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Abstract. Urbahillah A, Jayus J, Nurhayati N. 2021. Improving SCOBY starter using co-culture of tapai and bakery yeast. Biodiversitas
22: 4617-4624. Kombucha is a beverage fermented by a symbiotic bacteria and yeast known as SCOBY (Symbiotic Culture of Bacteria
and Yeast). Bacteria and yeast contribute to the formation of organic acids, aroma, taste, and flavor of kombucha. The commercial
yeasts used in Indonesian are baker’s yeast and tapai yeast. This study was conducted to develop SCOBY co-culture with tapai yeast and
baker’s yeast and evaluate its activity. The ingredients for the kombucha were cascara, water, and sugar, which were fermented with
three formula starters, i.e. original SCOBY 10% w/v (SN), co-culture SCOBY 10% wi/v with 0.1% w/v of baker’s yeast (SNR), and co-
culture SCOBY 10% w/v with tapai yeast 0.1% wi/v (SNT). The starter activity was determined based on the OD (Optical Density)
value. Yeast screening was carried out on the dominant starter population. Furthermore, morphologically yeast was identified based on
colony type, color, and shape of cell. Then yeast was identified by their fermentation profile using APl 20C Aux Kit. Isolate A showed
white colony with convex elevation and the cell was round-shaped. Colony of isolate B and isolate C were creamy in color and oval cell
shaped. The API results revealed that the first isolate was identified as Candida famata, second isolate was Candida krusei, and the third
isolate was Candida magnoliae. Three types of fungi were found from SCOBY, namely Mucor sp., Trichoderma sp., and Fusarium sp.
Mucor sp. has non-septate hyphae, and round black spores. Trichoderma sp. has septate hyphae, greenish-white spores, and the conidia
have the shape of globose to ellipsoidal Fusarium sp. has a mold with septate hyphae, yellowish-white colonies, and the conidia have

the shape of obovoid. Bacteria, yeast, and mold present in the medium form a powerful symbiosis for produce metabolites.
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INTRODUCTION

Kombucha is a fermented beverage using symbiotic
bacteria and yeast or SCOBY. Due to the symbiosis
between bacteria and yeast, kombucha can inhibit the
growth of microbial pathogens (Loncar et al. 2013).
Kombucha fermentation is carried out for 7-12 days
(Chakravorty et al. 2016; Mukadam et al. 2016).

Kombucha cascara was fermented with three variations
of starter using SCOBY original 10% wl/v, co-culture
SCOBY 10% w/v with baker’s yeast 0.1% w/v and co-
culture SCOBY 10% w/v with tapai yeast 0,1% wi/v.
SCOBY addition of as much as 10% w/v in accordance
with previous studies (Jayabalan et al. 2014; Mukadam et
al. 2016). Nursiwi et al. (2018) made a probiotic drink from
glutinous tape powder with the addition of Lactobacillus
plantarum. Mills et al. (2002) made wine from chardonnay
(green-skinned grapes) using 0.1% yeast.

The interaction between kombucha bacteria and yeast
produces various metabolites with interesting bioactivity.
Bacteria and yeast are trapped in the biofilm matrix called
SCOBY (Marsh et al. 2014; May et al. 2017). SCOBY is a
cellulose pellicle consisting of a symbiotic culture of
bacteria and yeast. SCOBY is used as an inoculum for
kombucha fermentation.

Developing kombucha instead of a multitude of matrix-
dependent consortia, those specific organisms are
unidentified. This is known as the simultaneous presence of

yeast and acetic acid bacteria, lactic acid bacteria are not
always present (Tran et al. 2020). Villarreal-Soto et al.
(2020) investigated the relationship between the microbiota
and metabolites of kombucha. Bacteria and yeast interact
through cooperative metabolism, contributing to the
synthesis and sensory qualities of kombucha. Bacteria and
yeast use sugar as a substrate to grow and produce organic
acids (Chakravorty et al. 2016; Quiao-Won and Franco
2018). Yeast is responsible for the enzymatic hydrolysis of
sucrose into glucose and fructose; glucose and fructose are
converted into ethanol and CO,, while bacteria convert
glucose into gluconic acid and ketogluconic acid, and
fructose into acetic acid (Loncar et al. 2014). In addition,
yeast also contributes to forming aroma, taste, and flavor of
kombucha (Marsh et al. 2014).

Yeast has been widely used as a starter for fermented
beverages. Zou et al. (2019) performed co-culture yeast and
lactic acid bacterium on the fermentation of lychee juice.
Yeast in co-culture fermentations is often used in the
industry to enrich the aromatic profile. Wine is a drink
fermented by yeast starters (Eder et al. 2018), kefir (Gul et
al. 2018), cheka, borde, and keribo (Hotessa and Robe
2020). Non Saccharomyces yeast isolated from kombucha
starter was used to make low-alcohol beer (Bellut et al.
2018).

Otherwise, commercial yeast can be obtained from
baker’s yeast and tapai yeast. Other research has reported
that tapai yeast contains molds, such as Rhizopus oryzae,
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Monilesaurus rouxii, Aspergillus orzae, Saccharomyces
cervisiae, Endomycopsis burtonii, Pediococcus
pentosaceus, Hansenula anomala, Candida krusei,
Candida magnoliae (Chiang et al. 2006; Rahman et al.
2018), whereas baker’s yeast contains Saccharomyces
cerevisiae (Karki et al. 2017). Kumoro et al. (2012) used
baker's yeast in the production of jackfruit wine. But there
have been no studies on adding yeast from outside co-
culture with SCOBY microbes. While the species diversity
and kinetics during kombucha fermentation have been
reported by Mukadam et al. (2016) and Tran et al. (2020).
The aim of this study is to formulate a co-culture SCOBY
starter with tapai and baker's yeast and to evaluate its
activity.

MATERIALS AND METHODS

Formulation of SCOBY co-culture

Formulation of SCOBY co-culture used tapai yeast and
baker’s yeast that were purchased from the Jember local
market at East Java Province-Indonesia. The substrate was
made from cascara tea (1% w/v) purchased from ljen
Bondowoso, East Java-Indonesia with added sucrose 10%
(w/v). Then boiled and stir for 5 minutes. The substrate was
filtered, then cooled to 40°C. Furthermore, the substrate
was put into a glass dispenser (glass jar with a faucet).
Then the substrate was inoculated with developed starter
i.e. SCOBY native (SN), consortium of SCOBY native +
tapai yeast (SNT), new consortium of SCOBY native +
baker's yeast (SNR). Consortium of SCOBY was
formulated by adding 0.1% (w/v) baker's yeast into 10%
SCOBY (w/v) as SNR, or by adding 0.1% (w/v) tapai yeast
into 10% (w/v) SCOBY as SNT. Fermentation was carried
out in the glass dispenser and not exposed to direct sunlight
for 21 days, covered with a clean cloth, resulting in a co-
culture starter.

Determination of SCOBY co-culture population

The SCOBY co-culture population was calculated to
determine the viability of SCOBY co-culture i.e. bacteria,
yeast and mold populations. SCOBY co-culture population
was calculated from two serial dilutions by the BAM
method (Dalu et al. 2019). The bacteria were grown on De
Mann Rogosa Sharpe Agar by pour plate method (MRSA-
Merck 1.10660, Germany). The yeast and mold were
grown on Malt Extract Agar and Potato Dextrose Agar
media, respectively (MEA-Merck 1.05398, Germany and
PDA-Merck 1.10130, Germany). The dilution for plating
was until 10%. The viability of the microorganisms was
calculated using the formula in Bacteriological Analytical
Manual (BAM).

N: {ZC/[(1 xnl)+ (0.1 xn2) x (d)]}
Where; N: number of colonies; XC: total number of

counted colonies; nl: number of plates in dilution 1; n2:
number of plates in dilution 2; d: dilution rate.
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Morphological identification of yeast and mold
Morphological characteristics of yeast colonies
included color and shape of colony, and cell shape.
Morphological characteristics of mold included hyphae
color, spore color, septa or non-septa hyphae, and the shape
of conidia (Astriani et al. 2018; Akroman et al. 2019).
Observations  were  made  macroscopically  and
microscopically under XSZ-107 binoculars with a
magnification of 1000x for yeast and 400x for mold.

Identification of yeast strain from SCOBY co-culture
using API 20C-Aux kit

Yeast was identified based on fermentation profile
using APl 20C-Aux kit, consisting of 20 wells were wells
first as a negative control (O), pitting both as a positive
control containing glucose (GLU), and 18 tubes were
glycerol (Gly), calcium 2-keto gluconate (2KG), arabinose
(ARA), xylose (XYL), adonitol (ADO), xylitol (XLT),
galactose (GAL), inositol (INO), sorbitol (SOR), methyl-
aD-glucopyranoside  (MDG), N-acetyl-Glucosamine
(NAG), Cellobiose (CEL), lactose (LAC), maltose (MAL),
saccharose (SAC), trehalose (TRE), melezitose (MLZ) and
raffinose (RAF) (Nurhayati et al. 2018). Observations
pattern of fermentation after 24 hours was based on
whether or not the substrate turbid on pitting. If the media
becomes cloudy, it means a positive reaction and if the
media was clear (not cloudy), it means negative reaction.
The results were collected and acquired on 7 digit biocode.
The code was compared with the identification book or
confirm on apiwebTM (https: //apiweb.biomerieux.com//)
to identify the type of yeasts.

Fermentation process of kombucha
Analysis of pH value

The pH value of kombucha was analyzed every 2 days
for 8 days using a Horiba pH meter F-51-HR4659. The pH
meter was first calibrated using 7.0 and 4.0 buffers. The pH
meter was directly inserted into the kombucha for readings.

Analysis of acid total

A 2-3 drops of phenolphthalein were added to 50 ml of
kombucha. Then it was titrated with 0.1 N NaOH solution
until the color changed to pink color. Total titratable acid
(TTA) was expressed as percent of acetic acid. TTA has
calculated the following formula:

mL NaOH x N NaOH x BEM x FP
mL sampls x 100D

% total acid: x 100%

Where; Normality (N) NaOH: 0.1 N; Molecular Weight
(BM) of acetic acid: 90; Dilution Factor (FP): 1.

Analysis of alcohol

Alcohol content was measured using the Conway
method. Samples of 1 mL (A), 2 mL KCrO; (B), and 1 mL
Na,COs(C) were put on a Conway chamber. The Conway
chamber was shaken to mix A and C solution, then the
chamber was covered and allowed to stand/incubate for
120 minutes. After incubation, 2 mL of distilled water was
added into K,CrO7(C) and measure the absorbance was at
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605 nm wavelength. Total alcohol obtained from the
sample absorbance measurements was plotted with the
standard curve alcohol made using 100, 200, 300, 400, 500,
600, 700, 800, 900, 1000 pl ethanol. Absorbance results,
then the standard curve equation is calculated. The linearity
equation is y: bx + a. The formula alcohol content was
computed using the following equation:

(absorbance sample —absorbance blankl-b

Total aleohol (%4) x 100%

a

Analysis of microbial growth during kombucha
fermentation

Microbial growth was observed based on turbidity
change using optical density (OD) methods. Samples
placed in a 1.5 mL cuvette were observed using a
spectrophotometer (Hitachi U-2900) at a wavelength of
620 nm.

RESULTS AND DISCUSSION

Morphological characteristics of yeast SCOBY co-
culture

The most dominant yeast was isolated and identified.
Three yeast isolates from kombucha cascara were i.e.
isolate A, B, and C. They have difference in colony color
and cell shape (Table 1).

Colony of isolate A had round form with convex
elevation and white cloud color. Colony of isolate B and C
had round and creamy with convex elevation. The form of
yeast cells is shown in Figure 1.

Figure 1 showed that isolate A has round and oval-
shaped cells. Isolate B is yeast has round-shaped cells,
while isolate C has oval-shaped cells. The cells of yeast
isolates were of different sizes. The life cycle of yeast is
complex and consists of cellular stages that include
different shapes of cells (Knop 2011). Generally, the shape

A
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of yeast cells may vary from circular, spherical, oval,
elliptical, elongated, rectangular, dumb-bell shaped to
triangular (Hyun and Lee 2014; Dunkler et al. 2021).

Fermentation profile of yeast co-culture SCOBY

Result of the fermentation profile of yeast isolates A, B,
and C can be seen in Table 2. The three yeast strains
showed that different responses to ferment the substrate.

All yeasts were able to ferment certain sugars as a
carbon source. The result showed that yeast A isolates can
ferment some sugars i.e D-raffinose, D-melezitose, D-
trehalose, D-saccharose, D-maltose, D-cellobiose, N-
acetyl-glucosamine,  methyl-aD-glucopyranoside,  D-
sorbitol, inositol, D-galactose, adonitol, L-arabinose,
calcium 2-keto-gluconate, glycerol, and D-glucose. After
confirmation on API web, isolate A was identified as
Candida famata (99.6%). The colony of C. famata is white
in color with elevation convex and round-shaped cells
(Santra et al. 2014). Candida famata is a yeast with high
osmotolerance, and can be found in kombucha (Dmytruk
and Sibirny 2012). This yeast was acid-tolerant that
dominated during kombucha fermentation. Rosca et al.
(2015) reported that C. famata can synthesize volatile
compounds such as acetaldehyde and diacetyl during
alcoholic fermentation.

Table 1. Morphological characteristic of yeast from kombucha
cascara

Morphological characteristics

Code of
- Color of Shape
isolates Shape of colony colony of cell
A Round, with convex elevation White Round
cloud
B Round, with convex elevation Creamy Oval
C Round, with convex elevation Creamy Oval

Figure 1. Morphological characteristics of yeast isolated from SCOBY co-culture
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Table 2. Fermentation profile of yeast kombucha cascara using KIT API 20 C Aux

& L 0N w o <24 O 40 0 ¢ o 4+ O 4 < o > D T Identified Identifi-
S g Jd < L a) < 4 49 > -4 J O & - i

s v S E3$S IS Q323X %E00 I species C?(f/'oo)”
A + + + + 0+ -+ 4+ + 4+ + + + + + 4+ + + o+ - - C. famata 99.6
B S T L T T T + + - - C. krusei 42.8
C L - - - - - - - 4+ + - - C.magnoliae 38.8

Note: +: assimilated carbon (turbid),-: unassimilated carbon (not turbid), GLU: D-glucose; Gly:

glycerol; 2KG: calcium 2-keto-

gluconate; ARA: L-arabinose; XYL: D-Xylose; ADO: adonitol; XLT: xylitol; GAL: D-galactose; INO: inositol; SOR: D-sorbitol,
MDG: methyl-aD-glucopyranoside; NAG: N-acetyl-glucosamine; CEL: D-celliobiose; LAC: D-lactose (bovine origin); MAL: D-
maltose; SAC: D-saccharose (sucrose); TRE: D-trehalose; MLZ: D-melezitose; RAF: D-raffinose; H/PH: hyphae/pseudohyphae

Yeast B isolate can ferment substrate N-acetyl-
glucosamine, glycerol, and D-glucose. The identification
results reported that isolate B was Candida krusei (42.8%).
Yadav et al. (2012) reported that C. krusei has white color
colony with round-oval shape, and cell is round. C. krusei
is commonly found in fruits and appear in the Kkefir
fermentation (Yusuf et al. 2020). C. krusei has a role in
cocoa fermentation to develop the aroma of chocolate and
remove the bitter taste in seeds (Jespersen et al. 2005;
Lagunes et al. 2007). C. krusei was also successfully
identified in kombucha (Mukadam et al. 2016). Yadav et
al. (2012) reported that C. krusei contributes to the
formation of flavor. C. krusei and C. magnoliae were
reported to appear in tapai yeast (Chiang et al. 2006). Yeast
C isolate can ferment substrate D-raffinose, D-saccharose,
glycerol, and D-glucose. APl web results showed yeast C
isolate was identified as Candida magnoliae (38.8%).
Jimoh et al. (2012) reported that C. magnoliae has creamy
color colony and oval shape cell. C. magnoliae is one of
the fructophilic yeasts (Kim et al. 2013). C. magnoliae is
used to produce low-alcohol fermented beverages
(Medeiros 2014). C. magnoliae is able to consume fructose
faster than other sugars and synthesize organic acids and
sugar alcohols such as erythritol, mannitol, and glycerol
(Yu et al. 2008).

Morphological characteristics of mold SCOBY co-
culture

Molds were isolated from SCOBY then identified
based on their colony/hyphae and spore color, sporangium
and the shape of conidia (Table 3).

Isolate F1 had a yellowish-white color colony, non-
septate hyphae, spores were round, black and yellowish-
white color, and abundant production of conidia. (Figure 2
A). Based on these characteristics, the fungus was
identified as Mucor sp. (Ziaee et al. 2016). Mucor sp. is
commonly found in wine fermentation. Mucor sp. is
commonly found in instant dry yeast for the fermentation
of rice wine (Chay et al. 2017). Dewi and Aziz (2011)
revealed that Mucor sp. was identified in tapai yeast.
Mucor sp. is also used for the fermentation of sufu (soy
cheese) (Cheng et al. 2009; Edeghor et al. 2016). Isolate F2
was molds cream have a hint of green color of the colony,
septate hyphae, had conidiophore as a sporangium, and
globose to ellipsoidal in conidia shape (Figure 2B). Based
on the characteristics, the fungus was identified as
Trichoderma sp. (Filizola et al. 2019). Trichoderma sp. has
been reported to produce cellulose and can live in acidic
conditions (Kuhad et al. 2011).

Table 3. Morphological characteristic of fungi from kombucha
cascara

Morphological characteristics

Isol

: Conidia
ates  Colony color  Sporangium Hyphae shape
F1 Yellowish-white Round Non- Absent
septate
F2 Creamwithahint Conidia Septate  Globose to
of green color ellipsoidal
F3 Yellowish-white  Conidia Septate  Obovoid

A

B

Figure 2. Morphological characteristic of molds: isolate F1 (A), isolate F2 (B), isolate F3 (C)
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Isolate F3 was yellowish-white color colony, septate
hyphae, and obovoid in conidia shape (Figure 2.C). Based
on these characteristics, isolate F3 was identified as
Fusarium sp (Valencia and Meitiniarti 2017). Fusarium sp.
is capable of producing ethanol (Anasontzis et al. 2016).
Fusarium sp. is also found in the traditional fermented
beverage from Ghana made of Pennisetum glaucum called
solom.

Microbial population of SCOBY co-culture

Microbial population of SCOBY co-culture was
determined using pour plate agar on MRSA, MEA and
PDA media. Other research reported that SCOBY contains
a mixture of bacteria and yeast (Wistiana and Zubaidah
2015) and mold that can form biofilm (Chakravorty et al.
2016). Microbial population was shown in Table 4.

Results of microbial population showed that the biofilm
of the new consortium from the co-culture of SCOBY with
tapai yeast and baker's yeast had a higher microbial
population than kombucha liquid (Table 4). This is due to
microbial trapping (immobilization) in the biofilm by
secondary microbial metabolites cellulose (Yaoa et al.
2011). Biofilm is commonly used as a starter for
subsequent kombucha fermentation. According to Loncar
et al. (2014), the ability of bacteria in kombucha starters to
synthesize cellulose during fermentation causes parts of
microbial cells to be trapped in cellulose webs. This is in
line with the opinion of Gullo et al. (2018), which states
that the formation of cellulose by bacteria can trap
microbes into the biofilm layer. The yeast content in
kombucha cascara has the highest microbial population.
The total yeast obtained was 5.03-5.82 CFU/mL on day 8.
This is in accordance with research Tran et al. (2020),
which states that yeast is the dominant microbe in
kombucha.

pH value of kombucha cascara with SCOBY co-culture

The pH value indicates kombucha cascara was acidic in
nature. Acidity is an essential parameter in fermented
beverages because it affects taste and aroma (Tomovska et
al. 2016; Rizal et al. 2020). The pH value of -kombucha
cascara ranged from 2.6 to 5.9 (Figure 3).

The pH value of kombucha cascara was observed every
two days. The result showed that pH was significantly
decreased (0<0.05) during kombucha cascara fermentation.
This is due to the reshuffle of sucrose into alcohol by yeast,
then the alcohol is converted to other organic acids by
acetic bacteria. Acid release protons (i.e., hydrogen ions,
H+) resulting in the production of stronger acids (Sawab et
al. 2017). A decrease in pH value was recorded during 3
days of fermentation and may reach from 2.81 to 2.6 after
10 days of fermentation (Neffe-Skocinska et al. 2017).

Acid total of kombucha cascara SCOBY co-culture

The acid total of kombucha cascara SCOBY co-culture
ranged from 0.09 to 1.1 (Figure 4). During fermentation,
acid total increased to 1.1% after 8 days of fermentation.
Chakravorty et al. (2016) reported that main organic acid in
the kombucha is acetic acid. The data showed that three
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SCOBY starters were not found to be significant (o <0.05)
for acid total.

Yeast and bacteria cooperate in the production of
organic acids. Yeast converts the sucrose into alcohol and
stimulates the growth of bacteria to convert alcohol into
organic acids. This event is repeated until the substrate is
exhausted (Pratiwi et al. 2012). Total acid of kombucha
cascara with starter SNT (new consortium of SCOBY
native + tapai yeast) and kombucha cascara with starter
SNR (new consortium of SCOBY native + baker's yeast)
were higher than sample kombucha cascara with starter SN
(SCOBY native). The addition of yeast from baker’s yeast
and tapai yeast allows competition in utilizing food
sources. Bacteria will compete with yeast for the available
carbon source to synthesize into alcohols and organic acids.

The alcohol value of sample kombucha cascara with
starter SNT (new consortium of SCOBY native + tapai
yeast) and sample with starter SNR (hew consortium of
SCOBY native + baker's yeast) were higher than sample
kombucha cascara with starter SN (SCOBY native).
Addition of yeast from the outside results in rapid
conversion of alcohol. The presence of Saccharomyces
cerevisiae converts sugar into alcohol and stimulate the
growth of Acetobacter xylinum to convert alcohol into
acetic acid. Then acetic acid stimulates the growth of
S.cerevisiae to produce ethanol. This synergistic growth
continues until the substrate is exhausted (Chu and Chen
2006; Senne de Oliveira Lino et al. 2021). Villarreal-Soto
et al. (2018) also reported that during kombucha
fermentation, yeast produces metabolite that is useful for
stimulating bacterial growth.

Alcohol content of kombucha cascara SCOBY co-culture

The alcohol content of kombucha cascara ranged from
1.2 to 2.39% (Figure 5). Tran et al. (2020) explain that
alcohol amounted to 1-2% is the threshold flavor and
aroma kombucha. The alcohol value of kombucha cascara
was not significant (a<0.05) in all treatments.

During fermentation, the alcohol of kombucha cascara
increased and then decreased. Total alcohol content of
kombucha cascara with SCOBY native (SN) starter
increased by 0.15% on the 4™ day and then decreased on
the 8" day by 0.48%. It was also observed that kombucha
cascara fermented using the new consortium SCOBY
native with baker's yeast (SNR) increased the total alcohol
by 0.52% on day 4 and decreased on day 8 by 0.93%.
SCOBY native with yeast tapai (SNT) increased on day 4
by 0.26%, then decreased on day 8 by 0.76%.

Table 4. Microbial population of SCOBY co-culture

Microbial populasi (log:o cfu/mL)

SCOBY co-culture

BAL Yeast Mold
Liquid native (SN) 356+0.12 5.03+0.09 3.89+0.05
Liquid-SNT 358+0.09 526+0.09 3.94+0.04
Liquid-SNR 341+015 535+010 4.06+0.05
Biofilm native (SN) 3.81+011 540+0.11 4.02+0.10
Biofilm-SNT 3.69+0.07 559+0.09 4.12+0.11
Biofilm-SNR 3.76+0.34 5.82+0.11 4.23+0.10
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Changes in the value of alcohol indicated kombucha
starter activity. The formation of organic acids causes the
alcohol of kombucha cascara to decrease. Mahulette and
Astuti (2020) explained that yeast produces alcohol by
synthesizing invertase and zymase enzymes. The invertase
enzyme is secreted by yeast to break down sucrose either in
the media, namely cascara, or additional sucrose to form
glucose and fructose. These simple sugars are then reacted
with zymase enzymes to produce alcohol.

The microbial growth of SCOBY co-culture

The microbial growth of SCOBY Co-Culture was
determined based on changes in the turbidity level of
kombucha. The OD value of kombucha cascara ranged
from 0.1 to 0.7 nm (0<0.05) (Figure 6).

The cell density test using the spectrophotometric
method measures microbial cells' absorbance or OD
(optical density). Figure 4 shows that on 2" and 4™ day,
kombucha cascara with native SCOBY starter (SN)
increased to 0.53 nm and 0.76 nm, then decreased to 0.67
on 6" day, and the absorbance remained constant for 8%
day. Unlike kombucha samples fermented using the new
consortium SCOBY native + tapai yeast (SNT), and new
consortium SCOBY native + baker's yeast (SNR), each
increased from day 2 to day 6, i.e. 0.33-0. 69 nm and 0.35-
0.64 nm. On 8™ day the two samples showed decreasing
absorbance i.e. 0.63 nm and 0.53 nm.

The increase in microbial growth in logarithmic phase
occurs on 2-6 days of fermentation. Figure 6 showed that
microbial growth decreased after 6 days of fermentation.
Sugar in the substrate was used as carbon source for
microbial growth. Wistiana and Zubaidah (2015) reported
that a wide series of metabolites can inhibit or slow
microbial growth.
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Figure 5. Alcohol content of kombucha cascara with SCOBY
native//SN (O), a new consortium of SCOBY native + tapai yeast
/SNT (@), new consortium of SCOBY native + baker's yeast
/SNR (H)
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Figure 6. Optical density of kombucha cascara with SCOBY
native//SN (O), a new consortium of SCOBY native + tapai yeast
/SNT (@), new consortium of SCOBY native + baker's yeast
/SNR (H)
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Kombucha cascara SCOBY co-culture was formulated
by adding 0.1% of the baker’s yeast or tapai yeast to the
10% of native SCOBY. Three yeasts were isolated from the
SCOBY co-culture, namely Candida famata, Candida
krusei, and Candida magnoliae. The molds were isolated
from the SCOBY co-culture, namely Mucor sp.,
Trichoderma sp. and Fusarium sp. Kombucha cascara
fermentation was optimized during 6 days of fermentation.
The pH value and TTA were decreased up to 2.8 for pH
value and 1.1% for TTA. The alcohol content can reach up
to 2% during kombucha cascara fermentation. In future
research, SCOBY co-culture can formulate with other
substrates like tropical fruits to prepare kombucha.
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