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ABSTRACT
Kombucha is a fermented drink made from tea leaves and sugar involving a symbiosis of yeast and acetic acid bacteria. Ashoka flower (Ixora coccinea L). traditionally used to treat various ailments and is rich in antioxidants. Strawberries are known to contain flavonoids which can inhibit bacterial growth due to disruption of DNA processes, damage to cell membranes and protein denaturation in bacteria. Examples of pathogenic bacteria include S. aureus which can cause boils, acne, impetigo and wound infections. S. epidermidis can generally cause swelling (abscesses) such as acne, skin infections, urinary tract infections and kidney infections. Researchers are interested in conducting research by making gel preparations that actively inhibit bacterial growth. Until now there has been no research on making preparations from kombucha, and it is only used or consumed by drinking. The research was carried out by making fermented kombucha tea with a combination of Strawberries and Ashoka Flowers, making gel preparations, testing activity against S. aureus and S. epidermidis bacteria, and testing antioxidant activity using the FRAP method. The research results showed that the Fermented Tea Gel (Kombucha) Combination of Strawberries and Ashoka Flowers had antibacterial activity against S. aureus bacteria in the strong category, and had antibacterial activity against S. epidermidis bacteria in the medium category. And the F3 Formulation has antioxidant activity in the very strong category.
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1. INTRODUCTION
Kombucha is a fermented drink with various benefits for the body that made from tea leaves (Camelia sinensis) one of popular leaves from Indonesia and sugar involving the Symbiosis of Yeast and Acetic Acid Bacteria (SCOBY). In the SCOBY colony there are several bacteria including: Acetobacter xylinum, Xylinoides gluconicum, Acetobacter ketogenium, Pichia fermentans, Torulavarietas, Lactobacillus sp, Pediococcus sp, these bacteria produce acetic acid. The yeast contained in the Kombucha starter includes: Saccharomyces ludwigii, S. apiculatus and Schizosaccharomyces pombe. Kombucha has long been known in various European countries and Japan. Many people suspect that kombucha was first consumed by people in mainland China who have known this fermented tea since 3000 years ago. Kombucha is believed to have health effects to help digestion, prevent microbial infections, reduce pain due to arthritis, and improve the immune system (Ita et al., 2018).
Kombucha contains various types of organic acids such as glucuronic acid, gluconic acid, acetic acid, folic acid, amino acids, vitamins, and other substances (Wistiana & Elok, 2015). The composition and concentration of secondary metabolites in kombucha depend on the source of the inoculum, the concentration of sugar and tea, the fermentation time, and the temperature used (Khanifah, 2022). 
Kombucha is reported to have antimicrobial activity against gram-positive and gram-negative pathogenic bacteria. The efficacy of kombucha as an antibacterial, anticancer, and antioxidant opens up opportunities for development as an active cosmetic ingredient (Rezaldi, 2021). Several studies have shown that kombucha has antimicrobial activity against Helicobacter pylori, Salmonella typhimurium, Staphylococcus aureus , Agrobacterium tumefaciens, Bacillus cereus, Shigella sonnei, Salmonella enteritidis, and Escherichia coli (Khanifah, 2022).
Antibacterial is a substance that interferes with the growth or even kills bacteria by interfering with microbial metabolism. The antibacterial effect of Kombucha is obtained through the acid produced during fermentation and other antibacterial substances. The high amount of acid in kombucha can inhibit bacterial growth, and the increase in the number of protons in high concentrations can denature proteins and enzymes in the bacterial cell walls. In addition to the formation of acid, phenol compounds formed during fermentation can also provide antibacterial effects in kombucha (Wistiana & Elok, 2015). In addition to being made from tea leaves (Camelia sinensis), kombucha can also be made from fruits, one of which is strawberries. Strawberries contain vitamin C and ellagic acid as antioxidants, vitamins B1, B2, and provitamin A (Widyastuti et al., 2016). The aroma produced in the strawberry variation of kombucha is more pungent. This is because the acid component contained in strawberries is higher compared to other fruit juices. The flavonoid content in strawberries can inhibit bacterial growth due to disruption of the DNA process, damage to cell membranes and protein denaturation in bacteria  (Parseh et al., 2012). In a study conducted by Selvia et al., in vitro with the solid dilution method, it can be proven that strawberry ethanol extract can inhibit the growth of Staphylococcus epidermidis bacteria with a minimum kill rate (MBC) at a concentration of 1.5%. This is due to the activity of phenolic compounds, such as ellagitannin, proanthocyanidin, and anthocyanidin which work synergistically as antimicrobials (Selvia et al., 2014).
The presence of antibacterials as substances that interfere with the growth or kill bacteria by disrupting the metabolism of harmful microbes. The presence of microorganisms is very dangerous because it can infect and cause disease (Retnowati, 2011). Bacteria that can cause disease in humans, for example, Staphylococcus aureus and Staphylococcus epidermidis.
Staphylococcus aureus is a gram positive bacteria that is classified as a pathogenic bacteria. Some infectious diseases caused by Staphylococcus aureus are boils, acne, impetigo, and wound infections. More severe infections include pneumonia, mastitis, phlebitis, meningitis, urinary tract infections, osteomyelitis, and endocarditis. Staphylococcus epidermidis is one of the normal flora bacteria found on the skin, respiratory tract, and digestive tract in humans. Staphylococcus epidermidis can generally cause swelling diseases (abscesses) such as acne, skin infections, urinary tract infections, and kidney infections (Retnowati, 2011).
Ashoka flower (Ixora coccinea L.) is one of the species of the genus Ixora that grows in Indonesia. Ashoka flowers and leaves have the potential as antioxidants because they contain phenolic compounds. Many plants can be used for the welfare of society, for example Ixora coccinea L. is used in traditional medicine for various diseases such as gynecological problems, uterine fibroids, burns, and defecation (Tutik et al., 2021).
Ashoka is one of the plants that contains flavonoids, tannins also contain saponins. One of the flavonoid groups in the Ashoka flower is anthocyanin which gives color to plants. Anthocyanin is a compound that is good for health because it has antioxidant activity (Prasetyo et al., 2021).
Gel is a liquid preparation that is inserted into a semi-solid textured structure made of a series of organic particles or organic molecules. Gel is a carrier used for the purpose of administering drugs to the mucosal parts, such as the eyes, nose, vagina, and administration through the rectum. The composition of gel preparations generally consists of components of ingredients that can expand in the presence of water, humectants (skin moisturizers), and preservatives to make them susceptible to microbial contamination, sometimes ingredients are needed that can increase the penetration of efficacious ingredients (enhancers) (Wardiyah, 2015).
The advantages of gel preparations are that they are cool on the skin when used, can produce good skin spread, good drug release, have a clear and elegant appearance, when applied they will leave a transparent, elastic, easy to wash and stable film in storage (Putri & Anindhita, 2022).
2. MATERIAL AND METHODS 
2.1 Material
The materials used in this study were Mueller Hinton Agar (MHA) media, Dimethyl sulfoxide (DMSO) (Merck®), Clindamycin, 70% alcohol, physiological NaCl solution, powdered tea, granulated sugar, SCOBY, kombucha starter, strawberries, Ashoka flowers obtained from Limau Manis Village, Kampar Regency, Riau, distilled water, methyl paraben, TEA, propylene glycol, glycerin, Carbopol 940, nutrient agar, NaCl, Staphylococcus aureus bacterial isolate, Staphylococcus epidermidis bacterial isolate, ascorbic acid, 10% trichloroacetic acid, 0.1% FeCl3, phosphate buffer (0.2 M, pH 6.6), 1% potassium ferricyanide.

2.2 Methods
Starting from the preparation of tools and materials, making fermented kombucha tea with a combination of strawberries, making gel preparations, testing activity against S. aureus and S. epidermidis bacteria, observing and measuring the inhibition diameter, calculating the minimum inhibition concentration (MIC), testing antioxidants, and data analysis.
2.3 Kombucha Preparations
[bookmark: _Toc153229058][bookmark: _Toc153313927][bookmark: _Toc153314057][bookmark: _Toc161174228]The first step in making kombucha is to heat 1 liter of water to a temperature of 100℃. After the water boils, turn off the heat, then add 15 grams of powdered tea and stir for about 5 minutes until the tea color comes out. Add 125 grams of sugar and stir until the sugar dissolves in the water for about 3-5 minutes. The tea solution is cooled until completely cold and at room temperature (25℃). The cooled tea solution is put into a jar and strain the tea dregs so that it is not dirty during fermentation until the harvest stage. SCOBY and kombucha starter are poured into 100 ml of tea solution in the same jar. Cover the lip of the jar using a cloth and seal it with a rubber band until it is neatly closed. Store the jar for the fermentation process in a safe, clean, dry place, and not exposed to direct sunlight. The first fermentation takes 7 days. Add blended strawberries and Ashoka flower infusion (from 200 grams of Ashoka Flowers) in the second fermentation and wait for 8-14 days.




2.4 Preparation of Gel Preparation Formulation
Table 1. Formulation of fermented kombucha tea gel combined with Strawberries and Ashoka Flowers
	Materials
	Formula (%)

	
	F1
	F2
	F3

	Kombucha tea combined with Strawberries and Ashoka Flowers
	6,25
	12,5
	25

	Carbopol 940
	2
	2
	2

	Glycerin 
	5
	5
	5

	Propylene Glycol
	10
	10
	10

	Triethanolamine
	1
	1
	1

	Methyl Paraben
	0,1
	0,1
	0,1

	Aquadest
	ad 100 mL
	ad 100 mL
	ad 100 mL



Carbopol is developed with hot distilled water in a mortar (W1). Methyl paraben is dissolved in glycerin, stirred until dissolved (W2). Fermented kombucha tea combined with strawberry and ethanol extract of ashoka flowers is ground by adding some propylene glycol until the texture becomes soft and homogeneous (W3). After the carbopol expands (W1), grind it first by adding TEA little by little to form a gel base (W4). A mixture of glycerin and methyl paraben (W2) is added to the gel base (W4) while grinding until homogeneous (W5). The remaining propylene glycol is added to the base mixture, grind until homogeneous. Mix fermented kombucha tea combined with strawberries (W3) into the gel base (W5) and grind until homogeneous. Add the remaining aquadest little by little. The gel that has been formed is evaluated as a gel preparation (Tutik et al., 2021).
2.5 Gel Evaluation Test
In the gel evaluation, tests were carried out including organoleptic tests, pH tests, homogeneity tests, hedonic tests, antibacterial tests, and antioxidant tests.
2.6 Antibacterial activity test against S. aureus, and S. epidermidis
All tools for testing purposes are sterilized before use by autoclaving. The sterilized MHA media is poured into each petri dish as much as 25 ml and left for a while until it solidifies. On the solid media, the bacterial suspension is spread by sweeping which has previously been adjusted to the Mc Farland standard using a sterile spreading rod until the bacterial suspension is evenly distributed over the entire surface of the 25 ml MHA media. Determination of the antibacterial activity of Staphylococcus aureus and Staphylococcus epidermidis is carried out using the agar diffusion method by means of a well, namely by: The ose needle is dipped into a test tube containing a suspension of Staphylococcus aureus or Staphylococcus epidermidis and smeared on the surface of the media in a zigzag manner, using an ose needle until all the media is evenly smeared. Antibacterial test using the disc diffusion method by means of a sterile cotton swab dipped into a test tube containing the test suspension, then squeezing the cotton swab from the walls of the test tube while rotating it. After that, the test suspension was applied to the surface of the media in a zigzag manner until all media were evenly applied. Then the gentamicin disc paper was taken and placed on the surface of the media used as a positive control (+) and the gel base with a negative control (-). Then the blank disc paper was soaked with kombucha and each gel with a concentration of 6.25%, 12.5%, 25% for 30 minutes. Place the kombucha soak and each concentration on the surface of the media. Repetition was carried out 3 times. Furthermore, the cup was incubated in an incubator at a temperature of 37 ℃ for 24-48 hours and the diameter of the inhibition zone was measured using a caliper. Repetition was carried out 3 times. The inhibition zone was measured and recorded and bioactivity was assessed using a very active (> 19 mm), active (13-19 mm), half active (10-12 mm), inactive (< 10 mm) scoring system (Faroliu et al., 2023).

2.7 Determination of Total Antioxidants
a. 0.2 M phosphate buffer solution pH 6.6
The solution is prepared by weighing 2 grams of NaOH and dissolving it with Aquadest until exactly 250 mL in a measuring flask, then 6.8 grams of KH2PO4 are dissolved with 250 mL Aquadest in a measuring flask. Then pipette 16.4 mL of NaOH into a measuring flask and mix 50 mL of KH2PO4in Aquadest and dilute it in a 200 mL measuring flask.
b. K3Fe(CN)6 (Potassium Ferricyanide) solution
The solution is prepared by dissolving 1 gram of potassium ferricyanide in Aquadest and diluting it in a 100 mL measuring flask.
c. 0.1% FeCl3 solution
The solution is prepared by dissolving 0.1 grams of FeCl3 in Aquadest and diluting it in a 100 mL measuring flask.
d. Preparation of Ascorbic Acid Standard Solution
A 1000 ppm stock solution is made by dissolving 25 mg of Ascorbic Acid dissolved in 96% ethanol to the limit of a 25 mL volumetric flask. Next, from the 1000 ppm stock solution, 0.7, 0.9, 1.0 and 1.3 mL were taken in different 25 mL measuring flasks and diluted with 96% ethanol to 25 mL and homogenized, pipetted 1 mL, added 1 mL of 0.2 M phosphate buffer (pH 6.6) and 1 mL (K3Fe(CN)6 1% after that incubated for 20 minutes at a temperature of 50℃. 1 mL of distilled water and 0.5 mL of 0.1% FeCl3 were added after that incubated and the absorbance was measured at a maximum wavelength of 692 nm on a UV-Vis spectrophotometer. The concentration of the 1000 ppm ascorbic acid standard solution was 70, 90, 110, and 130 ppm.
e. Antioxidant Activity Test by FRAP Method
A total of 10 mg of ethanol extract and 10 mg of ethyl acetate fraction were each dissolved in 10 mL of ethanol, then pipetted 1 mL, added 1 mL of 0.2 M phosphate buffer (pH 6.6) and 1 mL of 1% K3Fe(CN)6 after that, incubated for 20 minutes at a temperature of 50°C. After incubation, 1 mL of trichloroacetic acid was added and then centrifuged at 3000 rpm for 10 minutes. After centrifugation, 1 mL of the upper layer was pipetted into a test tube, and 1 mL of distilled water and 0.5 mL of 0.1% FeCl3 were added after that incubated and the absorbance was measured at a maximum wavelength of 692 nm.
3. RESULT AND DISCUSSION 
The gel preparation formulation contains fermented tea (kombucha) combined with strawberries with different concentrations of 6.25%, 12.5% ​​and 25%. The ingredients used in making the gel preparation are carbopol 940 which functions as a gelling agent which is the main ingredient in making a gel that has good stability and with a low concentration can provide high viscosity (Rahmatullah et al., 2021), glycerin can retain moisture and increase skin moisture (Rowe et al., 2020), propylene glycol as a humectant functions to maintain moisture in the gel preparation because propylene glycol has hygroscopic properties. Propylene glycol is a humectant that can prevent microbial growth so it can also be used as a preservative (Rowe et al., 2020), triethanolamine functions to produce a homogeneous and stable emulsion, methyl paraben functions as a preservative to prevent pathogen growth and to stop unwanted chemical changes.
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Figure 1. Preparation of Fermented Tea Gel (Kombucha) Combination of Strawberry and Ashoka Flower

Table 2. Results of Organoleptic Test of Gel Preparation
	Formula
	Characteristics

	
	Colour
	Smell
	Forms

	F1
	pale yellow
	no smell
	Gel

	F2
	light orange
	no smell
	Gel

	F3
	orange
	strawberry smell
	Gel



Based on the results of organoleptic test examination on kombucha combination of strawberry and ashoka flower, it was found that F1 was pale yellow, F2 was light orange, F3 was orange. This color difference is influenced by the concentration of fermented tea (kombucha) combination of strawberry and asoka flower which varies. The higher the concentration of fermented tea (kombucha) combination of strawberry as an active substance, the more concentrated the color of the preparation. The smell in F1, F2 is odorless while in F3 there is a strawberry smell from fermented tea (kombucha) strawberry the form of the 3 formulas is gel-like.


Table 3. Results of pH Test of Gel
	Formula
	pH

	F1
	5,2

	F2
	5,3

	F3
	5,7



The pH test was carried out using a pH meter, aiming to ensure the stability of the acidity level of the fermented tea gel preparation (kombucha) combination of strawberries and ahsoka flowers. Topical preparations with a pH that is too acidic can irritate the skin while a pH that is too alkaline can make the skin dry and scaly. The normal skin pH range is between 4.5-6.5. The results of the pH test observations of the fermented tea gel preparation (kombucha) obtained a pH range of 5.2-5.7. This shows that the strawberry fermented tea gel preparation has met the requirements.


Table 4. Results of Homogeneity Test of Gel Preparations
	Formula
	Homogeneity

	F1
	Homogen

	F2
	Homogen

	F3
	Homogen



Homogeneity test was conducted to determine the homogeneity of fermented tea gel (kombucha) combined with strawberries by looking at the uniformity of the particles in the preparation. The three formulas of fermented tea gel (kombucha) combined with strawberries have a homogeneous composition marked by no part that is not mixed well. Thus, all gel preparations have good homogeneity when the gel is applied using a glass object and the presence or absence of coarse grains in the gel is observed. This shows that the strawberry fermented tea gel (kombucha) preparation has met the requirements.



Table 5. Hedonic Test Results of Gel
	Formula
	Characteristics

	
	Aroma
	Texture
	Comfort
	Irritation

	F1
	Not approve
	Approve
	Approve
	No Irritation

	F2
	Approve
	Approve
	Approve
	No Irritation

	F3
	Approve
	Approve
	Approve
	No Irritation



The hedonic test was conducted to determine the panelists' personal responses regarding their liking or disliking of the strawberry fermented tea gel (kombucha) preparation. Panelists were asked to fill out a questionnaire to assess the level of liking for the color, aroma, texture, comfort and irritation of the preparation when used. Based on the results of the hedonic test, each formula obtained by 10 panelists was that the aroma F1 was less liked, and F2, F3 the level of liking was liked, the texture in F1, F2, F3 the level of liking was liked, the comfort in F1, F2, F3 the level of liking was liked, the irritation in F1, F2, F3 the level of irritation was not irritated.
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Figure 2. Antibacterial Activity of Fermented Tea Gel Preparation (Kombucha) Combination of Strawberry and Ashoka Flower Against Staphylococcus aureus 

Table 6. Antibacterial Activity of Fermented Tea Gel Preparation (Kombucha) Combination of Strawberry and Ashoka Flower Against Staphylococcus aureus Bacteria
	Formula
	inhibition zone diameter (mm)
	Category

	
	P1
	P2
	P3
	Mean
	

	F1
	7,8
	7
	6,3
	7,03±0,61
	Moderate

	F2
	9
	11,8
	9,9
	10,2±1,16
	Strong

	F3
	10,4
	12,2
	10,3
	10,9±0,87
	Strong

	Kombucha
	21,4
	20,3
	23
	21,5±1,1
	Very Strong

	K (+)
	25,3
	25
	26,6
	25,6±0,69
	Very Strong

	K (-)
	0
	0
	0
	0
	-



Antibacterial activity test using the disc method was carried out by soaking a blank disc in the gel preparation on F1, F2, F3, and fermented tea (kombucha) strawberries and ashoka flowers as a comparison at each concentration for 30 minutes on agar media that had been smeared with Staphylococcus aureus and Staphylococcus epidermidis bacteria and incubated for 24 hours. The average diameter of the inhibition zone on Staphylococcus aureus bacteria F1, F2, F3, fermented tea (kombucha) strawberries and ashoka flowers, the diameter of the inhibition zone F1 is 7.03 mm in the moderate category, F2 is 10.2 mm in the strong category, and F3 is 10.9 mm in the strong category, kombucha is 21.5 mm in the very strong category, and positive control is 25.6 mm in the very strong category. The higher the concentration given, the greater the antibacterial activity of inhibiting bacterial growth on Staphylococcus aureus.
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Figure 3. Antibacterial Activity of Fermented Tea Gel Preparation (Kombucha) Combination of Strawberry and Ashoka Flower Against Staphylococcus epidermidis






Table 7. Antibacterial Activity of Fermented Tea Gel Preparation (Kombucha) Combination of Strawberry and Ashoka Flower Against Staphylococcus epidermidis Bacteria
	Formula
	inhibition zone diameter (mm)
	Category

	
	P1
	P2
	P3
	Mean
	

	F1
	9
	7,3
	7,4
	7,9±0,77
	Moderate

	F2
	9
	8,5
	7,4
	8,3±0,66
	Moderate

	F3
	9,7
	8,5
	9
	9,06±0,49
	Moderate

	Kombucha
	10,9
	10,4
	8,9
	10,0±0,84
	Moderate

	K (+)
	22,8
	20,6
	21,9
	21,7±0,9
	Very Strong

	K (-)
	0
	0
	0
	0
	-



The average diameter of the inhibition zone in Staphylococcus epidermidis bacteria F1, F2, F3, fermented tea (kombucha) strawberries and ashoka flowers, the diameter of the inhibition zone F1 is 7.9 mm in the medium category, F2 is 8.3 mm in the medium category, and F3 is 9.06 mm in the medium category, kombucha is 10 mm in the medium category, and the positive control is 21.7 mm in the very strong category.
The antibacterial activity of kombucha and fermented tea gel preparations (kombucha) strawberries and ashoka flowers occurs because the high amount of acid in kombucha can inhibit bacterial growth, and an increase in the number of protons in high concentrations can denature proteins and enzymes in bacterial cell walls. In addition to acid formation, phenolic compounds formed during fermentation can also provide antibacterial effects in kombucha.
Ashoka flowers also contain Phenolic and flavonoid substances. Phenol kills bacteria by denaturing bacterial cell proteins, destroying cell walls, and inactivating important enzymes in bacterial cells. Meanwhile, Flavonoids have the ability to kill bacteria through several mechanisms, such as inhibiting nucleic acid synthesis, inhibiting cytoplasmic membrane function, and inhibiting bacterial energy metabolism.
Antioxidant activity testing was carried out using the FRAP method. The principle of this method is to determine the total antioxidant content of a material based on the ability of antioxidant compounds to reduce Fe3+ ions to Fe2+ so that the antioxidant strength of a compound is analogous to the reducing ability of the compound.


Table 8. Comparison of Antioxidant Activity
	Formula
	Amount
	Category

	F0
	223,78
	Moderate

	F1
	124,56
	Moderate

	F2
	82,44
	Strong

	F3
	47,32
	Very Strong

	Ascorbic Acid (Standard)
	34
	Very Strong



Antioxidant activity was tested by the FRAP method measured by UV-Vis spectrophotometry at the maximum wavelength obtained in this study was 692 nm. The reference standard used in the antioxidant activity test was ascorbic acid. Standard solutions of ascorbic acid at concentrations of 70; 90; 110; and 130 µg/mL were measured for absorbance by UV-Vis spectrophotometry at a wavelength of 692 nm. The regression equation obtained was y = 0.0028x – 0.0615 with an R² value of 0.9753 obtained by plotting the concentration of ascorbic acid (x-axis) against its absorbance (y-axis) and had an IC50 value of 34 µg/mL (Very Strong). In the results of the antioxidant activity test by conducting 3 replications each, the average antioxidant activity of Formula F3 was 47.32 mgAAE/g and the average result of Formula F2 was 82.44 mgAAE/g. 
In Formulation F3, the results of the Antioxidant test were obtained with the Very Strong Category, and Formulation F2 obtained the results of the Antioxidant test with the Strong Category. This is because Strawberries and Ashoka Flowers contain secondary metabolites that have antioxidant activity such as Phenolics and Flavonoids.
4. CONCLUSION 
Fermented Tea Gel Preparation (Kombucha) Combination of Strawberry and Ashoka Flower has antibacterial activity against Staphylococcus aureus Bacteria with a strong category, and has antibacterial activity against Staphylococcus epidermidis Bacteria with a moderate category. And in Formulation F3 has antioxidant activity with a very strong category. This is because Kombucha contains Phenol and Acid content that can destroy bacterial cell walls. And with the addition of Strawberries and Ashoka flowers that contain phenolic and flavonoid compounds so that they have antioxidant activity.
DISCLAIMER (ARTIFICIAL INTELLIGENCE)
Author(s) hereby declare that NO  generative  AI technologies  such  as  Large  Language  Models (ChatGPT,   COPILOT,   etc.)   and   text-to-image generators have been used during the  writing or editing of this manuscript. 
REFERENCES 
Faroliu, G., Anggraini, A. F., & Wisni, A. P. (2023). Antimicrobial Potential of Ethyl Acetate Fraction of Mangkokan Leaves (Nothopanax scutellarius (Brum. f.) Fosberg) Against Various Pathogenic Microbes. Journal of Pharmacy and Science, 7(1), 167–175.
Ita, P., Anom, J., & Wisaniyasa, N. (2018). The Effect of Tea Type on Kombucha Tea Characteristics. Journal of Science and Technology, 7(2).
Khanifah. (2022). Antibacterial Activity of Blue Butterfly Pea Flower Kombucha (Clitoria Ternatea L.) Against Escherichia coli Extended Spectrum B-Lactamase Causing Urinary Tract Infections In Vitro and Silico. State Islamic University of Maulana Malik Ibrahim.
Parseh, H., Zahra, & A, S. (2012). Antimicrobial Propertieof Pomegranate (Punica granatum L.) as a Tannin rich Fruit: a Review. 1st International and 4th National Congress on Recycling of Organic Waste in Agriculture.
Prasetyo, E., Kiromah, N. Z. W., & Rahayu, T. P. (2021). Antioxidant Activity Test Using DPPH (2,2-diphenyl-1-picrylhydrazyl) Method on Ethanol Extract of Durian Fruit Peel (Durio zibethinnus L.) from Alasmalang Village, Banyumas Regency. Jurnal Pharmascience, 8(1), 75.
Putri, W. E., & Anindhita, M. A. (2022). Optimization of cardamom fruit ethanol extract gel with combination of HPMC and Sodium Alginate as the gelling agent using Simplex Lattice Design. Jurnal Ilmiah Farmasi, 107–120. https://doi.org/10.20885/jif.specialissue2022.art13
Rahmatullah, Wulandari, R., Rendana, M., Waristian, H., Rahmania, A. A., Shasniya, A., Muqoffa, L., & Najib, M. (2021). Fermented Tea Using Kombucha Starter With Additional Organic Fruit Juice As A Healthy Living Solution. Avoer, 27–28.
Retnowati. (2011). Growth of Staphylococcus aureus Bacteria in Media Exposed to Sambiloto Leaf Infusion (Adrographis paniculata). Saintek.
Rezaldi. (2021). Kombucha's Potential As A Raw Material For Halal Drugs And Cosmetics In A Biotechnological Perspective. International Journal Mathla'ul Anwar.
Rowe, C. R., Sheskey, J. ., & Quinn, E. . (2020). Pharmaceutical Excipients. In Remington: The Science and Practice of Pharmacy (Six). Pharmaceutical Press and The American Pharmacists Association.
Selvia, E., Aulia, A., & Endang, S. (2014). Antimicrobial Effect Test of Strawberry Ethanol Extract (Fragaria vesca L.) against Staphylococcus epidermidis. Health Journal of the Faculty of Medicine, Brawijaya University, 1(2), 81–85.
Sibero, H. T., Sirajudin, A., & Anggraini, D. (2019). Prevalence and Epidemiology of Acne Vulgaris in Lampung Province The Prevalence and Epidemiology of Acne Vulgaris in Lampung. Community Pharmacy Journal, 3(2), 62–68.
Tutik, T., Feladita, N., Junova, H., & Anatasia, I. (2021). FORMULATION OF ANTI-AGING MOISTURIZER GEL PREPARATION FROM SHALLOT (Alliium cepa L.) SKIN EXTRACT AS AN ANTIOXIDANT. Malahayati Journal of Pharmacy, 4(1), 93–106. https://doi.org/10.33024/jfm.v4i1.4420
Wardiyah, S. (2015). Comparison of physical properties of cream, gel, and ointment preparations containing ethyl p-methoxycinnamate from kencur rhizome extract (kaempferia galanga Linn.). UIN Syarif Hidayatullah Jakarta.
Widyastuti, W., Ariya, E., Nurlaili, N., & Fitriana, S. (2016). Antioxidant and Sunscreen Activity of Ethanol Extract of Strawberry Leaves (Fragaria x ananassa A.N. Duchesne). Journal of Clinical Science and Pharmacy, 3(1), 19.
Wistiana, D., & Elok, Z. (2015). Chemical and Microbiological Characteristics of Kombucha from Various High Phenol Leaves During Fermentation. Journal of Food and Agroindustry, 3(4), 1446–1457.
image1.png




image2.png
Pengulangan 1 Pengulangan 2 Pengulangan 3




image3.png
Pengulangan 1 Pengulangan 3




