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ABSTRACT

Dried coffee skin (cascara) can be used as a raw material for making kombucha because it still contains a number of
important nutrients. The addition of fruit to kombucha fermentation is currently widely used to get the sensation of
carbonated drinks but has the potential to increase the alcohol content. In connection with the Indonesian Ulema Council
(MUI) fatwa regarding the halalness of food/beverarge containing alcohol, the alcohol content in kombucha
fermentation with the addition of fruit needs special attention. This study aims to examine the alcohol content and total
soluble solid of kombucha made from casacara with the addition of dragon fruit with different fermentation times. This
study used a factorial randomized block design consisting of 2 (two) factors, the fruit treatment used (P), consisting of
2 levels, P1 = fruit slices and P2 = fruit juice. The second factor is the second fermentation time (L), consisting of 4
levels, namely: L1 = 2 days, L2 = 4 days, L3 = 6 days and L4 = 8 days. The results showed that fruit treatment (P) had
a very significant effect on the ethanol content of kombucha cascara. The length of fermentation has a very significant
effect on the ethanol content and total soluble solids of kombucha cascara. The interaction of the two treatments had a
very significant effect on the alcohol content of kombucha cascara. The alcohol content of kombucha cascara with the
addition of dragon fruit ranged from 0.60-1.31% with an average of 0.84% and the total soluble solids ranged from
9.87-11° Brix with an average of 10.42° Brix. The alcohol content of kombucha cascara is still higher than the minimum
alcohol content stipulated by MUI Fatwa No. 10 of 2018. Further research is needed to reduce the alcohol content of
kombucha with fruit added in the second fermentation.
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1. INTRODUCTION The increase in coffee production is also
accompanied by problems that exist in coffee processing,
especially the generated waste. Coffee processing
produces a number of wastes, such as pulp, husk and
silver skin, which so far have not been used optimally.

Coffee is one of the leading commodities in the
plantation sub-sector that significantly contributes to
generating foreign exchange for Indonesia. Data from the

Ministry of Industry of the Republic of Indonesia [1]
shows that there was an increase in the country's foreign
exchange by 10% compared to the previous year from the
export value of the coffee processing industry of 639,000
tons. Aceh province, precisely in the Gayo highlands, is
one of the largest coffee producers in Indonesia. Aceh
produces 61,761 tons/year of Arabica coffee with an
average productivity of 773 tons/hectare [2].

One of the economical uses of coffee skin is to process it
into cascara [3,4]. This cascara can be obtained from
several types of coffee treatments with different qualities
[5]. Furthermore, Muzaifa et al [6] has studied the
manufacture of cascara as a raw material for kombucha.
The diversification of processed products based on coffee
by-products is expected to be able to optimize their
utilization and actually be able to overcome the problem
of coffee waste.
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The next innovation that can be done to improve the
nutrition and taste of kombucha cascara with the addition
of fruit. Currently, kombucha is starting to develop with
the addition of fruit variants so that it enhance a fizzy
sensation with more attractive colors and aromas. The
addition of this fruit can be done in the form of pieces or
fruit [7]. The addition of fruit in kombucha processing is
usually done after the kombucha has been fermented,
which is about 8-12 days. After 8-12 day, the fruit was
added and fermented again for a few days
(continuation/second fermentation). The amount of fresh
fruit or dried fruit added in the second fermentation is
about 10-15% [8,9].

One fruit that is high in nutrients and has an attractive
color is the red dragon fruit (Hylocereus polyrhizus). This
fruit is has a sweet sour taste with an attractive purplish
red color [10,11]. In addition, red dragon fruit is also a
tropical fruit that has not been used optimally and is
generally only consumed directly.

The process of kombucha processing which involves
fermentation is may contain a small amount of alcohol in
the final product. The addition of fruit in further
fermentation has the potential to increase the alcohol
content of kombucha. The yeast in active kombucha
converts the sugar in the fruit into alcohol and CO, which
produces carbonated kombucha [7]. The increase in
alcohol needs to be a concern because the Indonesian
Ulema Council (MUI) Fatwa No. 10 of 2018 states that
drinks containing 0.5% ethanol are categorized as khamr,
intoxicating alcoholic beverage. On the other hand,
kombucha drinks throughout the history of their
existence are not categorized as intoxicating beverages.
Kombucha are well-known as a functional beverage that
has many health benefits [12,13]. After all, caution is
needed for a Muslim in responding to the MUI fatwa.
One of them is knowing the alcohol content of kombucha
which is added by fruit in its production. Therefore, this
study aimed to examine the ethanol content of kombucha
coffee skin with the addition of dragon fruit at different
fermentation times.

2. MATERIALS AND METHODS

2.1. Materials

The main raw material used in this research was
cascara, which was obtained from the by-product of
honey coffee processing in Takengon, Aceh Tengah
Regency. Other additional ingredients were red dragon
fruit, sugar, water, kombucha culture (SCOBY) that
contains yeast and bacteria, aquades and absolute
ethanol.

2.2. Research Design

This study used a factorial randomized block design
(RBD) consisting of 2 (two) factors. The first factor is the
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treatment of the fruit (B), consisting of 2 levels, namely
B1 = fruit pieces, B2 = fruit juice. The second factor is
the second fermentation time (L), which consists of 4
levels, namely: L1 =2 days, L2 =4 days, L3 =6 days and
L4 = 8 days. Each treatment was repeated 3 times so that
a total of 24 experimental units were obtained.

2.3. Research Procedure

2.3.1 Cascara tea processing

Cascara tea is made by brewing cascara (husk
cascara) which is obtained from the processing of "honey
process” coffee. Cascara tea processing refers to the
research conducted by Putri [14] with slight
modifications. Cascara as much as 270 g is brewed for 8
minutes with 9600 ml of boiling water. Cascara is filtered
and added sugar as much as 20% in hot condition, stirred
until smooth and cooled to room temperature.

2.3.2 Kombucha cascara processing

The procedure for kombucha cascara processing
refers to the research by Putri [14] and Naland [15].

Dried
Coffee
Husk
(cascara)

Brewing and Filtering

| 1% Fermentation (8 |

Cascara
Kombu

2™ Fermentation, as treatment:
(L1=2 days, L= 4 days, L3=6 days,
L4= 8 days)

!

Product Analysis (Alcohol and Total Soluble

Added red dragon
fruit as treatment

(P1= fruit slice, P2=
fruit juice)

Figure 1. Research Flow Chart

Cascara tea was poured into a 10 L glass jar, then
inoculated with 10% kombucha or SCOBY starter. The
jar was covered with sterile gauze and fermented for 10
days (fermentation 1). The kombucha cascara obtained
was then taken 400 ml each and put into a 750 ml glass
bottle that had been coded. Furthermore, 10% dragon
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fruit (1 cm x1 cm) was added into each bottle according
to the treatment (fruit pieces or juice), tightly closed and
further fermented (second fermentation) according to the
treatment (2, 4, 6 and 8 days).

2.3.3. Alcohol content and total soluble solid
analysis

The analysis that carried out on the kombucha cascara
product included analysis of the ethanol content and total
soluble solids. The ethanol content was analyzed by the
dichromate method by Rizgiyah [16] and the total soluble
solids were analyzed using a refractometer. The research
flow chart can be seen in Figure 1.

2.4. DATA ANALYSIS

Data analysis was performed statistically using
ANOVA (Analysis of variance). The treatments which
showed an effect on the parameters tested were further
tested with the Duncan Multiple Range Test (DMRT)
o= 0,05

3. RESULT AND DISCUSSION

3.1. Alcohol content

The alcohol content in this study ranged from 0.60-
1.31% with an average of 0.84%. The results of the
variance showed that the fruit treatment (P), the second
fermentation time (L) and the interaction between
treatments (PL) had a very significant effect (P<0.01) on
the ethanol content of red dragon fruit kombucha cascara.
DMRT test results indicate kombucha processing with
the addition of fruit juice and 8 days of fermentation
(P2L4) treatment resulted the highest alcohol content
reaching 1.31% which was different from other
treatments as shown in Figure 2.

1.60 1.31d

1.40 0.97c
) 1.20 0.82b 0.86 L1=2 days
< 100 g773b 082b
§ 0.80 0.60a = 0.63a W L2=4 days
E 060 = 7
; 0.40 L3= 6 days
S 0.20
S -
ﬁ 0.00 H L4= 8 days

P1= Fruit slice P2= Fruit juice

Interaction between Fruit Treatment and Second
Fermentation Time

Figure 2. The interaction effect of fruit treatment and
second fermentation time on the alcohol content

Figure 2 indicates an increase in alcohol content as
the second fermentation time increases, both using fruit
pieces (P1) and fruit juice (P2). The length of
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fermentation is one of the factors that affect the
production of alcohol. Alcohol in kombucha
fermentation is produced from the breakdown of sugar by
yeast, which is one of the microorganisms found in
kombucha starter besides acetic acid bacteria [17]. In this
research, the addition of red dragon fruit in the second
fermentation provided adequate sugar that could be
broken down by the yeast present in kombucha. The
longer the fermentation resulted the greater opportunity
for the yeast to break down the existing sugars so that the
alcohol produced increases. Setyohadi et al [18] in
Suwarrizki et al [19] is also has the same result that the
longer the fermentation, the more sugar will be converted
into alcohol so that the higher the alcohol content
produced.

At a certain point, alcohol levels are expected to
decrease, but in this study which was limited to only 8
days, the decreasing could not be observed. Pratiwi et al
[20] have observed an increase in kombucha alcohol
from day 4 to 12 and then decrease on day 12. The
decrease occurred when acetic acid bacteria used the
alcohol formed to form acetic acid and this reaction
continued until sugar in the solution turns into organic
acids which causes a decrease in alcohol content.

In term of the fruit use, the alcohol content of
kombucha cascara with added fruit juice tends to be
higher than that of dragon fruit pieces. The higher alcohol
content indicates the more efficient use of substrate [21].
This result shows that the sugar in fruit juice is processed
(fermented) faster by microorganisms than pieces of fruit
because it has a larger surface area. The larger the surface
area of the reactants, the greater their ability to react so
that the reaction rate will also be faster until the substrate
is used up and reaches optimum fermentation.Thus the
resulting alcohol will be higher [22].

In the history of its use, kombucha is known as one of
the health drinks. Kombucha is also known still contain
alcohol in small amounts, which is around 0.17%-0.55%
[23]. However, Spedding [24] stated the average range of
alcohol content in kombucha was 0.75-1.25%, similar to
the results of a Food and Drug Administration (FDA)
investigation of 0.7-1.3% [25]. There have been no
reports of kombucha being an intoxicating drink.
However, with the MUI fatwa No. 10 of 2018 which
stipulates a minimum limit of 0.5% alcohol for beverages
which is taken into consideration in consuming and
producing kombucha in Indonesia. Further research is
needed to determine the best fermentation conditions
(fermentation time, amount of substrate, sugar content,
etc.) to produce kombucha with an alcohol content below
0.5%.

3.2. Total soluble solid

The total soluble solids in this study ranged from 9.87
to 11° Brix with an average of 10.42° Brix. The results of
the variance showed that the second fermentation time
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(L) had a very significant effect (P<0.01) on the total
soluble solids of red dragon fruit kombucha cascara
Fizzy. The effect of the second fermentation time on the
total soluble solids of red dragon fruit kombucha cascara
can be seen in Figure 3.
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Figure 3. The effect of the second fermentation time on
the total soluble solid (Values followed by different
letters show significant differences in the DMRT 05
test)

Figure 3 displays that the total soluble solids tend to
decline with increasing fermentation time. The highest
total soluble solids was obtained in the second
fermentation period of 2 days (10.97° Brix) which was
different from other treatments. Total soluble solid can be
used to interpret the amount of sugar contained in
foodstuffs. The decreased sugar content in the solution is
a sign that microorganisms are active [26].

The pattern of decreasing total soluble solids in the
second fermentation time is in accordance with the
results of Putra et al. [27], which the highest total soluble
solids obtained in kombucha pedada (Sonneratia
caesolaris L) leaf tea with a fermentation time of 6 days
(10,75 °Brix) and at 14 days of fermentation time it
decreases to 6.53 °Brix. This result show that the longer
the fermentation, the total soluble solids of kombucha
produced become lower due to substrate degradation,
such as sugar and other solutes in kombucha as a form of
activity and growth of microorganisms. According to
Dufresne and Farnworth [28], there are two groups of
microorganisms found in starter kombucha, specifically
acetic acid bacteria and yeast. Acetic acid bacteria found
included Acetobacter xylinum, A. xylinoides, Bacterium
gluconicum, A. aceti, A. pasteurianus. Meanwhile, the
yeasts found were Schizosaccharomyces pombe,
Saccharomycodes ludwigii, Kloeckera apiculata,
Saccharomyces cerevisiae, Zygosaccharomyces bailii,
Brettanomyces bruxellensis, B. lambicus, B. custersii,
Candida and Pichia.

The fermentation process begins with the breakdown
of sugar by yeast into alcohol, while acetic acid bacteria
use glucose, glucuronic acid and alcohol to produce
acetic acid [29]. Thus it is clear that the longer the
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fermentation of the main substrate which is sugar will
decrease. This result also occurs in the kombucha
fermentation of apples, which increases in sugar content
with the longer fermentation time [30].

4. CONCLUSION

Kombucha cascara processing with the addition of
red fruit in the second fermentation affects the alcohol
content and the total soluble solid. The longer the second
fermentation, the higher the alcohol content, on the
contrary, the total soluble solid decreased. The alcohol
content of kombucha cascara with the addition of dragon
fruit ranges from 0.60-1.31% with an average of 0.84%,
higher than the minimum alcohol limit set by MUI Fatwa
No. 10 of 2018. Thus, a longer second fermentation time
is required to lowering the alcohol content of kombucha
with added fruit.
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