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Abstract 

Tepache is a fermented beverage from Mexico that is made from pineapple peel. It can improve the balance of good bacteria and 
reduce the risk of gastrointestinal disease. Pineapple peel contains vitamin C, phenolic compounds, and flavonoid compounds, which have 
antioxidant function. There have been many studies on making tepache from pineapple peel. However, there is limited research about 
organoleptic tests with several influencing factors, such as the type of sugar and fermentation time. The research aimed to determine tepache 
beverages' total phenolic content and antioxidant activity. Tepache beverages are made with pineapple peel, brown sugar, and water, and 
then fermented for 1, 3, and 5 days. Gallic acid is used as a standard to determine total phenolic content. The DPPH test was carried 
out to determine its antioxidant activity. The result of the total phenolic contents in tepache beverages for 1, 3, and 5 days of fermentation 
was 0.0278 mg GAE/g sample, 0.0307 mg GAE/g sample, and 0.0436 mg GAE/g sample—antioxidant activity expressed by 
IC50 value. IC50 values in tepache beverages for 1, 3, and 5 days of fermentation were 160.198 ppm, 150.639 ppm, and 142.713 
ppm. Tepache beverages have low total phenolic content levels and low to medium antioxidant activity. 
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Introduction 

Human life does not forget several important 
things, including health. The need for food is 
increasingly changing in the modern era because 
people's views on the importance of health and 
healthy lifestyles are changing. Besides being 
nutritious, food ingredients must also help the body 
physiologically. The body can benefit from 
functional foods by strengthening its immune 
system and improving its physical condition 
(Khoerunisa, 2020). Several drinks, including 
probiotic drinks, have a positive impact on health. 

A process that causes chemical changes to 
the substrate by microorganisms is called 
fermentation (Suryani et al., 2017). Fermentation is 
a food processing process that utilizes microbes to 
produce new processed products with distinctive 
aroma and taste characteristics. Microbes' 
breakdown of the substrate in the fermentation 
process will produce alcohol, carbon dioxide, or 
organic acids (Azara & Saidi, 2021). 

The beverage industry in Indonesia has 
developed rapidly. It produces products from 
various ingredients, such as fruit, vegetables, fruit 
juice, and other mixed ingredients. The fruit's flesh 
is the most often used, while other parts, such as the 
skin, are just thrown away and end up as waste. One 
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fruit peel that can be used is pineapple peel (Sukriadi 
et al., 2022). 

Pineapple peel has the potential to be used as 
a raw material for making functional food because 
it contains high levels of sugar and vitamin C. 
According to research by Hatam et al. (2013), the 
IC50 value of pineapple peel extract using 
maceration, Soxhlet extraction, and reflux 
techniques was 3.18 ppm, 2.78 ppm, and 2.95 ppm, 
respectively. Meanwhile, according to Widyanto et 
al. (2020), pineapple methanol extract has an IC50 of 
1549.88 ppm. Apart from that, according to (2018), 
it contains 81.72 % water, 20.87 % crude fiber, 
17.53 % carbohydrates, 4.41 % protein, and 13.65 
% reducing sugar in pineapple skin, so it has the 
potential to be processed into a probiotic drink. 
Tepache is one of the products that can be made. 
This agrees with Sagita et al. (2023) in their research 
regarding the use of pineapple fruit waste in the 
production of the probiotic drink tepache. 

The development of probiotic drink 
products using waste materials has been widely 
carried out. However, this research only covers 
physical quality and several influencing factors. 
Therefore, research on the effect of fermentation 
time on the antioxidant activity of tepache probiotic 
drink products is very necessary. The research 
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aimed to determine tepache beverages' total 
phenolic content and antioxidant activity. 

Methods 

Materials 
Pineapple peel obtained from Kalisapu 

Village, Slawi District, Tegal Regency, brown sugar, 
distilled water, methanol of pro analysis, gallic acid 
powder, DPPH powder, vitamin C powder, 
Na2CO3 powder, Folin-Ciocalteu reagent, 
potassium dichromate powder, iodoform, and 
FeCl3. 

Making tepache 
After collection, the pineapple skin is sorted. 

Next, weigh 300 grams of pineapple skin and clean 
it with water. After cleaning, the pineapple skin is 
sliced into small pieces. Pineapple skin is placed in a 
glass fermentation container. 500 mL of distilled 
water dissolves 100 grams of brown sugar. Once 
dissolved, the brown sugar and pineapple skin are 
put into the fermentation container. Then, cloth 
covers the jar and is tied with a rubber band. The 
pineapple skin is fermented within 1, 3, and 5 days 
(Sukriadi et al., 2022). 

Screening for phytochemical compounds 
Secondary metabolites of Tepache beverages 

were identified using Reiza et al.’s methods. 
a. Alkaloids 

The sample solution was put into 3 different 
test tubes of 2 mL each, then 1 mL of 2 N HCl was 
added. Mayer's reagent was added to the first tube, 
Wagner's reagent to the second tube, and 
Dragendorff's reagent to the third tube. 
b. Flavonoids 

A total of 2 mL of sample was dissolved in 2 
mL of 70 % ethanol, then heated for approximately 
2 minutes. After heating, 4 - 5 drops of concentrated 
HCl and 0.1 gram of Mg powder are added. Positive 
results are indicated by the appearance of a yellow-
orange to dark red color within 3 minutes. 
c. Tannins 

A total of 2 mL of sample was dropped into 
1 % FeCl₃ solution. A positive tannin test result is if 
the solution changes color to blackish green or 
blackish blue. 
d. Saponins 

A total of 5 mL of sample was put into a test 
tube. Next, the solution is shaken for 1 minute; add 
1 N HCl if foam appears. The foam formed can last 
5 minutes, then the extract is positive for containing 
saponin. 
e. Steroids or terpenoids 

A total of 5 mL of sample was put into a test 
tube, then dissolved with 0.5 mL of chloroform, and 
0.5 mL of anhydrous acetic acid was added, 
followed by 2 mL of concentrated sulfuric acid 
through the tube wall. The formation of a brown or 
violet ring at the border of the solution indicates the 

presence of triterpenoids, whereas if a greenish blue 
ring appears, it indicates the presence of steroids 

Alcohol test 
Samples were tested for alcohol content 

qualitatively using color reagents, namely: 
a. Potassium Dichromate 3.5 % 

A total of 0.5 mL of sample was diluted with 
15 mL of distilled water. After that, it was reacted 
with 12.5 mL of K2Cr2O7 until the color changed to 
orange. Then, the solution is heated and cooled. If 
the sample is positive for containing alcohol, the 
solution will change color to blackish green after 
being heated (Rakhmatullah et al., 2022). 
b. Iodoform 

A total of 5 mL of sample was carefully 
reacted with 1 mL of 1 N NaOH and 2 mL of 0.1 
N iodine. If alcohol is present, the solution will give 
off a characteristic iodoform aroma and form a 
yellow precipitate (Oktaviani et al., 2011). 

Phenolic preliminary test 
a. Test with Folin-Ciocalteu 

A 0.5 mL sample was reacted with 2.5 mL of 
Folin-Ciocalteu. After 10 minutes, it was reacted 
with 7.5 mL of Na2CO3 solution. Look at the color 
changes that occur (Dalming et al., 2023). 
b. Test with FeCl3 

A total of 5 mL sample was reacted with 1 
mL of FeCl3. The appearance of red, green, blue, 
purple, or black indicates the presence of phenolics 
in it (Bayani, 2016). 

Determination of total phenolic content 
a. Preparation of Na2CO3 20% 

To make a 20 % Na2CO3 solution, put 20 
grams of Na2CO3 in 80 mL of distilled water, boil 
until the Na2CO3 powder dissolves, leave it for 24 
hours, filter it, and add distilled water up to 100 mL 
(Pramiastuti et al., 2018). 
b. Measurement of Gallic Acid Standard Solution 

Gallic acid solutions with 100, 200, 300, 400, 
500, and 600 ppm concentrations were pipetted in 
0.1 mL each. Then, 7.9 mL of distilled water and 0.5 
mL of Folin-Ciocalteu were added. Then the 
solution was homogenized using a vortex within 1 
minute. The solution was transferred into a 10 mL 
measuring flask, and 20% Na2CO3 solution was 
added to the mark. Then the solution was incubated 
for 27.5 minutes. Absorption was measured at a 
wavelength of 657.5 nm, and a linear regression 
equation y = a + bx was created (Hapsari et al., 
2018). 
c. Determination of Total Phenolic Content of 

Tepache 
A test tube is filled with 0.1 mL of sample. 

The sample was added with 7.9 mL of distilled water 
and 0.5 mL of Folin-Ciocalteu reagent, then 
homogenized using a vortex within 1 minute. The 
solution was transferred into a 10 mL measuring 
flask, and 20 % Na2CO3 solution was added to the 
mark. Then the solution was incubated for 27.5 
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       Carbohydrate        Ethanol           Carbon dioxide 

minutes. Absorption was measured at a wavelength 
of 657.5 nm (Hapsari et al., 2018). 

Antioxidant assay 
Antioxidant assay was carried out using the 

DPPH method (Nadia et al., 2016). The samples' 
concentrations were 100, 120, 140, 160, and 180 
ppm. Vitamin C was used as a positive control. The 
vitamin C solution was prepared according to 
Ibrahim et al. (2024). The concentrations of the 
vitamin C used were 0.5, 1, 2, 4, 6, and 8 ppm. A 
total of 0.2 mL of the test solution was taken with a 
measuring pipette, and then 3.8 mL of DPPH 0,05 
mM solution was added. The solution was 
homogenized and left in a place with minimal light 
for 35 minutes. Absorption was measured at a 
wavelength of 515.5 nm. The percentage value of 
antioxidant inhibition was calculated using the 
equation: 

% inhibition = 
Absorption control − Sample absorbance

Absorption control
 ×  100%        (1) 

Results and Discussion 

Tepache beverage 
The tepache beverage has a diversity of 

microbes. The microbes in tepache beverages are 
dominated by lactic acid bacteria (Lactobacillus, 
Acetobacter, and Lactococcus) and fungi 
(Saccharomyces, Gibberella, Candida, and 
Kabatiella). When the fermentation occurs, the 
sugar is transformed into ethanol and carbon 
dioxide to decrease the sugar content. The sugar 
contained inside tepache beverages is converted 
into ethanol with the help of Saccharomyces 
cerevisiae. The fermentation reaction of the tepache 
beverages' seen in Figure 1 (Najini et al., 2024). 

 
𝐶6𝐻12𝑂6  →  2𝐶2𝐻5𝑂𝐻 + 2𝐶𝑂2 

 

 

Figure 1. Tepache Beverage Fermentation 
Reaction 

Phytochemical results 
The purpose of conducting phytochemical 

screening tests is to determine the secondary 
metabolite content in tepache beverages with 
varying fermentation times. Tepache beverages 
were continued with qualitative phytochemical tests 
to identify these secondary metabolites. Based on 
the results, the content of secondary metabolites is 
shown in Table 1. 

Table 1. The secondary metabolite of tepache 
beverages 

Secondary 

Metabolite 

Results 

1 day 3 days 5 days 

Alkaloid + + + 

Flavonoid + + + 

Tanin + + + 

Saponin + + + 

Triterpenoid + + + 

 
This result is similar to the secondary 

metabolites in the tepache beverage, which also 
contains alkaloids, flavonoids, tannins, and saponins 
(Rezaldi et al., 2022). Although obtained from 
different locations, the dominant metabolite was the 
same.  

Alcohol test 
The tepache fermentation process involves 

converting sugar (glucose, fructose, or sucrose) into 
ethanol (alcohol), carbon dioxide, and adenosine 
triphosphate (ATP) as an energy source, similar to 
the fermentation mechanism in other alcoholic 
beverages (Devi et al., 2024). Therefore, it is 
necessary to test for the presence of alcohol in 
tepache beverage using potassium dichromate and 
iodoform tests with different fermentation times. 
a. Potassium Dichromate 3.5 % 

The principle of this reaction is an oxidation-
reduction reaction. Potassium dichromate can be 
used to identify the presence of alcohol due to the 
specific color change of potassium dichromate as it 
reacts with ethanol. Potassium dichromate, which is 
initially orange, will change to chromium (III) 
sulfate, which is blue because it is reduced by 
ethanol. There is a color change to green in tepache 
beverages after the sample is reacted with potassium 
dichromate. This happens because the alcohol level 
in tepache beverages is small, so there will also be 
much less reducing agent (Kartika, 2022). The 
reaction is in Figure 2. 

 
3CH3CH2OH + 2K2Cr2O7 + 8H2SO4 3CH3COOH + 2Cr2(SO4)3 + 2K2SO4 + 11H2O

Kuning-jingga Hijau
 

Figure 2. Alcohol Test Reaction with Potassium 
Dichromate 

b. Iodoform 
In this test, an iodine solution in KI solution 

is used as the main sample to identify alcohol, while 
NaOH is used as a sample to influence the changes 
that occur in iodine (Antonius et al., 2021). The test 
results showed the formation of a yellow precipitate, 
so it could be concluded that the tepache beverages 
positively contained alcohol. The reaction in the 
iodoform test is in Figure 3. 

C2H5OH + 6KI + 6NaOH 2CHI3 + 6NaI + 6KOH
 

Figure 3. Alcohol test reaction with Iodoform 

Phenolic preliminary test 
The preliminary phenolic test aims to 

determine the presence of phenolic content 
qualitatively. 
a. Test with Folin-Ciocalteu 

This test is carried out to ensure that the 
sample used contains phenolic compounds. This 
method relies on colorimetric reduction and 
oxidation reactions. The result of the reaction 
between the phenolic-hydroxyl group and Folin-
Ciocalteu will form a blue phosphotungstate-
phosphomolybdate complex, which can be detected 
by a UV-Visible spectrophotometer (Dalming et al., 
2023). Based on the test results, the solution 
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changed color to blue, indicating that the tepache 
beverage positively contained phenolics. The 
reaction that occurs is shown in Figure 4. 

 

Figure 4. Reaction of Phenolic Compounds with 
Folin-Ciocalteu 

b. Test with FeCl3 
Phenolics were identified using FeCl3 

solution. The result of the reaction between the Fe3+ 
ion and the phenolic group will form a green, blue, 
or black color in the solution (Putri et al., 2018). 
Based on the test results, the solution changed color 
to green, indicating that the tepache beverage 
positively contained phenol. This reaction is shown 
in Figure 5. 

OH

+   FeCl3 Fe3+

O-

6

3-

+ 3Cl- + 6H+

 

Figure 5. Reaction between Phenol and FeCl3 

Determination of total phenolic content 
The aim of determining total phenolic 

content is to determine the phenolic content 
quantitatively in tepache drinks with varying 
fermentation times. Gallic acid (3,4,5-trihydroxy 
benzoic acid) is a hydrobenzoic acid classified as a 
simple phenol. Gallic acid is used as a standard 
because it is a natural phenolic compound with a 
strong antioxidant effect (Selviyana, 2019). 
Determination of total phenolic content was carried 
out using the Folin-Ciocalteu reagent. The hydroxyl 
group in phenolic compounds can react with the 
Folin-Ciocalteu reagent to form a blue 
molybdenum-tungsten complex, which can be 
detected using a UV-Vis spectrophotometer.  

In determining phenolic content, the initial 
step taken is determining the maximum wavelength 
by measuring the absorbance of standard solutions 
at a wavelength of 400-800 nm. Moreover, in this 
research, the maximum wavelength for the standard 
solution was 657.5 nm. Standard solutions with 
concentrations of 100, 200, 300, 500, and 600 ppm 
were then measured for their absorbance at 657.5 
nm, which was obtained from measuring the highest 
absorbance of gallic acid as measured using 
spectrophotometry. The results of gallic acid 
absorbance measurements can be seen in Table 2. 

The total phenolic content in tepache 
beverages was determined by measuring the sample 
absorption at a wavelength of 657.5 nm, which was 
repeated three times to produce accurate data. The 
results of determining the total phenolic content of 
tepache beverages are in Table 3. 

 

Table 2. Results of absorbance measurements of 
standard gallic acid solutions 

Concentration (ppm) Absorbance 

100 0.199 

200 0.238 

300 0.375 

500 0.518 

600 0.644 

 

 

Figure 6. Gallic Acid Calibration Curve 
 
 

Table 3. Results of Total Phenolic Content of 
Tepache Beverages 

Fermentation 

Time 
Replication Absorbance 

Total 

Phenolic 

Content 

(mg 

GAE/g) 

Average 

(mg 

GAE/g) 

1 Day 

R1 0.463 0.0276 

0.0278 R2 0.463 0.0276 

R3 0.469 0.0281 

2 Days 

R1 0.506 0.0308 

0.0307 R2 0.505 0.0307 

R3 0.505 0.0307 

3 Days 

R1 0.655 0.0419 

0.0436 R2 0.653 0.0417 

R3 0.724 0.0470 

 

Antioxidant activity 
This test was carried out to see the 

antioxidant activity in tepache beverage, which was 
treated with different fermentation times. 
Determination of antioxidant activity was carried 
out at a wavelength of 515.5 nm with an incubation 
time of 35 minutes. The samples tested for their 
antioxidant activity were tepache drinks with 
varying fermentation times of 1, 3, and 5 days, while 
vitamin C was used as a comparison. Concentration 
variations of 0.5, 1, 2, 4, 6, and 8 ppm were used to 
assess vitamin C. Tepache drink samples were tested 
for antioxidant activity at 100, 120, 140, 160, and 
180 ppm concentrations. The concentration of the 
sample solutions is made at the same concentration 
so that their antioxidant activities can be compared 
with each other. 
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Table 4. IC50 Value of Vitamin C and Tepache 

Replication 
Vitamin 

C 

Fermentation 

1 Day 

Fermentation 

3 Days 

Fermentation 

5 Days 

1 3.780 161.076 148.454 142.994 

2 3.533 160.678 151.746 142.710 

3 3.646 158.839 151.716 142.434 

Average 3.660 160.198 150.639 142.713 

Category 
Very 

strong 
Weak Weak Moderate 

 

Bacterial growth activity that is less than 
optimal can cause antioxidant activity to be 
moderate. Lag, log, stationary, and death phases are 
the four phases of BAL development. According to 
research conducted by Sabira & Suryani (2023) in 
tepache, lactic acid bacteria begin their initial growth 
phase (lag phase) and adaptation phase on the third 
day. Apart from that, research by Yanti et al. (2023) 
shows that BAL increased significantly during the 
24-hour incubation period since entering the log 
phase. This significant growth occurred up to 72 
hours. The log phase covers growth from 24 to 72 
hours. During the 72 to 96-hour incubation period, 
overall BAL values continued to increase. These 
results indicate that the stationary phase occurs 
within 72 to 96 hours of incubation, leading to a 
stable LAB growth trend. 

When fermentation occurs, yeast and 
bacteria metabolize sucrose into several organic 
acids, increasing the amount of organic acids. In 
addition, the invertase enzyme hydrolyzes sucrose 
into glucose, decreasing the total sugar value 
(Puspaningrum et al., 2021). 

The longer the fermentation time, the higher 
the organic acids in tepache. This is because the 
longer the fermentation, the higher the acetic acid 
produced from the metabolism of the Acetobacter 
xylinum bacteria. The fermentation results will 
become more acidic as the fermentation progresses. 
Higher organic acids in tepache drinks can influence 
antioxidant activity, so the IC50 results on day 5 are 
stronger than on days 1 and 3 (Puspaningrum et al., 
2022). 

The results of the phenolic content 
determination test showed low phenolic content. 
This impacts the tepache's weak antioxidant activity. 
This aligns with research by Jemima et al. (2023) 
regarding the antioxidant activity of tepache using 
the DPPH and FRAP methods. The results show 
that the IC50 value of tepache drinks is 198.51 ppm 
in the weak category. 
Apart from the content of natural bioactive 
compounds, the length of fermentation of a drink 
also influences its antioxidant level. According to 
Shintawati (2022), kombucha reaches its antioxidant 
peak on the 7th day of fermentation and begins to 
decrease on the 10th day. After the seventh day of 
fermentation, the acidic conditions made the 
phenolic compounds more stable, making it 
difficult to release protons, resulting in decreased 
antioxidant concentrations. This condition of 

phenol degradation reached an optimum state 
compared to the fermentation of less than 7 days.  

Conclusions 

Based on the research, the optimum 
fermentation time for tepache's antioxidant activity 
is on the fifth day. Fermentation time has a 
significant influence on tepache's antioxidant 
activity. The longer the fermentation time, the 
stronger the antioxidant activity will be. This is 
indicated by the IC50 values for 1, 3, and 5 days of 
fermentation, namely 160.198 ppm, 150.639 ppm, 
and 142.713 ppm. 

Acknowledgment 

Thanks to the Pharmaceutical Chemistry 
Laboratory and Instrument Laboratory members, 
Faculty of Health Science, Bhamada University, for 
the research support facilities. 

References 

Antonius., Melvine, D., Marissa, D., Juniarti, L., 
Kartika, N., Nurmanisari., Vicry, V., & 
Wahyuni, E. (2021). Senyawa alkohol dan fenol. 
Retrieved May 18, 2024, from Tanjungpura 
University, Department of Chemistry Web site: 
https://scholar.googleusercontent.com/schola
r?q=cache:w9n6SzV0UswJ:scholar.google.com
/+Senyawa+alkohol+dan+fenol&hl=id&as_s
dt=0,5.  

Azara, R., & Saidi, I. A. (2021). Mikrobiologi pangan. 
Sidoarjo: UMSIDA Press. 

Bayani, F. (2016). Analisis fenol total dan uji 
aktivitas antioksidan dari ekstrak buah sentul 
(sandoricum koetjape merr). Hydrogen: Jurnal 
Ilmiah Pendidikan Kimia, 4(1), 55–69.  

Bethan, M. S., & Fadillah, H. N. (2018). Pembuatan 
nata de pina dari limbah kulit nanas (ananas comosus 
l.merr) dengan proses fermentasi menggunakan bakteri 
acetobacter xylinum. Unpublished undergraduate 
thesis: Surabaya: Institut Teknologi Sepuluh 
November. 

Dalming, T., Karim, A., & Bulawan, G. (2023). 
Penetapan kadar total fenol ekstrak propolis 
yang menggunakan pelarut eutektik dalam 
kombinasi asam laktat, glukosa, dan air. Jurnal 
Farmasi Pelamonia, 3(1), 41–46. 

Devi, S. N. K., Renanda, J. D., Laili, V. C., & 
Herawati, E. (2024). Uji organoleptik dan 
hedonik tepache berbahan dasar kulit nanas 
kelud asal kabupaten Kediri. Proceeding of Seminar 
Nasional Kesehatan, Sains dan Pembelajaran (pp. 
1111–1122). Indonesia: Universitas Nusantara 
PGRI Kediri. 

Hapsari, A. M., Masfria., & Dalimunthe, A. (2018). 
Pengujian kandungan total fenol ekstrak etanol 
tempuyung (shoncus arvensis l.). Proceeding of 
Talenta Conference Series: Tropical Medicine (TM) 
(pp. 284–290). Indonesia: Universitas Sumatra 
Utara. 

https://scholar.googleusercontent.com/scholar?q=cache:w9n6SzV0UswJ:scholar.google.com/+Senyawa+alkohol+dan+fenol&hl=id&as_sdt=0,5
https://scholar.googleusercontent.com/scholar?q=cache:w9n6SzV0UswJ:scholar.google.com/+Senyawa+alkohol+dan+fenol&hl=id&as_sdt=0,5
https://scholar.googleusercontent.com/scholar?q=cache:w9n6SzV0UswJ:scholar.google.com/+Senyawa+alkohol+dan+fenol&hl=id&as_sdt=0,5
https://scholar.googleusercontent.com/scholar?q=cache:w9n6SzV0UswJ:scholar.google.com/+Senyawa+alkohol+dan+fenol&hl=id&as_sdt=0,5


Volume, 14, No. 1, 2025, 22-28 Jurnal Akademika Kimia 

 

27 

Hatam, S. F., Suryanto, E., & Abidjulu, J. (2013). 
Aktivitas antioksidan dari ekstrak kulit nanas 
(ananas comosus (l) merr). PHARMACON : 
Jurnal Ilmiah Farmasi Unsrat, 2(1), 8–13. 

Ibrahim, K. B., Wardana, F. Y., Prasetiyo, B. D., & 
Puspitasari, M. D. (2024). Uji kadar vitamin c 
dan aktivitas antioksidan dari fraksi kulit buah 
melinjo (gnetum gnemon l). Jurnal Riset 
Kesehatan Poltekkes Depkes Bandung, 16(1), 65–77.  

Jemima, D., John, S., & Monica, S. J. (2023). 
Characterization of microflora, antioxidant, and 
antibacterial activities of tepache – a fermented 
fruit beverage. Indian Journal of Applied & Pure 
Biology, 38(2), 618–629. 

Kartika, A. A. (2022). Analisis kadar alkohol pada 
minuman tuak dan arak menggunakan metode 
berat jenis dan kromatografi gas-FID. Acta 
Holistica Pharmaciana, 4(2), 80–106.  

Khoerunisa, T. K. (2020). Pengembangan produk 
pangan fungsional di Indonesia berbasis bahan 
pangan lokal unggulan. Indonesian Journal of 
Agricultural and Food Research, 2(1), 49–59.  

Nadia, S., Riyanti, & Nirmala, R. (2016). Uji aktivitas 
antioksidan kombinasi dari kulit buah naga 
(hylocereus costaricensis) dan bunga rosela 
(hibiscus sabdariffa) dengan metode dpph (1,1 
diphenyl-2-picrylhidrazyl) beserta bentuk 
tunggalnya. Jurnal Kesehatan Kusuma Husada, 7(2), 
94–99. 

Najini, R., Purwanti, N. U., Mufida, A. R., 
Kurniawan, A., Alghifary, M. H. H., Syalsabila, 
R. R., Nuraini, R., & Safitri, W. (2024). 
Minuman probiotik tepache dari fermentasi 
kulit buah nanas (ananas comosus l.) 
menggunakan variasi jenis dan konsentrasi gula. 
Journal Pharmacy of Tanjungpura, 1(2), 74–79. 

Oktaviani, S. D., Sabikis, & Hartanti, D. (2011). 
Identifikasi etanol hasil fermentasi sente 
(alocasia macrorrizha (l.) g.don), sente wulung 
(alocasia indica (lour.) koch) dan kimpul 
(xhantosoma nigrum (vell.) mansf). 
PHARMACY: Jurnal Farmasi Indonesia, 08(01), 
25–44. 

Pramiastuti, O., Zen, D. A., & Prastiyo, B. A. 
(2018). Penetapan kadar total fenolik dan uji 
aktivitas antioksidan ekstrak etanol 96% daun 
kecombrang (etlingera elatior) dengan metode 
2,2-difenil-1- pikrilhidazil (DPPH). Jurnal 
Farmasi & Sains Indonesia, 1(2), 42–55. 

Puspaningrum, D. H. D., Sumadewi, N. L. U., & 
Sari, N. K. Y. (2021). Kandungan total asam, 
total gula dan nilai ph kombucha cascara kopi 
arabika desa catur bangli selama fermentasi. 
Proceeding of Sintesa (pp. 149–156). Indonesia: 
Universitas Dhyana Pura. 

Puspaningrum, D. H. D., Sumadewi, N. L. U., & 
Sari, N. K. Y. (2022). Karakteristik kimia dan 
aktivitas antioksidan selama fermentasi 
kombucha cascara kopi arabika (coffea arabika 
l.) desa Catur kabupaten Bangli. Jurnal Sains Dan 
Edukasi Sains, 5(2), 44–51. 

Putri, H. D., Sumpono, & Nurhamidah. (2018). Uji 
aktivitas asap cair cangkang buah karet (hevea 
brassiliensis) dan aplikasinya dalam 
penghambatan ketengikan daging sapi. Alotrop : 
Jurnal Pendidikan Dan Ilmu Kimia, 2(2), 97–105.  

Rakhmatullah, A. N., Andina, L., Syahfari, I., & 
Pambudi, D. R. (2022). Analisis kandungan 
alkohol pada parfum yang dibuat dari bahan 
sintetik dan bahan alam menggunakan metode 
kromatografi gas. Jurnal Surya Medika (JSM), 
7(2), 185–189. 

Reiza, I. A., Rijai, L., & Mahmudah, F. (2019). 
Skrining fitokimia ekstrak etanol kulit nanas 
(ananas comosus (l.) merr). Proceeding of 
Mulawarman Pharmaceuticals Conferences (pp. 104–
108). Indonesia: Universitas Mulawarman. 

Rezaldi, F., Fadillah, M. F., Agustiansyah, L. D., 
Tanjung, S. A., Halimatusyadiah, L., & Safitri, 
E. (2022). Aplikasi metode bioteknologi 
fermentasi kombucha buah nanas madu 
(ananas comosus) subang sebagai antibakteri 
gram positif dan negatif berdasarkan 
konsentrasi gula yang berbeda. Jurnal 
Agroteknologi Merdeka Pasuruan, 6(1), 9–21. 

Sabira, Q. A. N., & Suryani, T. (2023). Glucose 
levels and organoleptic quality probiotic 
tepache of pineapple peel on variation of sugar 
and fermentation duration. Proceeding of 
International Conference on Biology Education, 
Natural Science, and Technology (INCOBEST) (pp. 
348–355). Indonesia: Universitas 
Muhammadiyah Surakarta. 

Sagita, C., Andini, D. S., Lubis, F. E. S., Ramadhani, 
S., Ramadani, W., & Daulay, R. A. (2023). 
Pembuatan minuman probiotik dari limbah 
kulit nanas (tepache). Tarbiatuna: Journal of 
Islamic Education Studies, 3(2), 205–210.  

Selviyana. (2019). Penetapan kadar fenolik total beberapa 
ekstrak daun jarum tujuh bilah (pereskia bleo (kunth) 
dc.) dengan metode spektroofotometri UV-Vis. 
Unpublished undergraduate’s thesis: Jakarta: 
Universitas Muhammadiyah Prof. Dr. Hamka. 

Shintawati, Z. (2022). Uji aktivitas antioksidan dan 
antidiabetik dari kombucha akar alang-alang 
(imperata cylindrica (l.) p. beauv.). Unpublished 
undergraduate’s thesis: Jakarta: Universitas 17 
Agustus 1945. 

Sukriadi, E. H., Rustomo, W. T., & Astiana, R. 
(2022). Tepache kulit nanas sebagai bahan 
campuran minuman. Jurnal Pariwisata Indonesia, 
18(1), 28–37. 

Suryani, Y., Hernaman, I., & Ningsih. (2017). 
Pengaruh penambahan urea dan sulfur pada 
limbah padat bioetanol yang difermentasi EM-
4 terhadap kandungan protein dan serat kasar. 
Jurnal Ilmiah Peternakan Terpadu, 5(1), 13–17. 

Widyanto, R. M., Putri, J. A., Rahmi, Y., Proborini, 
W. D., & Utomo, B. (2020). Aktivitas 
antioksidan dan sitotoksisitas in vitro ekstrak 
metanol buah nanas (ananas comosus) pada sel 



Desi S. Rejeki et al. 

 

 28 

kanker payudara T-47D. Jurnal Pangan Dan 
Agroindustri, 8(2), 95–103. 

Yanti, A. D. A., Jamaluddin, & Sukainah, A. (2023). 
Optimasi dan karakterisasi pektinase dari isolat 

bakteri asam laktat asal fermentasi biji kopi 
robusta (coffea canephora). Jurnal Pendidikan 
Teknologi Pertanian, 9(1), 97–112. 

 


