholometer is
immersed in the liquid, and the results are read from the available scale. Then, the
alcohol content is checked in units of %.
Determination of % Inhibition as an Indication of Antioxidant Ability

The antioxidant activity of the samples was measured by a
spectrophotometric method using DPPH radical according to (Pekkarinen et al.,

Uniform Resource Locator: https://e-journal.undikma.ac.id/index.php/bioscientist 759



mailto:bioscientist@undikma.ac.id
https://e-journal.undikma.ac.id/index.php/bioscientist

Bisdentht  Bioscientist : Jurnal llmiah Biologi
E-ISSN 2654-4571; P-ISSN 2338-5006
g Volume 12, Issue 1, June 2024; Page, 757-771
Email: bioscientist@undikma.ac.id

1999; Williams et al., 1995). The spectral absorbance was immediately measured
at a wavelength of 518 nm (Agilent 8453UV). All assays were performed in
triplicate. The results were expressed as % inhibition of DPPH radicals. The
antioxidant potential (antioxidant activity, inhibition) of the tested solutions has
been expressed as a percentage of DPPH inhibition using the following formula

(D).

% Inhibition = =2 X 100 .....covureerreerenns [
0
Where on formula (1):
Ao = Absorbance of DPPH solution at 518 nm without tested sample; and
As = Absorbance of DPPH solution at 518 nm with tested sample.

(Source: Jakubczyk et al., 2020).

Data Analysis

All quantitative data to determine the correlation between fermentation
time, alcohol, and pH on antioxidant activity were statistically analyzed using
One-Way ANOVA method at 95% confidence level, Tukey HSD post hoc test,
and Spearman's Correlation test was used for further analysis. Statistical analysis
was performed using the JASP (Jeffreys's Amazing Statistics Program)
application program.

RESULTS AND DISCUSSION
Antioxidant Testing Results (as % Inhibition)

Analysis of the antioxidant potential of the studied samples revealed that
the content of antioxidant compounds ranged from 69.22% to 96.39% DPPH
inhibition (Table 1). Fermentation time and tea type affect the anti-radical
properties of kombucha. The comparative analysis between the two types of
Kombucha showed that the antioxidant activity of kombucha combined with
green tea and rosella was higher than that of green tea kombucha, with significant
differences in percentage inhibition. The results of statistical analysis using the
Mann-Whitney U Test (Table 2) showed a significant difference in antioxidant
activity between the two types of kombucha (p < 0.05). The Mann-Whitney U
Test was chosen because the One-Way ANOVA test results found that the data
were not normally distributed (reject Ho) and had homogeneous data

Table 1. Antioxidant Testing Results (as % Inhibition).

Type of Kombucha Day DPPH (%)

Green Tea Kombucha 0 Day 70.99 + 0.22°
1% Day 79.62 + 0.56f
4" Day 78.83 + 0.43%
8" Day 77.94 +0.35°
12" Day 74.98 +0.21¢
16" Day 73.11+£0.29¢
24" Day 69.22 + 0.292

Green Tea and Rosella Kombucha 0 Day 87.48 +0.729"
1% Day 96.39 + 0.52k
4" Day 95.30 +0.12k
8" Day 93.26 +0.171
12" Day 90.85 + 0.42
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Type of Kombucha Day DPPH (%)
16" Day 88.06 + 0.24"
24" Day 86.38 + 0.579

Letters next to numbers represent significant differences between
treatments at specific fermentation time measurements based on Tukey HSD Post
Hoc Test. The same letter indicates no significant difference between the
treatments, while different letters indicate a statistically significant difference
(Hidayah et al., 2022).

Table 2. Uji Mann-Whitney U Test.

Parameters Test Statistic df P

pH Welch 1.459 37.412 0.153
Mann-Whitney 257.000 0.365

% Alcohol Welch 1.672 36.855 0.103
Mann-Whitney 276.000 0.165

Days Welch 0.000 40.000 1.000
Mann-Whitney 220.500 1.000

Percent_Inhibisi ~ Welch -13.718 39.994 <.001
Mann-Whitney 0.000 <.001

In terms of tea type, kombucha prepared from green tea and rosella was
characterized by the highest antioxidant potential, reaching the highest value on
the first day of fermentation. Combined kombucha containing additional raw
materials such as rosella, has high potential as a source of antioxidant compounds.
Rosella is known to contain flavonoids, anthocyanins, and phenolic acids that may
contribute to antioxidant activity (Hapsari et al., 2021; Safnowandi, 2022).
Combination kombucha exploits the synergistic effect of the combination of raw
materials. Combining green tea with rosella may result in a more complex and
diverse variety of antioxidant compounds, which may contribute to higher
antioxidant activity. (Etxebarria et al., 2020). The fermentation process may play a
role in enhancing the bioavailability and activity of antioxidant compounds.
Fermentation can increase the availability of bioactive compounds and trigger the
formation of new compounds with antioxidant activity (Zubaidah et al., 2022).
Increasing fermentation time can increase antioxidant activity due to the free
phenolic compounds produced during the fermentation process, but at a certain
point, antioxidant activity may decrease (Hassmy, 2017; Kuncoro, 2019). Based
on the test results, the ability of both kombucha formulations to inactivate free
radicals decreased as the fermentation time increased due to the influence on
antioxidant activity caused by changes in compounds during the fermentation
process. In addition, the decrease in antioxidant activity can also be caused by an
increase in alcohol content and a reduction in pH during fermentation. Therefore,
although fermentation time may increase the antioxidant activity initially, at some
point, the antioxidant activity may decrease as the fermentation time increases
(Rajma et al., 2016; Rahayu & Abram, 2023). A graph of the increase and
decrease in % inhibition at each fermentation time can be seen in Figure 1.
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Figure 1. Graph of % Inhibition between Green Tea Kombucha and Combination
Kombucha against Fermentation Time.

Chemical Profile Testing Results (pH and Alcohol)

During the analysis of pH values, it was observed that the pH of all the
samples studied decreased as the fermentation duration increased (Table 3). No
significant difference was observed in pH between beverages prepared from
different tea types. This was supported by the results of the Mann-Whitney U Test
(Table 2). The analysis of pH and alcohol content in the two types of kombucha,
namely green tea kombucha and green tea with rosella kombucha, reveals no
significant differences between them. This can be attributed to the similar
fermentation processes they undergo. Both types of kombucha involve the same
types of bacteria and yeast, which convert sugars into various organic acids,
decreasing the pH of the beverage over time. The fundamental fermentation
process is the same, resulting in similar pH changes regardless of whether the
kombucha is made with green tea alone or with a combination of green tea and
rosella.

The results of the Mann-Whitney U Test support this observation, showing
a p-value of 0.365, which is greater than the significance level of 0.05. This
indicates that the differences in pH values between the two types of kombucha are
not statistically significant. Therefore, the hypothesis (Ho) that there is no
significant difference in pH between green tea kombucha and green tea with
rosella kombucha is accepted.

Regarding alcohol content, both types of kombucha exhibit consistent
fermentation dynamics. During fermentation, yeast converts sugars into alcohol
and carbon dioxide, and then bacterial cultures convert the alcohol into acetic acid
and other organic acids (Luyt et al., 2021). Given that both kombucha types use
the same microbial cultures and have similar initial sugar content, the resulting
alcohol levels are comparable. The primary difference between the two kombucha
types is the addition of rosella, which does not significantly alter the fermentation
process to impact alcohol content dramatically. The slight variations in alcohol
content seen in Table 3 are within the range of normal fermentation variability.
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The pH values for both kombucha types decrease consistently over the
fermentation period, indicating acid production from microbial activity. The end
pH values for both types are very close, especially from the 8th day onward,
showing a convergence in acidity levels. Similarly, the alcohol content increases
initially as yeast converts sugars into alcohol, peaking around the 8th day, and
then decreases slightly as bacteria convert the alcohol into acetic acid and other
compounds. Both kombucha types show this trend, with similar alcohol content
across the different fermentation days. The p value in the pH value data is 0.365 >
0.05 to accept Ho, meaning there is no significant difference in pH between green
tea kombucha and kombucha combination of green tea with rosella.

Table 3. Chemical Profile Testing Results (pH and Alcohol).

Type of Kombucha Day pH Alcohol (%)
Green Tea Kombucha 0 Day 6.13 +£0.13¢ 0.00 £ 0.00?
1 Day 4.56 + 0.05¢ 0.43 +0.06°
4" Day 4.25+0.26° 2.27 +£0.12¢
8" Day 2.99 +0.20%d 4.60 +0.00"
12" Day 2.31+0.06° 3.43+0.159
16" Day 2.03+0.12° 2.80 +0.008
24" Day 2.16 +0.25° 2.27 +£0.15¢
Green Tea and Rosella 0 Day 5.39 +0.13 0.00 + 0.00?
Kombucha 1% Day 3.25 +0.10¢ 0.20 + 0.00%P
4" Day 2.79 £0.23"¢ 1.30 + 0.10°
8" Day 2.43 £0.10%P 2.90+0.10
12" Day 2.37 £0.06%P 2.67 +0.06°
16" Day 2.05+0.07° 2.60 £0.10°
24" Day 2.03+0.14° 1.27 + 0.06°

The decrease in pH during fermentation is due to the production of organic
acid compounds such as acetic and gluconic acid by SCOBYs involved in the
fermentation process (Sintyadewi et al., 2021). The longer the fermentation time,
the more organic acid compounds are produced so that the pH value of the
fermentation product will decrease. This can be seen in the results of the study
which showed that the pH of all samples studied decreased as the duration of
fermentation increased, and further fermentation had no significant effect on
changes in pH value (Sandi et al., 2023). Therefore, a decrease in pH during
fermentation is a consistent result in various types of beverages and fermented
ingredients. The graph of the pH decrease at each fermentation time can be seen in
Figure 2. The graph of the pH value shows that the pH value of the green tea
kombucha drink is higher than the pH value of the combined kombucha drink, and
the pH value both decreases with the length of fermentation.
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Figure 2. Graph of pH Decrease between Green Tea Kombucha and Combination
Kombucha against Fermentation Time.

The p value (Table 2) in % alcohol content is 0.165 > 0.05, thus accepting
HO, meaning that there is no significant difference in % alcohol between green tea
kombucha and green tea with roselle combination kombucha.
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Figure 3. Graph of Alcohol Percentage Increase between Green Tea Kombucha and
Combined Kombucha against Fermentation Time.

It can be seen from the graph (Figure 3) that the alcohol percentage of the
green tea kombucha drink is higher than that of the combined kombucha. Over
time, the alcohol content increased in the fermentation process, reaching a peak on
day 8 between 2.90% to 4.60%, depending on the tea formulation used. However,
at a later stage, there was a decrease in alcohol concentration in all types of
kombucha beverages (on day 12 of the fermentation process). An increase in
alcohol content in kombucha also occurred during fermentation. This is due to
SCOBY activity that converts glucose in the tea liquid into alcohol. The length of
fermentation time also affects the increase of alcohol content in kombucha. As the
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duration of fermentation increases, the alcohol content tends to increase, but this
increase is not always linear (Sulistiawaty & Solihat, 2022).

The decrease in alcohol content in kombucha occurs because alcohol is
used by SCOBY to form acetic acid, causing the alcohol content to decrease.
During the fermentation process, the yeast in SCOBY will produce alcohol
anaerobically. However, the bacteria in SCOBY use the alcohol to form acetic
acid, one of the primary organic acids in kombucha. This process leads to a
decrease in alcohol content along with an increase in acetic acid and other organic
acids, which also contribute to the flavor and characteristics of kombucha.
Therefore, the decrease in alcohol content in kombucha is mainly due to the
conversion of alcohol to acetic acid by the bacteria in SCOBY during the
fermentation process (Hafsari et al., 2021; Riswanto & Rezaldi, 2021).
Correlation Analysis of Antioxidant Activity and Chemical Profile with
Fermentation Time

This analysis will evaluate the relationship between antioxidant inhibition
% and pH, alcohol content, and fermentation duration. This analysis uses
Spearman correlation analysis because the data is not normally distributed or
homogeneous. The following Table 4 shows the results of Spearman correlation
analysis on green tea kombucha drinks.

Table 4. Spearman's Correlations Test on Green Tea Kombucha Beverage.

Variable Day Alcohol pH Inhibisi
1. Days Spearman's rho —
p-value —
2. Alcohol Spearman's rho 0.101 —
p-value 0.524 —
3.pH Spearman's rho -0.589 -0.571 —
p-value <.001 <.001 —
4. Inhibisi Spearman's rho 0.637 -0.159 0.064 —
p-value <.001 0.315 0.687 —

The variables tested in the Spearman correlation analysis were %
inhibition, pH value, % alcohol value, and fermentation time in green tea
kombucha drink and green tea with rosela combination kombucha drink.
However, it should be noted that many test results have p values that are only
close to general significance or even insignificant. This is due to the small number
of samples tested. Small sample sizes can have a significant impact on the
reliability and reproducibility of research findings. This is due to reduced
statistical power, which reduces the likelihood of detecting true impacts and
increases the risk of overestimating the magnitude of impacts. Sample size plays a
crucial role in achieving statistical significance by influencing the power of a
study, accuracy of estimates, and reliability of research findings. A well-designed
study with an appropriate sample size enhances the ability to detect true
differences, control errors, and ensure validity (Gumpili & Das, 2022; Mishra,
2020). However, there is a common misconception among researchers that larger
sample sizes always yield more reliable results, which is not necessarily the case
(Sapra, 2022).
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The results of Spearman's correlation analysis on the variable between
alcohol content and fermentation duration (days) showed a very weak positive
correlation (0.101) between alcohol percentage and number of fermentation days.
However, the high p value (0.524) indicates this relationship is not statistically
significant. A positive correlation indicates that as one variable's value increases,
the other variable's value tends also to increase, and vice versa. Thus, the
correlation between alcohol content in kombucha and fermentation time suggests
that more extended fermentation periods can lead to a significant increase in
ethanol content (Talebi et al., 2017). This is consistent with the finding that
fermentation duration affects the pH, total phenolic, and antioxidant activity of
kombucha (Hapsari et al., 2021).

The results of the analysis on the variable pH value with the length of
fermentation (days) showed a strong negative correlation (-0.589) between pH and
the number of days of fermentation. The deficient p value (<0.001) indicates this
relationship is highly statistically significant. With an increase in fermentation
days, pH tends to decrease. This is in accordance with the study Hapsari et al.
(2021) and Sinamo et al. (2022) both observed a decrease in pH with fermentation
time. However, Vohra et al. (2019) noted that although the antioxidant activity of
kombucha peaked on fermentation day 7, the activity decreased with a longer
fermentation time. This suggests a potential trade-off between pH and antioxidant
activity in kombucha.

The results of the analysis on the variable pH value with alcohol content
showed that there was a strong negative correlation (-0.571) between pH and
alcohol percentage. The deficient p-value (<0.001) indicates this relationship is
highly statistically significant. With an increase in alcohol percentage, pH tends to
decrease. The pH value and alcohol content of kombucha are closely related. As
the fermentation process progresses, the pH value decreases due to the formation
of acetic acid and gluconic acid, while the alcohol content increases (Agustiani et
al., 2020). This relationship is further supported by research that has developed
methods to accurately measure alcohol levels in kombucha, indicating the need
for such methods due to the potential health risks associated with high alcohol
levels (Chan et al., 2021; Liu et al., 2019) In addition, the temperature at which
the fermentation process occurs can also affect the ethanol content in kombucha,
with higher temperatures leading to higher alcohol levels (Vitas et al., 2021).

The results of the analysis on the variable of the percentage value of
inhibition with the length of fermentation showed a strong positive correlation
(0.637) between the percentage of inhibition and the number of days of
fermentation. The deficient p-value (<0.001) indicates this relationship is highly
statistically significant. The percentage inhibition tended to increase with an
increase in the number of days of fermentation. The percentage of antioxidant
inhibition in kombucha beverages with different fermentation lengths depends on
the type of tea and carbon source used (Vohra et al., 2019). Fermentation time has
a significant effect on the chemical characteristics and antioxidant activity of
kombucha, with longer fermentation times generally producing higher antioxidant
activity (Hapsari et al., 2021; Simanjuntak et al., 2016; Widyasari, 2016).
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The results of the analysis on the variable of percentage inhibition value
and alcohol content showed a weak negative correlation (-0.159) between
percentage inhibition and alcohol percentage. However, the high p-value (0.315)
indicates this relationship is not statistically significant. This weak negative
correlation is likely because the percentage of alcohol in kombucha drinks is
generally low, with one study finding that the alcohol content was 0.055%
(Riswanto & Rezaldi, 2021). This low alcohol content may not significantly
correlate with the percentage of antioxidant inhibition in the beverage. However,
the antioxidant activity of kombucha was found to be significantly higher than
that of black tea (Ivani$ova et al., 2020).

The results on the variable percentage inhibition with pH value showed a
very weak positive correlation (0.064) between percentage inhibition and pH.
However, the high p value (0.687) indicated this relationship was not statistically
significant. This may also be because the antioxidant activity in kombucha
beverages can decrease as in the study of Nasution & Nasution (2022), the
antioxidant activity value of green tea kombucha decreased after day 15, as well
as the antioxidant activity of rosella flower tea kombucha was high compared to
tea leaves (decreased by 85% after fermentation for 10 days). So, it makes a
positive but very weak correlation result, as in the graph that at a high pH at the
beginning of the fermentation time, there are also high antioxidant levels because
it has not decreased.

CONCLUSION

Based on the results of the study, it can be concluded that: 1) the
antioxidant activity of kombucha combined green tea with rosella is higher than
that of green tea kombucha and based on the results of the Mann-Whitney U Test
the two kombuchas have significant differences; 2) the results of the Mann-
Whitney U Test no significant differences were observed in terms of pH and %
alcohol in green tea kombucha drinks and kombucha combined green tea with
rosella, The pH value in both kombuchas decreased as the fermentation
progressed, while the % alcohol of both kombuchas increased with the length of
fermentation until the peak point on the eighth day after which the % alcohol
decreased; and 3) The results of Spearman's correlation test, the correlation
between % alcohol and the length of fermentation (days) showed a very weak
positive correlation (0. 101). The result of the correlation test between pH value
and fermentation duration (days) showed a strong negative correlation (-0.589).
The result of the correlation test between pH value and % alcohol showed a strong
negative correlation (-0.571). The correlation test result of % inhibition with
fermentation duration showed a strong positive correlation (0.637). The
correlation test result of % inhibition with % alcohol showed a weak negative
correlation (-0.159). The correlation test result of % inhibition with pH value
showed a very strong positive correlation (0.064).

Uniform Resource Locator: https://e-journal.undikma.ac.id/index.php/bioscientist 767



mailto:bioscientist@undikma.ac.id
https://e-journal.undikma.ac.id/index.php/bioscientist

Eu&ci&nﬁ Bioscientist : Jurnal Ilmiah Biologi
E-ISSN 2654-4571; P-ISSN 2338-5006

/J Volume 12, Issue 1, June 2024; Page, 757-771

Email: bioscientist@undikma.ac.id

ADVICE

Optimize the concentration data so that the 1C50 value can be calculated.
Further research should be carried out with larger samples to improve statistical
quality results.
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