10/27/23, 9:52 AM

VIEW ARTICLES

About the Journal - Food Research

F

ABOUT FOR AUTHORS

FOR REFEREES

EDITORIAL BOARD

Editor
Vivian New Chia Yeung

Malaysia

Associate Editors
Prem Narayan Paudel
Kathmandu University

Nepal
Nasreldin Elhadi
University of Dammam

Saudi Arabia

Nikos Tzortzakis

Cyprus University of Technology

https://www.myfoodresearch.com/editorial-board.html

Chief Editor
Son Radu
Malaysia

Associate Editors
Borarin Buntong
Royal University of Agriculture

Cambodia

Dwaipayan Sikdar
University of Chittagong
Bangladesh

Saisamorn Lumyong

Chiang Mai University

Assistant Editor
Kimberley Rinai

Malaysia

Associate Editors
Yoshitsugu Nakaguchi
Ishikawa Prefectural Universi

Japan

Rungsinee Sothornvit
Kasetsart University,
Thailand

Ekachai Chukeatirote
Mae Fah Luang University

1/3


https://orcid.org/0000-0002-4660-6724
https://orcid.org/0000-0002-9968-5841
https://orcid.org/0000-0002-4660-6724
https://orcid.org/0000-0002-9968-5841
https://orcid.org/0000-0002-4660-6724
https://orcid.org/0000-0002-9968-5841
https://www.myfoodresearch.com/
https://www.myfoodresearch.com/
https://www.myfoodresearch.com/for-referees.html

10/27/23, 9:52 AM

Cyprus

Pin Kar Yong
Forest Research Institute
Malaysia (FRIM)
Malaysia

Chim Chay
University of Agriculture

Cambodia

Le Van Viet Man
Ho Chi Minh City University of
Technology
Viet Nam

Oscar Herrera-Calderon
Universidad Nacional Mayor de
San Marcos

Peru

Hasmadi Mamat
University Malaysia Sabah
Malaysia

Regiane Ribeiro dos Santos
Federal Rural University of Rio de
Janeiro

Brazil

Koh Soo Peng
Malaysian Agricultural Research
and Development Institute
(MARDI)

Malaysia

Dinko Hristov Dinko

Trakia University

https://www.myfoodresearch.com/editorial-board.html

About the Journal - Food Research

Thailand

Hanifah Nuryani Lioe
Bogor Agricultural University

Indonesia

Michelle Galindo de Oliveira
Federal University of
Pernambuco

Brazil

Alper Sener
Onzekiz Mart University
Turkey

Angelo Maria Giuffre
Mediterranea University of
Reggio Calabria
Italy

Javier Garcia-Lomillo
University of Burgos

Spain

Laura Marcela Zarate Polanco
National University of Colombia-
Bogotd

Colombia

Swapan K. Banerjee
HPFB Health Canada,

Canada

Adel Abu Bakr Abd EI-Hamid
Shatta
Suez Canal University

Egypt

Thailand

Saroat Rawdkuen
Mae Fah Luang University
Thailand

Giovanna Giacalone
Universita di Torino

[taly

Lorina Acilo Galvez
Visavas State University

Philippines

Sergio Soto Simental
Universidad Autéonoma del
Estado de Hidalgo

Mexico

Fernando Cebola Lidon
Universidade Nova de Lisbo

Portugal

Linda Lim Biaw Leng
Universiti Brunei Darussalar

Brunei Darussalam

J.M. Krishanti Jayarukshi Kunr
Premarathne
Wayamba University of Sri Lar
SriLanka

Katherine Ann T. Castillo-Isr:
University of the Philippines L
Banos

Philippines

Steve Flint

2/3


https://orcid.org/0000-0001-7264-0961
https://orcid.org/0000-0003-4690-3486
https://orcid.org/0000-0003-2774-8601
https://orcid.org/0000-0002-4663-8056
https://orcid.org/0000-0001-6664-3031
http://orcid.org/0000-0002-8550-7198
https://orcid.org/0000-0002-6923-0926
https://orcid.org/0000-0002-9694-9602
https://orcid.org/0000-0002-1027-6241
https://orcid.org/0000-0001-7264-0961
https://orcid.org/0000-0003-4690-3486
https://orcid.org/0000-0003-2774-8601
https://orcid.org/0000-0002-4663-8056
https://orcid.org/0000-0001-6664-3031
http://orcid.org/0000-0002-8550-7198
https://orcid.org/0000-0002-6923-0926
https://orcid.org/0000-0002-9694-9602
https://orcid.org/0000-0002-1027-6241
https://orcid.org/0000-0001-7264-0961
https://orcid.org/0000-0003-4690-3486
https://orcid.org/0000-0003-2774-8601
https://orcid.org/0000-0002-4663-8056
https://orcid.org/0000-0001-6664-3031
http://orcid.org/0000-0002-8550-7198
https://orcid.org/0000-0002-6923-0926
https://orcid.org/0000-0002-9694-9602
https://orcid.org/0000-0002-1027-6241

10/27/23, 9:52 AM About the Journal - Food Research

Bulgaria Massey University
Iddya Karunsagar New Zealand
Giuseppe Sortino Nitte University
University of Palermo India
Italy

COPYRIGHT © 2016 - 2023 RYNNYE LYAN RESOURCES

https://www.myfoodresearch.com/editorial-board.html 3/3



10/27/23, 12:27 PM 2023 - Vol. 7| Supplementary 1 - Food Research

F

VIEW ARTICLES ISSUES ABOUT FOR AUTHORS FOR REFEREES

FOOD Search
FECEARCH FOOD RESEARCH

OPFEN ACCESS

Volume 7, Supplementary 1, 2023

International Food Conference 2021

Effects of frozen storage duration on the physicochemical and sensory properties of cassava sticks
Trisnawati, C.Y., Sutedja, A.M. and Kaharso, V.C.

Available Online: 27 APRIL 2023 | https://doi.org/10.26656/fr.2017.7(51).5

The effects of frozen storage duration on the physicochemical and sensory properties of cassava sticks

was studied by Trisnawati et al.

Re-formulating Monascus fermented durian seeds yogurt with strawberry (Fragaria x ananassa)
puree to enhance its microbiological, physicochemical and organoleptic properties

Kuswardani, ., Yuwono, F., Dharmawan, N.E., Nugerahani, ., Ristiarini, S., Srianta |. and Tewfik, I.
Available Online: 27 APRIL 2023 | https://doi.org/10.26656/fr.2017.7(51).11

Kuswardani et al. re-formulated Monascus fermented durian seeds yogurt with strawberry (Fragaria x
ananassa) puree for better enhancement of its microbiological, physicochemical and organoleptic

properties.

The effects of tempe protein isolate from non-germinated and germinated soybean on oxidative
stress in diabetic rats

Rachmawati, N.A., Astawan, M., Wresdiyati, T. and Yoshari, R.M.

Available Online: 27 APRIL 2023 | https://doi.org/10.26656/fr.2017.7(51).19

The effects of tempe protein isolate from non-germinated and germinated soybean on oxidative stress

in diabetic rats was studied by Rachmawati et al.

https://www.myfoodresearch.com/vol-7--supplementary-1.html 117
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Galangal and ginger essential oils exerted microbial growth inhibitory activity and preservation
potential on tofu
Hamad, A., Djalil, A.D. and Hartanti, D.
Available Online: 27 APRIL 2023 | https://doi.org/10.26656/fr.2017.7(51).7
The microbial growth inhibitory activity on tofu preservation by galangal and ginger essential oils was

evaluated by Hamad et al.

Omega-3 profiles and chemical substances of chicken meat fed diets containing purslane (Portulaca
oleraceae) meal rich in omega-3 fats

Kartikasari, L.R., Hertanto, B.S. and Nuhriawangsa, A.M.P.

Available Online: 27 APRIL 2023 | https://doi.org/10.26656/fr.2017.7(51).15

The omega-3 profiles and chemical substances of chicken meat fed diets containing purslane (Portulaca

oleraceae) meal was evaluated by Kartikasari et al.

Antioxidant activity and isoflavone content of overripe Indonesian tempe
Astawan, M., Cahyani, A.P. and Wresdiyati, T.
Available Online: 27 APRIL 2023 | https://doi.org/10.26656/fr.2017.7(51).16

Astawan et al. evaluated the antioxdiant activity and isoflavone content of overripe Indonesia tempe.

Nutritional, physical, and sensory properties of fish crackers produced from the head of catfish
(Clarias gariepinus)

Canti, M., Kurniady, F., Hutagalung, R.A. and Prasetya, W.

Available Online: 27 APRIL 2023 | https://doi.org/10.26656/fr.2017.7(51).17

The nutritional, physical and sensory properties of fish crackers produced from the head of catfish

(Clarias gariepinus) were studied by Canti et al.

Physicochemical and microbiological characteristics of fruit-based kombucha

Zubaidah, E., Cahyadi, A.B., Srianta, |. and Tewfik, I.

Available Online: 27 APRIL 2023 | https://doi.org/10.26656/fr.2017.7(51).8

Zubaidah et al. evaluated the physicochemical and microbiological characteristics of fruit-based

kombucha.

The production process of tempe protein isolate from germinated soybeans and its potential as an
antidiabetic

Yoshari, R.M,, Astawan, M., Prangdimurti, E. and Wresdiyati, T.

Available Online: 27 APRIL 2023 | https://doi.org/10.26656/fr.2017.7(51).23

Yoshari et al. produced tempe protein isolate from germinated soybeans for its antidiabetic potential.

https://www.myfoodresearch.com/vol-7--supplementary-1.html 2/7
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Amylase, protease, and lipase-producing microbes of local origin as potential starter cultures for
low-salt moromi fermentation
Devanthi, PV.P, Wardhana, Y.R., Pratiwi, G. and Surjawan.
Available Online: 27 APRIL 2023 | https://doi.org/10.26656/fr.2017.7(51).22
Devanthi et al. studied on the amylase, protease and lipase-producing microbes of local origin as a

potential starter cultures for low-salt moromi fermentation.

The effect of rising Monascus fermented durian seed concentration on physicochemical and
organoleptic properties of meat analog consisted of sweet potato flour and gluten

Srianta, |., Soejanta, B.R., Natanael, J., Ristiarini, S., Nugerahani, |. and Tewfik, I.

Available Online: 27 APRIL 2023 | https://doi.org/10.26656/fr.2017.7(51).4

Srianta et al. evaluated the effect of rising Monascus fermented durian seed concentration on
physicochemical and organoleptic properties of meat analog consisted of sweet potato flour and

gluten.

Starter cultures inoculation procedure changes microbial community structure during low-salt
moromi fermentation

Pramanda, I.T., Saputro, M.N.B., Naidu, N.C. and Devanthi, PV.P.

Available Online: 27 APRIL 2023 | https://doi.org/10.26656/fr.2017.7(51).18

Pramanda et al. evaluated the changes in the microbial community structure via the starter cultures

inoculation procedure during low-salt moromi fermentation.

Potency of pluchea (Pluchea indica Less) leaves to increase functional value of wet noodles: a review
Widyawati, P.S., Darmoatmodjo, L.M.Y.D., Wibisono, D.A.S., Putra, EW. and Dharma, AW.

Available Online: 27 APRIL 2023 | https://doi.org/10.26656/fr.2017.7(51).21

Widyawati et al. reviewed the potency of pluchea (Pluchea indica Less) leaves to increase functional

value of wet noodles.

Efficacy of soy biopeptide on serum iron, serum ferritin and hemoglobin levels of adolescent girls in
Pandeglang district in Indonesia

Laily, N., Aji, G.K., Sukarti, ., Susanti, |, lllaningtyas, F. and Pranamuda, H.

Available Online: 27 APRIL 2023 | https://doi.org/10.26656/fr.2017.7(51).20

The efficacy of soy biopeptide on serum iron, serum ferritin and hemoglobin levels of adolescent girls

in Pandeglang district, Indonesia was evaluated by Laily et al.

Hypocholesterolemic effects of noodles prepared from sago, sorghum and mung bean flours in

hyperglycemic rats

https://www.myfoodresearch.com/vol-7--supplementary-1.html 3/7
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10/27/23, 12:27 PM 2023 - Vol. 7| Supplementary 1 - Food Research
Wahjuningsih, S.B. and Azkia, M.N.
Available Online: 20 MAY 2023 | https://doi.org/10.26656/fr.2017.7(51).25
The hypocholesterolemic effects of noodles prepared from sago, sorghum and mung bean flours in

hyperglycemic rats was studied by Wahjuningsih and Azkia.

Mold characterization in "RAPRIMA" tempeh yeast from LIPI and over-fermented Koro Pedang (Jack
Beans) tempeh

Yarlina, V.P,, Nabilah, F., Djali, M., Andoyo, R. and Lani, M.N.

Available Online: 20 MAY 2023 | https://doi.org/10.26656/fr.2017.7(51).27

Yarlina et al. characterized mold in "RAPRIMA" tempeh yeast from LIPI and over-fermented Koro

Pedang (Jack beans) tempeh.

Optimization of temperature and reaction influence on ultrasound-modified sweet potato starch
Ulfa, G.M., Putri, W.D.R., Fibrianto, K. and Widjanarko, S.B.

Available Online: 20 MAY 2023 | https://doi.org/10.26656/fr.2017.7(51).12

Ulfa et al. optimized the temperature and reaction influence on ultrasound-modified sweet potato

starch.

3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase inhibitory activity of Indonesian
Cajanus cajan leaves and Zingiber officinale extracts

Wresdiyati, T., Papilaya, M.C,, Laila, S.R., Darawati, M., Sadiah, S. and Astawan, M.

Available Online: 10 JUNE 2023 | https://doi.org/10.26656/fr.2017.7(51).26

Wresdiyati et al. evaluated the 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase

inhibitory activity of the extracts of the Indonesian Cajanus cajan leaves and Zingiber officinale.

Identification of lactic acid bacteria isolated from ethnic fermented bamboo shoot "Lemea" in
Bengkulu, Indonesia

Okfrianti, Y., Herison, C., Fahrurrozi and Budiyanto

Available Online: 10 JUNE 2023 | https://doi.org/10.26656/fr.2017.7(51).29

Okfrianti et al. identified and isolated lactic acid bacteria from ethnic fermented bamboo shoot

"Lemea" in Bengkulu, Indonesia.

Effect of rice bran and spent soymilk on the dough rheological properties and quality of bread
Wang, C.C.R., Nugrahedi, PY. and Johan, Y.

Available Online: 2 JULY 2023 | https://doi.org/10.26656/fr.2017.7(51).30

The effect of rice bran and spent soymilk on the dough rheological properties and quality of bread was

studied by Wangetal.

https://www.myfoodresearch.com/vol-7--supplementary-1.html 4/7


https://doi.org/10.26656/fr.2017.7(S1).25
https://doi.org/10.26656/fr.2017.7(S1).25
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_16__fr-ifc-027_yarlina.pdf
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_16__fr-ifc-027_yarlina.pdf
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_16__fr-ifc-027_yarlina.pdf
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_16__fr-ifc-027_yarlina.pdf
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_16__fr-ifc-027_yarlina.pdf
https://doi.org/10.26656/fr.2017.7(S1).27
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_17__fr-ifc-012_ulfa.pdf
https://doi.org/10.26656/fr.2017.7(S1).12
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_18__fr-ifc-026_wresdiyati.pdf
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_18__fr-ifc-026_wresdiyati.pdf
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_18__fr-ifc-026_wresdiyati.pdf
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_18__fr-ifc-026_wresdiyati.pdf
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_18__fr-ifc-026_wresdiyati.pdf
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_18__fr-ifc-026_wresdiyati.pdf
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_18__fr-ifc-026_wresdiyati.pdf
https://doi.org/10.26656/fr.2017.7(S1).26
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_19__fr-ifc-029_okfrianti.pdf
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_19__fr-ifc-029_okfrianti.pdf
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_19__fr-ifc-029_okfrianti.pdf
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_19__fr-ifc-029_okfrianti.pdf
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_19__fr-ifc-029_okfrianti.pdf
https://doi.org/10.26656/fr.2017.7(S1).29
https://www.myfoodresearch.com/uploads/8/4/8/5/84855864/_20__fr-ifc-030_wang.pdf
https://doi.org/10.26656/fr.2017.7(S1).30

10/27/23, 12:27 PM 2023 - Vol. 7| Supplementary 1 - Food Research
Red kidney bean (Phaseolus vulgaris L.) instant porridge: effect of isomalto-oligosaccharides and
Fibercreme as sucrose replacement on lipid profile improvement in hypercholesterol-induced rats
Marsono, Y., Putri, R.G., Gunawan, H. and Indrawanto, R.
Available Online: 2 JULY 2023 | https://doi.org/10.26656/fr.2017.7(51).24
Marsono et al. developed red kidney bead (Phaseolus vulgaris L.) instant porridge and studied the effect
of isomalto-oligosaccharides and Fibercreme as sucrose replacement in hypercholesterol-induced

rats.

Effect of using different clarifying agents and temperature on physicochemical and sensory
properties of sweet sorghum syrup extract

Harlen, W.C. and Ristiarini, S.

Available Online: 2 JULY 2023 | https://doi.org/10.26656/fr.2017.7(51).28

The effect of using different clarifying agents and temperature on physicochemical and sensory

properties of sweet sorghum syrup extract was studied by Harlen and Ristiarini.

Synergistic effect of kappa-carrageenan and konjac flour in enhancing physicochemical and
organoleptic properties of wheat-based edible straw

Jati, .LR.A.P, Natasha, L., Nugraha, D.T., Virly and Setijawaty, E.

Available Online: 2 JULY 2023 | https://doi.org/10.26656/fr.2017.7(51).35
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Abstract

Kombucha is a fermented drink made out of tea leaves, although recently other
alternatives were considered as substitutes, such as fruits. Using different types of fruit
could affect the characteristics of fruit-based kombucha. This study investigated the
physicochemical and microbiological characteristics of fruit-based kombucha through a
Randomized Block Design with the type of fruit (red dragon fruit, apple, snake fruit,
strawberries, grapes, pear, red guava, and citrus) as the factor. The produced kombucha
drinks were analyzed and compared for pH, total sugar, total phenolic compounds, total
flavonoids, antioxidant activity, and total microbes. Statistical tests such as Analysis of
Variance (ANOVA) and Least Significance Different (LSD) were employed (o = 5%).
Results revealed that physicochemical and microbiological characteristics of kombucha
were significantly related to the type of fruit with snake fruit kombucha showing the
optimal results of each characteristics as follows: total acetic acid bacteria and yeasts of
1.53x10° CFU/mL, pH of 3.07, total sugar of 2.41%, total phenol of 1006.85 pg/mL GAE,
total flavonoids of 1.75 mg QE/mL, and ICs, of DPPH scavenging activity of 5.46 pg/mL.
Fermented fruit-based kombuchas are regarded as healthy substitutes to traditional

kombucha as they offer rich source of nutrients that enhance human well-being.

1. Introduction

Kombucha is one of many traditional healthy drinks
from China, its produced by fermenting tea with starter
kombucha called SCOBY (Symbiotic Culture of Bacteria
and Yeast) (Naland, 2008). The antioxidant properties of
kombucha comes from organic acid, such as lactic acid,
acetic acid, ascorbic acid, and gallic acid. Kombucha
also contains polyphenol compounds that act as
antioxidant such as flavonoids and tannins. Furthermore,
the antimicrobial properties of kombucha improve the
microflora in the intestine. In general, kombucha is made
from tea, but recently fruit-based kombuchas have begun
to be developed. Using fruits as the raw material of
kombucha would produce kombucha with various
functional benefits and appeal to the market.

Indonesia is a country with an abundance of fruits
which can be employed to formulate beneficial
functional kombucha drinks, including dragon fruit,
apple, snake fruit, strawberry, grape, pear, guava, and
citrus. Dragon fruit is rich in vitamins e.g., thiamine,

*Corresponding author.
Email: elok@ub.ac.id

riboflavin, niacin, carotene, and ascorbic acid which play
a role as antioxidants (USDA, 2017). Rome beauty apple
(Malus sylvestris Mill) is a fruit with high phenolic
compounds, e.g., quercetin, glycosidic, procyanidin B2,
chlorogenic acid, and epicatechin (Kurniawan, 2014).
Suwaru snake fruit is rich in flavonoid, alkaloid,
terpenoid, catechin, tannin, quinone, and ascorbic acid
(Priyatno, 2006). Strawberry is cultivated worldwide and
is known for its high content of vitamin C. Also, it is
high in phytochemical compounds such as anthocyanin,
flavanol, catechin, and epicatechin (Seeram, 2007).
Grapefruit is high in vitamin C, K, A, and flavonoid
compounds (Tepe and Hoover, 2015). Pear contains
chlorogenic acid which is a hydroxyl cinnamic acid
derivative that can prevent the formation of cancer cells
(Gui et al., 2016). Guava contains high phenolic and
flavonoid compounds such as quercetin, guaijaverin,
galic acid, leucocyanidin, and elagat acid (Javed ef al.,
2017). Citrus contains D-limonene that prevents skin
cancer, [-cryptoxanthin that improves respiratory
system, and many other flavonoids and phytochemicals
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(Makni et al., 2018).

As the raw material of kombucha affects the
fermentation products such as organic acid, phenol, and
flavonoid, using different types of fruit as raw material
can affect the characteristics of fruit-based kombucha.
Therefore, this study was aimed to investigate the
physicochemical and microbiological characteristics of
fruit-based kombucha.

2. Materials and methods
2.1 Materials

Red dragon fruit (Hylocereus sp.) was resourced
from a local store in Malang. Rome Beauty apple (Malus
sylvestris Mill) and strawberry (Fragiara x ananassa)
were collected from local farmer in Bumiaji, Batu. Snake
fruit (Sallaca zallaca) was purchased from a local farmer
in Suwaru, Pagelaran, Malang. Grape (Vitis vinifera),
pear (Pyrus communis), guava (Psidium guajava), and
citrus (Citrus reticulate) were bought from Blimbing
Market in Malang. Kombucha (control) was made from
“Naga” black tea. Sugar, commercial kombucha starter,
and water resourced from the University
laboratories.

WEre

2.2 Preparation of fruit juice

The preparation of fruit juice was conducted
according to Esti and Sediadi (2000) with minor
modifications. The fruits were washed with clean water
and drained. They were then peeled, weighed in 250 g,
cut into small pieces, and blended for 30 mins (water:
fruit = 1:1). After that, the fruit pulp was filtered and the
fruit juice was analyzed as raw material.

2.3 Preparation of fruit-based kombucha

Fruit juice (400 mL) and 10% sugar were mixed and
pasteurized (Waterbath Memmert, Germany) at 85°C for
15 mins, was let cool to 25+£2°C, then poured into a
sterile glass jar. After that, 10% of kombucha starter
(SCOBY) was inoculated, covered with cloth, and
incubated at 25+2°C for 14 days. At the end of the
fermentation, the kombucha was filtered (using cheese
cloth) to separate it from the SCOBY.

2.4 Determination of pH and total sugar

The pH of kombucha was measured with a pH meter
(Hanna, Thermo Fischer Scientific, USA). Total sugar of
kombucha analysis was conducted according to
Apriyantono et al. (1989). Samples (1 mL) were
transferred to test tubes and mixed with 5 mL of
anthrone reagent (0.05 g of anthrone in 50 mL of
concentrated H,SOy). The test tubes were covered with
plastic, homogenized, and heated at 100°C for 12 mins.

https://doi.org/10.26656/1r.2017.7(S1).8

After the samples cooled, the absorbance was measured
at 630 nm in a spectrophotometer (Unico, UV-2100
Spectrophotometer) with a glucose solution as the
standard.

2.5 Determination of total phenolic compounds and total
flavonoid

The total phenolic compounds were determined with
Follin — Ciocalteau reagent (1:10) according to
Prangdimurti (2009). Samples (0.5 mL) were placed into
test tubes with 2.5 mL Follin-Ciocalteau reagent,
vortexed, and were put aside for 5 mins. After that, 4 mL
of Na,COs 7.5% (w/v) (7.5 g Na,COs in 100 mL distilled
water) was added. The mixture was vortexed and put
aside for 1 hr in a dark place. Absorbance was measured
at 765 nm with gallic acid as standard in Unico, UV-
2100 Spectrophotometer. The total phenolic compounds
were expressed as mg GAE/mL (Gallic Acid Equivalent/
mL).

Total flavonoid was measured according to
Atanassova et al. (2011) with slight modification.
Samples (1 mL) were placed in test tubes with 4 mL of
distilled water. Then, 0.3 mL NaNO, 5% was added and
put aside for 5 mins, before 0.3 mL of AICI; 10%, 2 mL
of NaOH 1M, and 2.4 mL of distilled water were added.
The mixtures were vortexed and put aside for 5 mins.
Absorbance was measured at 510 nm with quercetin as
the standard.

2.6 Determination of antioxidant activity

The antioxidant activity was measured with DPPH
method referenced from Huang ef al. (2005). Samples (1
mL) were dissolved with distilled water in 10 mL
volumetric flask. There were four series of dilutions e.g.
2000, 1500, 1000, and 500 ppm from the main solution.
Then, 1 mL of 0.2 mM DPPH was added, homogenized,
and put aside for 30 mins. Absorbance was measured
using a  spectrophotometer  (Unico, UV-2100
Spectrophotometer) at 517 nm.

2.7 Determination of total microbes

The determination of total microbes was done using
the standard plate count procedure according to Fardiaz
(1992). Samples (1 mL) were mixed with 9 mL of sterile
0.1% peptone water and further diluted to have a serial
of decimal dilutions. Each dilution (1 mL) was
transferred into petri dishes and poured with sterile plate
count agar (50°C), mixed, and left to solidify before
incubation at 37°C for 24 hrs. Colony counts were
calculated with the following equation expressed in log
CFU/mL: [total colony per mL = total colonyx(1/diluted
factor)].
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Table 1. pH of fruit-based kombucha during the fermentation
process

. pH LSD

Types of Fruit Day- Day- Day- Decrease 5%
0 7 14 (%)
Apple 343 313 283 0.17
Black Tea 410 333 3.0 0.24
Citrus 427 3.63 3.23 0.24
Dragon Fruit 417 3.17 280 0.33

Grape 407 280 2.77 0.32 0.36
Guava 407 330 290 0.29
Pear 450 320 3.07 0.32
Snake Fruit 410 330 3.07 0.25
Strawberry 333 3.00 293 0.12

2.8 Statistical analysis

The data was analyzed using Minitab 17. ANOVA
(Analysis of Variance) and LSD (Least Significant
Difference) with a = 5% were used to differentiate
between the mean values.

3. Results and discussion
3.1 pH of fruit-based kombucha

The pH of fruit-based kombucha ranged from 3.33 —
4.50 on day-0, 2.80 — 3.63 on day-7, and 2.77 — 3.23 on
day-14. According to Table 1, the pH values gradually
decreased from day-0 to day-14. Based on statistical
analysis, there was no significant effect (o = 0.05) of
different types of fruit on the kombucha pH average. The
pH of fruit-based kombucha decreased during the
fermentation process. The decrease of pH during
fermentation may be caused by the accumulation of
organic acids as a result of yeast and bacterial
metabolism. During fermentation, the yeasts involved
produce ethanol and carbon dioxide. Ethanol is oxidized
by acetic acid bacteria to become acetaldehyde, then
oxidized to acetic acid. Acetic acid bacteria also produce
gallic acid during kombucha fermentation. In addition,
there are also other organic acids such as malic acid,
oxalic acid, and lactic acid (Junior et al., 2009). On the
last day of fermentation, the lowest pH of kombucha was
recorded.

Table 2. Total sugar of fruit-based kombucha during the
fermentation process

Total Sugar (%)

T}g;flsit()f Day- Day- Day- Decrease LS§/D

0 7 14 (%) °
Apple 13.72 7.03 238 0.83
Black Tea 10.55 5.28 1.8l 0.83
Citrus 1059 535 1.83 0.83
Dragon Fruit 14.74  7.57  2.59 0.82

Grape 13.82 695 223 0.84 0.55
Guava 12.47  6.18 2.09 0.83
Pear 13.66 6.81 231 0.83
Snake Fruit  14.17 7.41 241 0.83
Strawberry 1142 574 199 0.83

https://doi.org/10.26656/1r.2017.7(S1).8

3.2 Total sugar of fruit-based kombucha

Based on analysis, total sugar of kombucha with
different types of fruit ranged from 8.84% to 12.96% on
day-0, 4.05% to 6.47% on day-7, and 2.43% to 3.86% on
day-14. The total sugar of fruit-based kombucha was
shown on Table 2. Based on LSD analysis, kombucha
made from different types of fruit had no significant
difference on total sugar. The decrease of total sugar in
fruit-based kombucha may be caused by the synergistic
metabolic activity of yeast and bacteria. In such
metabolism, sugar was used as a substrate in the
metabolic reaction. According to Napitupulu et al
(2015), the sugar contained in kombucha is generally
sucrose sugar. Sucrose is converted into glucose and
fructose with invertase enzyme. Glucose will then be
used in the Kreb’s Cycle.

3.3 Total phenol of fruit-based kombucha

The average of total phenol in fruit-based kombucha
ranged from 82.61 pg/mL. GAE to 895.03 ug/mL. GAE
on day-0, 98.97 pg/mL GAE to 954.73 pg/mL. GAE on
day-7, and 198.67 pg/mL GAE to 1006.85 pg/mL GAE
on day-14. Figure 1 demonstrates an increase of total
phenol in fruit-based kombucha from day-0 to day-14.
Based on LSD analysis, different types of fruit resulted
in significant differences on the total phenol of fruit-
based kombucha. Figure 1 shows the increase of total
phenol during the fermentation period. This occurred due
to the activity of microorganisms that carry out
fermentation. During fermentation, microorganisms
produced enzymes that can break down phenolic
compounds, causing a change in complex phenolic
compounds into simpler phenolic compounds, thereby
increasing the average total phenolic content. According
to Suhardini and Zubaidah (2016), the increase in
phenolic compounds during fermentation is caused by
the involvement of various types of microbes, bacteria
and yeasts that can be metabolized to produce phenolic
compounds through enzymatic reactions. Saccharomyces
cerevisiae, a common yeast found in kombucha, is able
to produce P-glucosidase enzymes that can break down
glycoside bonds so that phenolic compounds can be
released into fermentation medium. S. cerevisiae is also
able to synthesize free phenolic compounds, namely 4-
ethylphenol and  4-ethylguaiacol derived from
hydroxynamic acid and ferulic acid. S. cerevisiae is able
to produce cinnamic decarboxylase and vinylphenol
reductase enzymes. Cinnamic decarboxylase enzyme
catalyzes the decarboxylation process of cinnamic acid
and vinylphenol reductase enzyme catalyzes the
reduction of 4-vinyl phenol and 4-vynilguaiacol into 4-
ethyl phenol and 4-ethylguaiacol. However, the increase
in phenolic compounds is not always significant.
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Nonetheless, phenols which also act as an antimicrobial
compounds can also cause a decrease in the activity of
microorganisms in kombucha.
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Figure 1. Total phenol of fruit-based kombucha during the
fermentation process

Based on Figure 1, the kombucha with the highest
total phenol on day-14 was snake fruit kombucha, while
the one with the lowest total phenol was kombucha pear.
The difference in total phenol between kombuchas was
based on their phenolic compounds and the types of
phenols they contained in each raw material (Essawet et
al., 2015). According to Jayabalan et al. (2007), the
content of phenolic compounds is influenced by the
flavonoid content, where flavonoid compounds are
influenced by cultivation conditions and seasonality (the
availability of sunlight, nutrients, pH and humidity).

3.5 Total flavonoid of fruit-based kombucha

The fermentation process from day-0 to day-14
indicated an increase of total flavonoid content in fruit-
based kombucha. Based on Figure 2, the total flavonoids
in fruit-based kombucha were 1.12 — 4.01 pg/mL GAE
on day-0, 1.50 — 5.26 ug/mL GAE on day-7, and 1.75 —
6.05 pg/mL GAE on day-14. According to LSD
statistical analysis, different types of fruits in kombucha
had no significant difference on total flavonoid.
Microorganisms produced enzymes that break down
complex flavonoid into simple flavonoid compounds.
According to Chu and Chen (2006), the total flavonoid
compounds increase linearly with the length of
fermentation time. Four types of catechins commonly
found in kombucha such as epicatechin and
epigallocatechin were converted into simpler ones by
enzymes produced from kombucha fermentation. Yeast
type C. tropicalis can degrade several types of
polyphenols and flavonoids (Ettayebi et al., 2003). While
yeast S. cerevisiae has the ability to convert several types
of organic acids into flavonoid compounds, such as
cinnamic acid to pinocembrin, p-coumaric to naringenin,
and caffeic acid to eriodictyol (Yan et al., 2005).

Based on Figure 2, the highest mean of total
flavonoid on day-14 was from the strawberry kombucha.
Meanwhile, the one with the lowest average was snake
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fruit kombucha. The average total flavonoid was highest
in strawberry kombucha while the lowest increase was in
citrus kombucha. In Figure 2, strawberry had the highest
total flavonoid while snake fruit had the lowest total
flavonoid. The content of flavonoids in fruit was
influenced by various factors such as growing
conditions, sunlight for photosynthesis, nutrients,
moisture and soil pH (Jayabalan et al., 2007). According
to Koopman et al. (2012), another factor that can affect
the total flavonoids of kombucha is the sugar content in
the raw material as the main carbon source in the

formation of flavonoid compounds.
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Figure 2. Total flavonoid of fruit-based kombucha during the
fermentation process

3.6 Antioxidant ICs of fruit-based kombucha

In this study, antioxidant activity was expressed
using ICsy value. ICs is the sample concentration which
reduces the DPPH activity by 50%. The smaller the ICs
value, the higher the antioxidant activity. ICsy value of
fruit-based kombucha ranged from 8.35 to 47.50 mg/mL
on day-0, 6.11 to 34.76 mg/mL on day-7, and 5.46 to
31.04 mg/mL on day-14. The chart of ICs, value is
shown in Figure 3. Figure 3 indicates the decrease of
IC5p value of fruit-based kombucha. The antioxidant
activity of kombucha was influenced by organic acids,
total phenols, and total flavonoids it contained. In
addition, the sugar content in kombucha as a source of
nutrients for metabolism also affected antioxidant
activity where the increased sugar would increase the in
production of organic acids and enzymes that could
degrade complex phenolic compounds into simple
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Figure 3. Antioxidant activity of fruit-based kombucha during
the fermentation process
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phenolic compounds.

Apple kombucha had the highest decrease in ICs
value while snake fruit kombucha had the lowest
decrease. The decrease of 1Cs value was caused by an
increase in phenolic compounds as antioxidants due to a
biotransformation process that utilized certain enzymes
in a plant cell to change the functional group of a
chemical compound found in plants (Jayabalan et al.,
2008). Furthermore, the decrease of ICsy on day-7 was
not significant. Based on Ayu et al (2013), acidic
conditions caused phenolic compounds to become more
stable and difficult to release protons that can bind to
DPPH.

3.7 Total microbes of fruit-based kombucha

The total microbes of fruit-based kombucha showed
varied results. The microbes grown were most likely
acetic acid bacteria and yeasts which are commonly
found in kombucha. The average total microbes ranged
from 5.6x10° CFU/mL to 9.3x10'° CFU/mL on day-O0,
2.0x10° CFU/mL to 1.4x10" CFU/mL on day-7, and
3.1x10° CFU/mL to 2.2x10'" CFU/mL. There was a
gradual increase of total microbes from day-0 to day-7
and a decrease of total microbes from day-7 to day-14 as
shown on Figure 3. The difference in the total microbes
between types of kombucha was influenced by the
characteristics of the fruit. The average of total microbes
is shown on Table 3. During the first week of
fermentation, microbe cells would multiply first and
cause an increase of total microbes. The sucrose in
kombucha was then converted to glucose and fructose.
The glucose broke down to organic acids and energy.
The organic acid induced the optimum environment for
acetic acid bacteria growth with pH around 5.0 — 6.5 up
to 3 — 4. Data presented in Table 3 showed that apple
kombucha has the highest level of total microbes on day-
14 and citrus kombucha has the lowest value. Loncar et
al. (2014) reported that sugar is a convenient substrate
for bacteria metabolism. Organic acids and energy were
the results of metabolism and were used for cell
multiplication so that the higher the sugar concentration
added, the higher the total microbes obtained. According
to Caldwell (2000), excessive amounts of nutrients can

actually have an impact on the accumulation of
inhibitory compounds. The difference in total microbes
between fruit-based kombucha was caused by various
influencing factors such as the total sugar acts as a
carbon source and energy provider, natural antioxidants
in fruits, and the total content of phenolic compounds
and flavonoids in kombucha.

4. Conclusion

Based on the findings, different types of fruit had no
significant difference on pH, total sugar, total flavonoid
in fruit-based kombucha. In contrast, different types of
fruit significantly affected the total phenol and
antioxidant activity. Snake fruit kombucha showed the
optimal characteristics as a probiotic drink and a
substitute of tea kombucha as follows: total microbes of
1.53x10° CFU/mL, the pH of 3.07, total sugar of 2.41%,
total phenol of 1006.85 pg/mL GAE, total flavonoids of
1.75 mg QE/mL, and ICsy of DPPH scavenging activity
of 5.46 pg/mL.
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