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Introduction  

 Kombucha is a millennial drink with a lot of health benefits.1 

Kombucha tea is a delightful beverage created by fermenting sugared 

black tea manufactured from Camellia sinensis (L.) leaves with a 

consortium of yeast and bacteria that mainly produce acetic acid.2 The 

available carbon supply is first turned into ethanol by the yeast in the 

system, which the bacteria then transform into acids.3 The outcome after 

fermentation generally had similar modifications, specifically a shift in 

colour to become lighter.4 Previous study reported that the greater the 

degree of color change in kombucha beverages, the longer the 

fermentation period.5 As a result, the kombucha biofilm, which forms 

on a liquid-air interface due to the activities of both bacteria and yeast, 

has aroused scientific attention throughout history.2 The beverage is 

famous for its many prophylactic and therapeutic benefits, including 

aiding digestion, acting as a laxative, avoiding bacterial contamination, 

countering tension and disease, providing relief from hemorrhoids, 

lowering cholesterol levels, facilitating toxin excretion, and disinfecting 

blood.6–9 Gac contains lycopene and β-carotene in its greasy seed skin.10 

Gac fruit has a natural concentration of carotenoids compared to other 

popular fruits and vegetables.11 
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In the last few years, gac fruit has been nicknamed 'super fruit' or 

'heaven's fruit' because of their high phytonutrient content in all 

fractions (aril, seeds, pulp, and peel), as well as their therapeutic and 

pharmacological characteristics.10,11 In the other hand, mangoes contain 

a mixture of sugar ranging from 16–18% w/v, acids, and significant 

levels of polyphenols, carotene as vitamin A, and ascorbic acid. These 

compounds are potent antioxidants.12 Essential bioactive substances 

such as mangiferin, quercetin, catechin, and kaempferol are present in 

all portions of the mango.12 The advantages of mango includes anti-

inflammatory, antioxidant, anti-cancer, anti-diabetic, anti-microbial, 

anti-hyperlipidemic and immunomodulatory properties.13,14 It can be 

said that mango has abundant health benefits for humans. Although 

kombucha comes in various flavours, there has not been much 

exploration of kombucha made with gac and mango fruit. Therefore, 

this study aims to produce kombucha black tea with gac and mango that 

might boost the beverages' nutritional, antioxidant, and phytochemical 

content while providing desired sensory features. 

 

Materials and Methods 

Preparation of kombucha tea and infusion 

Black tea was obtained from Malaysia with the type of product from 

PT. Unilever food solutions in January 2023. Kombucha tea was 

prepared at three different concentrations by adding 70 g, 80 g, and 100 

g of sugar into 250 mL of hot water.15 Then, 4 g of tea, or two bags of 

black tea (Lipton), were added to the hot water. When the solution was 

cooled down to 20 to 25 °C, the tea bag was discarded, and then the 

sample was transferred into a clean jar in a sterilized condition. Then, 

750 ml of cold water was added to the solution, and 250 ml of kombucha 

tea was added to the jar. One layer of SCOBY was added, muslin cloth 

was used to cover the mouth of the pot, and a rubber band was used to 

tie the muslin cloth. The fermentation process of the tea took ten days 

to complete at 20 to 25°C. The kombucha infusion was prepared as in 
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Kombucha tea is a sweetened black tea beverage that undergoes fermentation with a starter culture 

of bacteria and yeast (SCOBY). In this study, gac (Momordica cochinchinensis) and mango 

(Mangifera indica) fruits were primarily chosen for infusion into kombucha due to their health 

benefits. Thus, this research aims to develop kombucha black tea with gac and mango, evaluate the 

sensory evaluation of the kombucha tea, and analyse the nutritional composition, 

physicochemical, phytochemical, and antioxidant activity of the kombucha tea. In this study, 

kombucha was prepared by fermenting black tea with sugar at different concentrations (70, 80, and 100 g) 

and SCOBY for 10 days before infusing it with gac and mango fruits. The sensory evaluation was 

evaluated using a hedonic 9-scale and another while using the standard methods. The result 

showed that kombucha gac and mango fruit with100 g of sugar (KGM100) represents the highest 

score on all attributes with a value of colour 7.5±1.55, aroma 6.47±1.74, taste 6.6±1.77, and 

overall, of 6.6±1.77. The nutrient of KGM 100 was higher than other concentrations with a value 

content of carbohydrates 6.9% and vitamin C of 2.70 mg/kg. The phytochemical of all samples 

showed increment during fermentation time and the antioxidant activity is higher in KGM100 

(95.88%) while the physicochemical properties showed an increase in acidity and a decrease in 

colour. These findings show that kombucha black tea with gac and mango may impact health 

when consume and future investigation is worthy to determine its potential health benefits. 
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Table 1 and was added together in a bottle-neck glass bottle. Afterward, 

the beverage was fermented at room temperature for four days. 

 

Preparation of gac fruit 

Gac fruit was collected from Johor, Malaysia in January 2023 and the 

fruits were identified by plant botanists. The method by Zubaidah et 

al.16 was used to prepare the gac fruit juice. The peel of the gac fruit was 

removed after being rinsed with tap water. The gac fruit's aril and pulp 

were gathered. The aril and pulp were then weighed at 200 g. The aril 

and pulp were mixed with 400 mL of water in a 1:2 (w/v) ratio (aril + 

pulp: water) and homogenized. After the mixture had been filtered 

through a muslin cloth, the juice was collected and kept in the fridge for 

further experiments. 

 

Preparation of mango puree 

Mango fruit was obtained from Johor, Malaysia in January 2023 and the 

fruits were identified by plant botanists. The mango puree was prepared 

based on the method by Oluyemisi Elizabeth Adelakun et al.17 The 

mango’s skin was washed with tap water and removed. The pulp of the 

mango was collected and weighed. Then, the mango pulp was blended. 

The puree was collected and filtered through muslin cloth and stored in 

the refrigerator for future use. 

 

Sensory evaluation 

Sensory evaluation was conducted on 30 untrained panellists with ages 

ranging from 20 to 30 years old, using the hedonic scale 9-level.18 The 

scale run from 1 to 9, with 1 and 9 indicating extremely dislike and 

extremely like, respectively. Aspects assessed were colour, aroma, taste 

and general acceptance. 

 

Determination of nutritional composition 

In this study, the nutritional composition that was determined were 

protein, fat, carbohydrate and vitamin C. Protein was determined using 

the Hashem method.19 The fat content was determined using the acid 

hydrolysis method described by Abeyrathne et al.20 The determination 

of the total carbohydrate content of samples was referred to BeMiller 

using the method total carbohydrate by differences.21 The vitamin C was 

measured based on AOAC International Method Analysis.22 

 

Determination of total phenolic content (TPC) 

Folin-Ciocalteu colourimetric technique was used to determine the total 

phenolic content (TPC).22,23 Two (2) mL of 2% sodium carbonate 

(Na2CO3) (Merck, Germany) was added to 0.1 mL of sample and 

incubated for 2 min. Then, 0.1 mL of 50% Folin-Ciocalteu reagent 

(Merck, Germany) was added to the mixture and incubated for 30 min 

at room temperature. The absorbance of the samples were read at 750 

nm (T60u, PG instrument, USA). Gallic acid was used as a standard. 

The results were presented in milligrams of gallic acid equivalent per 

millilitre (mg GAE/mL). 

 

Determination of total flavonoid content (TFC) 

Total flavonoid content was measured according to a method by Torre 

et al.24 Briefly, 0.25 mL of kombucha sample and 1.25 mL of pure water 

was mixed in a beaker. Then, 0.3 mL of 5% sodium nitrite (NaNO2) 

(Merck, Germany) was added to the mixture. After 5 min, 150 µL of 

10% aluminium chloride hexahydrate (Sigma-Aldrich, Germany) was 

added to the mixture. After 6 min, the mixture was neutralised with 0.5 

mL of 1 M sodium hydroxide (Merck, Germany).  The absorbance was 

read using a UV-Vis spectrometer (T60u, PG Instrument, USA) set at 

420 nm. Quercetin was used as a standard. The total flavonoid content 

was expressed as  milligrams of quercetin equivalent (QE/mL). 

 

Determination of physicochemical properties 

Total soluble solid (TSS), pH, colour and alcohol content were analysed 

in the kombucha drink. The pH values of the sample were determined 

using an electronic pH metre (EUTECH Instrumentals, Singapore) based 

on AOAC modification methods by Barbosa et al.25 A refractometer 

was used to analyse the total soluble solid (TSS) (ATAGO, USA). A 

colourimeter (Miniscan EZ, Hunter Lab, USA) was used to analyse the 

colour of the sample. Lastly, the alcohol level was determined using 

headspace gas chromatography with flame ionisation detection (GC-

FID) based on AOAC International single-laboratory validation 

guidelines. 

 

Determination of antioxidant 2,2-diphenyl-1-picrylhydrazyl (DPPH) 

method 

The DPPH assay was conducted based on the procedure written by Gao 

et al.26 Briefly,  1.5 ml of each sample and 3 ml of DPPH solution (200 

µM) was mixed. After incubation for 30 min in a dark place at room 

temperature, the decrease in absorbance at 515 nm was measured and 

the free-radical scavenging activity was calculated as follows: 

 
 

Determination of antioxidant activity using 2,2'-azino-bis (3-

ethylbenzothiazoline-6-sulfonic acid (ABTS) 

The ABTS assay was carried out following the procedure described by 

Xia et al.27 Briefly, 7 mM of ABTS solution was mixed with potassium 

persulfate solution (2.45 mM), and the mixture was kept in the dark for 

12–16 h before being used. The mixture was then diluted to an 

absorbance of 0.70 ± 0.02 at 734 nm. Afterwards, 4 mm of ABTS dilute 

solution and 1 ml of each sample were mixed. After the mixture was 

kept for 6 min in dark at room temperature, the decrease in absorbance 

at 734 nm was measured. The ABTS•+ radical scavenging activity (%) 

was calculated using formula: 

 
 

Statistical analysis 

The statistical analysis was conducted using Microsoft Excel 2019. 

Results were expressed as mean ± standard deviation (SD). The data 

were analysed using one-way analysis of variance (ANOVA). P < 0.05 

were used to determine the statistical significance. The data was 

presented in triplicate.22 

 

Table 1: Formulation used to make kombucha black tea and kombucha gac and mango 
 

Parameter 
 Sample  

KBT KGM70 KGM80 KGM100 

Volume of black tea decoction (mL) 1000 600 600 600 

Mass of sugar (g) 80 70 80 100 

Starter culture (mL) 250 250 250 250 

Volume of gac juice (mL) 0 300 300 300 

Volume of mango juice (mL) 0 100 100 100 

Total volume of kombucha (mL) 1000 10000 1000 1000 

*KBT= kombucha black tea, KGM70= kombucha gac and mango + 70 g sugar, KGM 80=kombucha gac and mango + 80 g sugar, KGM100= 

kombucha gac and mango + 100g sugar 
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Results and Discussion 

Table 2 shows the result of sensory evaluation and the results showed 

that KGM100 (kombucha plus mango and gac fruit with sugar content 

of 100g) represents the highest score on all attributes as compared to 

other samples. Among all attributes, the aroma has the lowest score 

considering that all kombucha samples gave a strong aroma of vinegar 

after 14 days of fermentation. Long fermentation times that allowed 

acetic acid bacteria to produce a lot of acetic acids can affect the flavour 

of kombucha beverages.24 Therefore, the infusion of gac and mango 

fruits helps to increase the pH levels and reduces the sour taste of 

kombucha drinks, thereby making them more acceptable among 

panellists. Thus, adding gac and mango into the kombucha gives a sweet 

and balanced taste to the kombucha beverage. The statistical analysis 

for all attributes showed no significant difference (p > 0.05). 

The nutritional composition of kombucha gac and mango fruits on the 

14th day of fermentation is shown in Table 3. Among all the samples, 

KGM100 has the highest content of carbohydrates which is 6.9% and 

the lowest was KGM70 (5.8%). The higher the amount of sugar in 

kombucha, the higher the total carbohydrate content. The amount of 

protein and fat in all kombucha samples is less than 0.2 as the amount 

of protein and fat were found in minimal amounts in gac fruit.28,29 For the 

vitamin C content, KGM100 has the highest content of vitamin C (2.70 

mg/kg) because the vitamin C amount significantly increased during 

fermentation.30 Vitamin C is a well-known antioxidant where it 

supports healthy teeth and bones, repairs damaged tissue, stimulate 

collagen in the skin that is still in good condition and strengthens 

the immune system.31,32  

As shown in Table 4, the concentration of phenolic content in kombucha 

gac and mango samples increased proportionally as fermentation day 

increased. Phenolic compounds are considered high-level antioxidants 

because of their ability to scavenge free radicals and active oxygen 

species, and their antioxidant activity and phenolic compounds rose 

steadily with fermentation periods.12 The amount of polyphenols 

present determines how deep the blue colour and the deeper blue 

denotes a higher absorbance and phenolic acid concentration.7,33 The 

phenolic content of KBT was higher on the 11th day of fermentation and 

decreased on the 14th day of fermentation, meanwhile, the phenolic 

content in all KGM samples steadily increased during fermentation 

periods because of the infusion of gac fruit. According to Abdulqader 

et al., gac fruit has higher phenolic content in its aril (30.8 ± 2.7 mg 

GAE/g) and pulp (28.9 ± 2.4 mg GAE/mg) which was utilised in this 

beverage.34  

As shown in Table 4, the total flavonoid content for KGM 100 was 

greater than KBT during the 11th day of fermentation because of the 

infusion of gac fruit. On the 14th day of fermentation, the reading for 

the total flavonoid content of all samples increased. The highest total 

flavonoid content was 3.43 ± 0.05 mg QE/mL for KGM100 and 

followed by KGM80 (3.07 ± 0.06 mg QE/mL), KGM70 (3.05 ± 0.00 

mg QE/mL), and lastly, KBT (0.57 ± 0.01 mg QE/mL). According to 

Abdulqader et al., the flavonoid content in the gac fruit was high in aril 

(24.5 ± 3.3 mg QE/g) which this part of gac fruit was utilised in these 

studies.34 Thus, existing flavonoid content contributed to the higher 

amount in the kombucha that was enriched with gac fruit. 

The changes in pH values of all four samples were presented in Table 

5. There is a significant difference (p < 0.05) in each of the samples in 

these studies. When pH values were analysed, all of the tested samples’ 

pH values fell as fermentation time. The initial pH of all kombucha tea 

samples was around 3.20, and it dropped during the fermentation period. 

The increasing concentration of organic acids produced during the 

fermentation process by bacteria and yeast in the tea affects the decrease 

in pH value. The increase if pH value on day-11 was caused by the 

infusion of gac and mango into the kombucha making the pH value 

slightly increase but as fermentation time passed, the value of pH 

dropped back into 2.8 and 2.9 in all KGM samples. 

Based on the results from Table 5, before the fermentation process, all 

the kombucha samples had the highest concentration of sugar. When it 

comes to KBT, the content of sugar decreases as fermentation time, 

thereby achieving the lowest value on the 14th day of fermentation (5.13º 

Brix). However, in the case of KGM, the content of sugar decreased on 

the first 7 days of fermentation but increased on the 11th day because of 

infusion of gac and mango juices and decreased on the 14th day of 

fermentation. The decrease in sugar content in all kombucha samples 

can be due to the yeast and bacteria in the kombucha. When yeast 

hydrolyses sucrose into glucose and fructose during the fermentation 

stage, ethanol is produced and the total soluble solid are reduced.15  

Colour is a crucial factor in deciding which beverage’s physical quality 

is more important.11 Table 6 showed the L* value for each sample of 

kombucha gac and mango increases at the end of the fermentation. This 

indicates that all the samples become lighter after the 14th day of 

fermentation. However, KBT was lightest in colour (61.57 ± 0.04) as 

compared to three samples of kombucha gac and mango. Positive a* 

value corresponds to colour red, whereas a* negative value corresponds 

to green.35 The colour of all KGM samples increases on day 11 because 

of the addition of gac and mango juice on day 10, particularly b* values. 

This is because the colour of gac juice is orange while mango is yellow 

and the combination of these two fruits will give yellowish colour to 

kombucha tea. 

 

Table 2: Sensory analysis of kombucha black tea and kombucha gac and mango fruit 
 

Samples Attributes 

Colour Aroma Taste Overall 

KBT 6.89 ± 1.73 5.45 ± 1.79 5.10 ± 2.23 5.53 ± 1.74 

KGM70 7.13 ± 1.63 5.17 ± 2.16 5.8 ± 2.14 6.03 ± 2.11 

KGM80 7.03 ± 1.51 5.4 ± 1.79 5.53 ± 1.94 5.73 ± 1.94 

KGM100 7.5 ± 1.55 6.47 ± 1.74 6.6 ± 1.77 6.6 ± 1.77 

*KBT= kombucha black tea, KGM70= Kombucha gac and mango + 70g sugar, KGM80= Kombucha gac and mango + 80g sugar, KGM100= 

Kombucha gac and mango + 100g sugar 

 

Table 3: Nutritional value of kombucha tea enriched with gac and mango fruit 
 

Nutritional composition 
Sample 

KGM70 KGM80 KGM100 

Carbohydrate 5.8 % 6.4 % 6.9 % 

Protein ND (<0.2) ND (<0.2) ND (<0.2) 

Fat ND (<0.2) ND (<0.2) ND (<0.2) 

Vitamin C 2.63 mg/kg 2.68 mg/kg 2.70 mg/kg 

*KGM70= Kombucha gac and mango + 70g sugar, KGM80= Kombucha gac and mango + 80g sugar, KGM100= Kombucha gac and mango + 100g 

sugar 
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Table 4: Result of TPC and TFC of kombucha sample on different fermentation time 
 

 Sample Fermentation time (days) 

 1 7 11 14 

Total phenolic content 

(mg GAE/mL) 

KBT 0.27 ± 0.00 0.46 ± 0.00 1.27 ± 0.00 1.04 ± 0.00 

KGM70 0.18 ± 0.04 0.20 ± 0.01 0.32 ± 0.01 0.57 ± 0.01 

KGM80 0.21 ± 0.03 0.32 ± 0.01 0.58 ± 0.01 0.82 ± 0.01 

KGM100 0.28 ± 0.18 0.58 ± 0.02 1.11 ± 0.03 1.38 ± 0.03 

Total flavonoid content 

(mg 

QE/mL) 

KBT 1.38 ± 0.03 0.10 ± 0.01 0.15 ± 0.01 0.57 ± 0.01 

KGM70 0.18 ± 0.00 0.75 ± 0.01 1.58 ± 0.02 3.05 ± 0.00 

KGM80 0.21 ± 0.01 1.11 ± 0.01 1.59 ± 0.01 3.07 ± 0.06 

KGM100 0.28 ± 0.02 1.17 ± 0.01 2.39 ± 0.01 3.43 ± 0.05 

*KBT= kombucha black tea, KGM70= Kombucha gac and mango + 70g sugar, KGM80= Kombucha gac and mango + 80g sugar, KGM100= Kombucha 

gac and mango + 100g sugar 

 

Table 5: Result of pH and total soluble solid (TSS) kombucha samples on different fermentation time 
 

 Sample Fermentation time (days) 

 1 7 11 14 

pH 

KBT 3.27 ± 0.03 2.45 ± 0.02 2.42 ± 0.02 2.36 ± 0.01 

KGM70 3.28 ± 0.07 2.4 ± 0.02 4.37 ± 0.10 2.48 ± 0.04 

KGM80 3.26 ± 0.04 2.41 ± 0.03 4.52 ± 0.01 2.88 ± 0.03 

KGM100 3.24 ± 0.02 2.47 ± 0.02 4.54 ± 0.04 2.94 ± 0.04 

TSS (ºBrix) 

KBT 7.19 ± 0.01 6.13 ± 0.06 5.7 ± 0.01 5.13 ± 0.06 

KGM70 6.57 ± 0.02 5.12 ± 0.06 6.41 ± 0.08 6.11 ± 0.02 

KGM80 7.18 ± 0.01 5.57 ± 0.06 7.03 ± 0.05 6.70 ± 0.04 

KGM100 8.49 ± 0.01 6.36 ± 0.06 7.80 ± 0.05 7.50 ± 0.02 

*KBT= kombucha black tea, KGM70= Kombucha gac and mango + 70g sugar, KGM80= Kombucha gac and mango + 80g sugar, KGM100= 

Kombucha gac and mango + 100g sugar 

 

 

All the samples showed that the colour tends to be yellow because the 

b* is a positive value. The reading of the b* value for KBT was also the 

highest 60.92 ± 0.13 while the lowest b* value was held by KGM100 

(29.79 ± 0.24). Given the ability of microorganisms to use sugar as 

energy, the colour of kombucha generally becomes lighter. As the 

fermentation process continues, kombucha’s polyphenol content rises, 

which is another factor contributing to its lighter colour.22  

The result of alcohol content was presented in Table 7. Among the three 

samples, KGM100 has the highest amount of alcohol content with 

0.49%, followed by KGM80 and KGM70 which are 0.45 and 0.32% 

ABV, respectively. High-energy molecules such as ethanol and higher 

alcohol form when there is a shortage of oxygen.35,36 When sugar was 

added as the primary ingredient, higher levels of ethanol were produced. 

As shown in Table 7, the percentage of alcohol is lower than 0.05% 

ABV. This is because long storage in the refrigerator would make the 

alcohol content reduced. According to Wang et al, chilling the beverage 

too long can significantly decrease alcohol levels.37 Meanwhile, based 

on Malaysia Food Regulation 1985, Regulation 36(1), an alcoholic 

beverage must contain more than 2% alcohol by volume; hence, 

kombucha with an alcohol content of 0.5% or more can be classified as 

a non-alcoholic beverage. 

The anti-radical capabilities of kombucha were influenced by the length 

of fermentation. In fermented kombucha tea drinks, polyphones and tea 

fungal metabolites such as vitamins and organic acids were the principal 

antioxidants and because of this, fermented kombucha tea typically 

exhibits a stronger antioxidant potential than unfermented tea.22 Based 

on the study of the analysed sample antioxidant potentials, the 

percentage of antioxidant compounds was between 27.86% and 64.38% 

which inhibited DPPH (Table 8). KGM100 was the highest scavenging 

effects followed by KGM80, KBT and KGM70. Analysis of variance 

revealed a significant difference (p < 0.05) for scavenging free-radical 

activity for these three samples or formulations. 

The pre-formed radical monocation of 2,2’-azinobis- (3-

ethylbenzothiazoline-6-sulfonic acid) (ABTS•+) is produced by 

oxidising ABTS with potassium persulfate, and it is reduced in the 

presence of such hydrogen-donating antioxidants. Consideration is 

given to the effects of both the antioxidant concentration and reaction 

time on the inhibition of radical cation absorption when calculating the 

antioxidant activity. Based on Table 8, KGM100 showed the highest 

value of ABTS assay with 95.88 ± 0.00% followed by KGM80, KBT and 

KGM70 with 2.97 ± 0.05%, 70.92 ± 0.05% and 67.49 ± 0.02%, 

respectively. Analysis of variance revealed a significant difference (p < 

0.05) between the four samples. The antioxidant capacity determined in 

ABTS was much higher than as determined by the DPPH assay. Thus, 

it is suggested that the ABTS assay better reflects the antioxidant 

contents than the DPPH assay.24 

 

Conclusion 

The present study showed that kombucha black tea with gac and mango 

with the highest sugar content (100g) showed the highest carbohydrate 

and vitamin C content, was most preferred by the panelists, and 

possessed significant amounts of phenolic and flavonoids with high 

antioxidant activity. The result of alcohol content for all samples were 

presented as less than 0.5% ABV, where all samples were classified as 

non-alcoholic beverages. 
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Table 6: The L*, a* and b* values of kombucha samples on different fermentation time 
 

Sample Fermentation time (days) Colour 

L* a* b* 

KBT 1 60.33 ± 0.14 -0.05 ± 0.01 14.06 ± 0.01 

 7 43.45 ± 0.08 -2.24 ± 0.01 2.83 ± 0.09 

 11 60.71 ± 0.10 -0.47 ± 0.01 10.98 ± 0.10 

 14 61.57 ± 0.04 -0.46 ± 0.01 60.92 ± 0.13 

KGM70 1 59.46 ± 0.66 -0.03 ± 0.01 7.78 ± 1.47 

 7 43.99 ± 0.03 -2.28 ± 0.02 6.29 ± 0.03 

 11 57.3 ± 3.18 11.55 ± 0.75 81.46 ± 0.91 

 14 60.92 ± 0.13 4.08 ± 0.33 30.36 ± 0.63 

KGM80 1 59.42 ± 0.22 -0.29 ± 0.13 3.99 ± 1.17 

 7 43.46 ± 0.03 -2.24 ± 0.02 3.42 ± 0.03 

 11 58.3 ± 2.13 11.34 ± 0.63 84.50 ± 2.12 

 14 59.42 ± 0.11 4.03 ± 0.23 30.27 ± 0.20 

KGM100 1 61.23 ± 0.16 -0.39 ± 0.04 12.45 ± 0.11 

 7 44.54 ± 0.31 -2.14 ± 0.02 1.83 ± 0.03 

 11 56.94 ± 1.44 9.02 ± 0.57 78.57 ± 1.77 

 14 60.36 ± 0.08 2.92 ± 0.09 29.79 ± 0.24 

*KBT= kombucha black tea, KGM70= Kombucha gac and mango + 70g sugar, KGM80= Kombucha gac and mango + 80g sugar, KGM100= 

Kombucha gac and mango + 100g sugar 

 

 

Table 7: Result of alcohol content of kombucha samples 
 

Samples Alcohol (ABV %) 

KBT 0.5 

KGM70 0.39 

KGM80 0.45 

KGM100 0.49 

*KBT= kombucha black tea, KGM70= Kombucha gac and mango + 

70g sugar, KGM80= Kombucha gac and mango + 80g sugar, 

KGM100= Kombucha gac and mango + 100g sugar 
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Table 8: Result of antioxidant activity of kombucha black tea and kombucha gac and mango by DPPH and ABTS on different 

fermentation time. 
 

 
Sample 

 Fermentation time (days)  

 1 7 11 14 

DPPH (%) 

KBT 36.78 ± 0.01 40.38 ± 0.01 48.77 ± 0.03 53.74 ± 0.02 

KGM70 20.78 ± 0.01 34.38 ± 0.01 38.43 ± 0.01 27.86 ± 0.11 

KGM80 34.38 ± 0.01 35.94 ± 0.01 50.99 ± 0.01 56.04 ± 0.02 

KGM100 39.06 ± 0.01 46.86 ± 0.02 55.63 ± 0.03 64.38 ± 0.02 

ABTS 

KBT 46.95 ± 0.03 59.02 ± 0.06 64.58 ± 0.02 70.92 ± 0.05 

KGM70 34.98 ± 0.01 48.06 ± 0.01 62.60 ± 0.01 67.49 ± 0.02 

KGM80 45.98 ± 0.03 58.72 ± 0.01 71.02 ± 0.04 72.97 ± 0.05 

KGM100 64.68 ± 0.04 82.80 ± 0.02 92.68 ± 0.01 95.88 ± 0.00 

*KBT= kombucha black tea, KGM70= Kombucha gac and mango + 70g sugar, KGM80= Kombucha gac and mango + 80g sugar, KGM100= 

Kombucha gac and mango + 100g sugar 
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