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ABSTRACT

Kombucha tea is made from the fermentation of sweetened black tea (Camelia sinensis L.). It is the
product of symbiosis between yeast and acetic acid bacteria. This unique tea might have hepatoprotective
properties by modulating oxidative stress induced apoptosis in murine hepatocytes. This may occur
due to its antioxidant activity and functioning via mitochondria-dependent pathways. Kombucha tea
has a protective effect against tertiary butyl hydroperoxide induced cytotoxicity and cell death in
murine hepatocytes. It counteracts the changes in mitochondrial membrane potential and prevents
apoptotic cell death of the hepatocytes through formation of antioxidant molecules such as D-saccharic
acid -1,4-lactone. D-saccharic acid -1,4-lactone has beta glucoronidase inhibitor activity. Glucoronic
acid, has important therapeutic effects by acting as blockers of free radicals. [MEDICINA. 2014;
45:99-101].
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ABSTRAK

Kombucha tea dibuat dari fermentasi teh hitam (Camelia sinensis L.). Teh ini merupakan simbiosis
antara jamur dan bakteri penghasil asam asetat. Teh yang unik ini memiliki kemampuan
hepatoproteksi dengan cara memodulasi apoptosis yang diinduksi oleh stress oksidatif pada hepatosit
murine (binatang laut). Hal ini terjadi karena aktivitas anti-oksidan pada mitokondria. Kombucha
tea memiliki efek proteksi terhadap sitotoksisitas akibat tersier butyl hidroperoksida dan kematian
sel pada hepatosit murine. Kombucha tea melawan perubahan potensi membran mitokondria dan
mencegah apoptosis hepatosit melalui pembentukan molekul anti oksidan seperti D-saccharic acid -
1,4-lactone. D-saccharic acid -1,4-lactone memiliki aktivitas sebagai penghambat glukoronidase.
Asam glukoronat memiliki efek terapi yang penting melalui peranannya sebagai penghambat radikal
bebas. [MEDICINA. 2014;45:99-101].

Kata kunci: kombucha, hepatoproteksi, hepatotoksisitas, penghambat glukoronidase

INTRODUCTION

ombucha tea, which is
also called tea fungus, is

produced from the fermentation of
sweetened black tea (Camelia
sinensis L.).1,2 The nitrogen-fixing
Acetobacter nitrogenifigens sp.
nov. was isolated from kombucha
tea.3 The yeast species are mainly
Brettanomyces bruxellensis,
Candida stellata, Schizosaccha-
romyces pombe, Torulaspora
delbrueckii, and Zygosaccha-
romyces bailii.4 Kombucha tea is
also rich in lysine.5 Kombucha tea
is claimed to have various
beneficial effects on human health,
however very little scientific
evidence is available to support
this claim.2 Research indicates

that Kombucha tea might heal
liver damage, prevent cardiovas-
cular disease, promote digestion,
improve resistance against cancer,
stimulate immunity, and reduce
inflammation.6

In this review, we will discuss
about various hepatotoxic agents
studies related to kombucha tea
treatment in order to see the effect
of kombucha tea indepth.

STUDIES OF KOMBUCHA
TEA AGAINST VARIOUS
HEPATOTOXICAGENTS

In some studies, tertiary
butyl hydroperoxide caused
formation of reactive oxygen
species, changes in mitochondrial
membrane potential, cytochrome
c release, activation of caspase (3

and 9), and Apaf-1 on the
mitochondrial pathway. Kom-
bucha tea was found to modulate
oxidative stress induced apoptosis
in murine hepatocytes. This may
have occurred due to its antio-
xidant activity via the mitochon-
dria dependent pathway. 7

Kombucha tea was significantly
more efficient than black tea in
reverting carbon-tetrachloride
induced hepatotoxicity.2

Kombucha tea was obtained
from Tamil Nadu. It was a
symbiont of Pichia sp. and
Zygosaccharomyces sp. First,
glass jars were sterilized at 1210C
for 20 minutes and then inoculated
with 2.5% tea fungus infusion that
was cultured for 14 days in 20%
fermented liquid tea broth. Then
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the cooled black tea was poured
into it. Cheesecloth and rubber
bands were used to seal the jars
for 14 days, in order to make sure
the fermentation process goes
well.2

Five-week-old male albino rats
(150-180 g) were used for the tests.
Kombucha tea was given at 2.5
mL/kg body weight after induction

been studied in murine
hepatocytes.11 Tertiary butyl
hydroperoxide disturbed the
intracellular antioxidant machines
in hepatocytes. This reactive
oxygen species inducer disrupts
mitochondrial membrane potential
and causes apoptosis. Kombucha
tea treatment counteracts the
changes in mitochondrial

reasons for the hepatoprotective
properties of kombucha tea. At the
end of the study, kombucha tea
treatment showed better results for
the liver function tests and MDA
levels. The group that was treated
for ten days was compared to the
group that had been treated for 30
days, and the results were as
follows: AST levels had decreased

with CCl at 2 mL/kg body weight. membrane potential, and from 1,600 IU/L to 1,402 IU/L for
Control rats were given a normal
diet and drinking water ad libitum.
Blood samples were taken by
puncturing the heart, and the
samples mixed with heparin. Each
blood sample was centrifuged at
10,000 rpm for 15 minutes, and
the levels of aspartate
transaminase (AST), alanine
transaminase (ALT), and
malondialdehyde (MDA) were
checked. The liver from each rat
was analysed for histopathological
study and MDA content. Levels of
AST and ALT were estimated by
the method of Reitman and
Frankel, meanwhile MDA was
analysed using Nicchans and
Samuelson’s method.2

EFFECT OF KOMBUCHA TEA
AGAINST OXIDATIVE
STRESS

Oxidative stress is the
underlying mechanism for the
development of hepatocellular
injury. Hepatotoxic agents include
arsenic, high doses of paracetamol
over an extended period, carbon
tetrachloride, and tertiary butyl
hydroperoxide. Some research has
been conducted on the antioxidant
effects of kombucha tea.7

Intraoxidant intracell
condition and endogen antioxidants
such as catalase, glutathione
peroxidase, and superoxide
dismutase are important factors in
managing oxidative stress.8

Inhibition of radical species could
be one of the mechanisms involved
in hepatoprotective properties.9

The presence of glucaric acid and
its derivatives could be another
reason for the hepatoprotective
mechanism.10

The protective effects of
kombucha tea against tertiary
butyl hydroperoxide induced
cytotoxicity and cell death have

prevented apoptotic cell death of
the hepatocytes. Kombucha tea
contains D-saccharic acid -1,4-
lactone that has beta
glucoronidase inhibitor activity.
This antioxidant molecule was
produced by Gluconacetobacter sp.
A4 (G. sp. A4).7,11

The effects of Kombucha on
oxidative stress in trichloroe-
thylene-induced rats have been
studied. Trichloroethylene may
induce oxidative stress that
produces free radicals. The
Kombucha tea contained acetic
acid that was able to conjugate
with the toxins, which could
subsequently be eliminated easily
from the body. Glucoronic acid in
Kombucha tea also facilitated the
detoxification process in the body.
Kombucha-treated rats had less
total free radicals in their blood
compared with the trichloroe-
thylene-induced rats.9

EFFECTOFKOMBUCHATEA
TOBIOCHEMICALMARKERS
ANDLIVER
HISTOPATHOLOGY

Carbon-tetrachloride (CCl )
induces lipid peroxidation and
toxicity. It is metabolized to a
highly reactive free radical,
namely trichloromethyl.
Trichloromethyl will attack the
phospholipid membrane. This will
cause lipid peroxidation and cell
lysis. Carbon-tetrachloride
induced damage also alters the
antioxidant status of the tissue and
causes histopathological
abnormalities. As a result of the
cell lysis, carbon-tetrachloride
releases a cytoplasmic hepatic
enzyme into the blood stream.
Levels of AST, ALT, and ALP will
then increase. As a potent
detoxifying agent, the presence of
glucuronic acid may be one of the

the kombucha tea treated group,
ALT levels decreased from 1,502
IU/L to 1,425 IU/L, and MDA
plasma levels decreased from 2.00
nmol/mL to 1.75 nmol/mL.2

The sucrose in the medium is
metabolized to glucose and fructose
by yeast invertase and will
eventually produce ethanol and
glycerol.Acetobacter uses glucose
to produce gluconic acid, and
ethanol to produce acetic acid.2

This agent is one of the organic
acids produced during the
Kombucha fermentation process,
and may improve oxidative
metabolism. Uridine diphosphate-
glucuronic acid conjugates toxins
for subsequent elimination.12

C a r b o n - t e t r a c h l o r i d e
administration caused vesicle
formation in hepatic tissues.
Kombucha treatment caused a
significantly greater reduction in
vesicle necrosis than the black tea
and enzyme-prepared tea groups.
Gas chromatograph analysis
revealed that kombucha tea
contains glucoronic acid 0.38 g/100
mL, 1.60 g/100 mL acetic acid,
0.20 g/100 mL gluconic acid, and
0.60 g/100 mL ethanol. Glucoronic
acid is a potent detoxifying agent,
and could be one reason for the
hepatoprotective properties of
kombucha tea.2

Glucuronidation is the
enzymatic addition of a
glucuronate ion to organic toxins
and other compounds that are
being processed for elimination via
urine or feces. Glucuronic acid is
water soluble. This acid is often
linked to the xenobiotic metabolism
substances such as drugs,
pollutants, bilirubin, androgen,
estrogen, mineralocorticoids,
glucocorticoids, fatty acid
derivatives, retinoids, and bile
acids to more water-soluble
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compounds. The uridine
diphosphate glucose-
glucoronosyltransferase catalyzes
the glucoronidation of the glycosyl
group of a nucleotide sugar to an
acceptor compound (aglycone) at a
nucleophilic functional group of an
oxygen (hydroxyl or carboxylic acid
group), nitrogen (amines), sulfur
(thiols), and carbons. It involves
the formation of beta-D-
glucuronide products.13

Gharib and Fahim 14

conducted similar research on
carbon-tetrachloride. They found
increased levels of ALT, AST, ALP,
gamma glutamyl transferase
(GGT), and bilirubin. Serum
albumin and total antioxidant
capacity (TAC) were decreased.
Kombucha tea may repair the liver
damage in this case. Kombucha
tea may reduce liver damage
induced by radiation exposure (9
Gy) in rats. This hepatoprotective
effect was monitored by measuring
AST, ALP, GGT, and ALP.15

Jayabalan et al.5 studied the
prophylactic and curative effects of
unfermented black tea and
kombucha black tea on aflatoxin

induced liver damage in male
albino rats. They analyzed
hepatotoxicity markers (AST,
ALT, ALP, and GGT), lipid
peroxidation, reduced glutathione
and antioxidant enzymes
(glutathione-S-transferase,
glutathione peroxidase,
glutathione reductase, catalase,
and superoxide dismutase). The
results of histopathological
findings and hepatotoxicity
markers revealed that kombucha
tea was more potent in preventing
hepatotoxicity than unfermented
black tea. It was facilitated by the
antioxidant properties of
kombucha tea.5

SUMMARY
Hepatoprotective property of

kombucha tea can be attained via
antioxidant activities and
mitochondria pathways.
Kombucha tea can modulate
oxidative stress because it contains
glucoronic acid, which was
obtained via the symbiosis of yeast
and Acetobacter sp in the

fermentation process. By acting as
a potent detoxifying agent, the
presence of glucoronic acid could
be one reason for the
hepatoprotective property of
kombucha tea. Hepatoprotective
effect of kombucha tea could be
effective against various
hepatotoxic agents such as
chromat, tertier butyl
hydroperoxide, tetrachloride, and
lead acetat.

REFERENCES
1. Velicanski AS, Cvetkovic DD,

Matkov SL, Tumbas VT,
Savatovic SM. Antimicrobial
and antioxidant activity of
Lemon Balm Kombucha.
APTEFF. 2007;38:165-72.

2. Murugesan GS,
Sathishkumar M, Jayabalan
R, Binupriya AR,
Swaminathan K, Yun SE.
Hepatoprotective and curative
properties of kombucha tea
against carbon-tetrachloride-
induced toxicity. J Microbiol
Biotechnol. 2009;19:397-402.

3. Dutta D, Gachhui R. Novel
nitrogen-fixing Acetobacter
nitrogenifigens sp. nov,
isolated from kombucha tea.
Int J Syst Evol Microbiol.
2006;56(8):1899-903.

4. Teoh AL, Heard G, Cox J.
Yeast ecology of Kombucha
fermentation. Int J Food
Microbiol. 2004;95(2):119-26.

5. Jayabalan R, Baskaran S,
Marimutuh S, Swaminathan
K, Yun SE. Effect of
Kombucha Tea on Aflatoxin

induced Acute
Hepatotoxicity in Albino Rats-
prophylactic and curative
studies. Journal of the Korean
Society for Applied Biological
Chemistry. 2010;53(4):407-16.

6. Bhattacharya A, Dhar P,
Mehra RD. Preliminary
morphological and
biochemical changes in rat
liver following postnatal
exposure to sodium arsenite.
Anat Cell Biol. 2012;45:229-
40.

7. Bhattacharya S, Manna P,
Rattan G, Sil PC. D-saccharic
acid-1,4-lactone ameliorates
alloxan-induced diabetes
mellitus and oxidative stress

in rats through inhibiting
pancreatic beta-cells from
apoptosis via mitochondrial
dependent pathway. Toxicol
Appl Pharmacol.
2011;257(2):272-83.

8. Wresdiyati T, Hartanta AB,
Astawan M. Seaweed
eucheuma cottonii increased
the level of superoxide
dismutase [SOD] in kidney of
hypercholesterolemic rats.
Veteriner Journal.
2011;12(2):126-35.

9. Gharib OA. Effects of
Kombucha on oxidative stress
induced nephrotoxicity in
rats. Chinese Medicine.
2009;4:23-7.

10. Kvass & Kombucha: Gifts
from Rusia-Weston a price
foundation. Fallon S [cited
2012 Jan 18]. Available from:
htpp://www.westonaprice.org/
food-features/kvass-and-
kombucha.

11. Bhattacharya S, Gachhui R,
Sil PC. Hepatoprotective
properties of kombucha tea
against THBP-induced
oxidative stress via
suppression of mitochondria
dependent apoptosis.
P a t h o p h y s i o l o g y .
2011;18(3):221-34.

12. Medical Insider. Liver
Function and CFS [cited 2012
Jan 18]. Available from: htpp/
/www.medicalinsider.com/
toxicity/html.

13. Al-Zoughool M, Talaska M. 4-
aminobiphenyl N-
glucuronidation by liver
microsomes: optimization of
the reaction conditions and
characterization of the UDP-
glucoronosyltransferase
isoforms. J Appl. Toxicology.
2006;26(6):524-32

14. Gharib OA, Fahim TH.
Possible protective effect of
kombucha tea ferment on
carbon tetrachloride induced
liver damage in irradiated
rats. Egypt J Rad Sci Applic.
2007;21(1):97-115.

15. Gharib OA. Does kombucha
teareduce the damage induced
by radiation exprosure? Egypt
J Rad Sci Applic.
2007;20(1):141-57.



102JURNAL ILMIAH KEDOKTERAN •

Hepatoprotective Property Of Kombucha Tea | Yuliana


