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A Study on the Anti-Pollution Effect of Kombucha Fraction through AhR Expression
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Abstract: In this study, Kombucha, a fermented drink by adding beneficial bacteria to green tea or black tea with sugar,
was classified using column chromatography, and the presence or absence of quercetin glycoside, a type of flavonoids,
was confirmed through TLC. In addition, the anti-pollution effect of protecting and improving the skin from pollution
was confirmed using the fraction. Keratinocytes were treated with K-QG to confirm the cell viability, showing a survival
rate of 90% or more up to a concentration of 100 xg/mL, and the cell viability by benzo[e]pyrene and fine dust stimulation
to see the anti-pollution effect was measured. At 100 xg/mL, the improvement rates were about 68.79% and 50.68%,
respectively. In addition, as a result of confirming the expression of AhR activated by benzo[a]pyrene through Western
blot, it showed an inhibition rate of about 31.08% at 100 xg/mL compared to the control group. Through the results
of this study, K-QG is thought to be valuable as an anti-pollution functional material, protecting and improving skin
irritated from benzopyrene and fine dust.
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Westemn blot-2- 916t ripa buffer, protease inhibitor, phosphatase
inhibitor 5-& Sigma Chemical Co. (USA)oJ|A JHf3}3io
w, TR A2kS 943t BCA protein assay kits= Thermo
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= A%oll AN 7]7]i= ELISA reader (Spectra max 190,
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Iishin, Korea), autoclave (JSAT-65 jsr, Hanback Scientiffic
Co., Korea), microscope (CKX41, Olympus Co., Ltd,. Japan),
rotary vacuum evaporator (N-12, Rikakikai Co., Ltd., Japan),
digital reciprocating shaker (SHR-1D, Daihan scientific Co.,
Ltd.,, Korea), westemn imaging system (CAS-400SM, Davinch-K
Co,, Itd., Korea), CO, incubator (VS-9160GC, Hanbaek
Scientiffic Co., Korea)S AME3IICH
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(FBS)Z} 1% penicillin/streptomycin (100 UmLyS- %715+ DMEM
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150 pugml AHejsto] AFsfery 18al A8E 10, 25,
50, 100, 250 pg/ml = W2 348t & 20 kUL H7l8lar
37 C, 5% CO, incubatoroll 4] 24 h wjksldct 1 & 2.5
mg/mlL FEE Y= MIT §942 20 4L 37Fsto] 4 h -5
QF WESAIZIAL A HE A = ZF wellof] DMSO 100 4L
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2.2.4. Western Blot2 S&t THHEZl 1I5) =X

AMR THI W 248 919 FBS 27} DVEM ¥
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T3 3 24 h 59137 C, 5% CO, incubatorof| 4] vkt
o} % ARE rds sk BelP 150 mmliE
A=5te] 37 C, 5% CO, incubatoroll 4] 24 h HJOFA|A F2
% =49 AT W QB AT 2459 1

wok
* * |
10 fas) a0 100

Concentration (ug/nl)

120

=
(=]

m
=
T

Cell viability (%)
& 2

ra
=
T

=

Figure 1. Cell viability of HaCaT cell on each concentration of
K-QG.

C: Ble|P-not treated, K-QG: Kombucha-quercetin glycoside. Results
are expressed as the means + SD of triplicate data. mp < 0.001,
**p < 0.01, *p < 0.05 compared with control.

J. Soc. Cosmet. Sci. Korea, Vol. 47, No. 3, 2021



216 Zren - Aol - Adx - HAE -

120

&k

Cell viability (%)

C 10 25 50 100
BlelP (150 wa/mL)

Concentration (ug/nl)

Figure 2. Cell viability on B[e]P of HaCaT cell on each
concentration of K-QG.

N: Ble|P-not treated, C: Ble|P-treated, K-QG: Kombucha-quercetin
glycoside. Results are expressed as the means + SD of triplicate
data. p < 0,001, “p < 001, p < 0.05 compared with control.
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SDS-PAGE  (sodium dodecyl sulfate-polyacrylamide —gel
electrophoresis)S o]-&3l I7|dE=2 Bk Ea=
TH218: nitrocellulose membrane © 2 transfer 35231 1A
o] H|5o]4] HkeS 7] 918l membranes 5% skim milk
2 2 h blocking 3+ TF2- 1 2} 34| over night 3 1 x tris
buffered saline with tween 20 (TBST)E 10 min 3 ¥ A|=I3}
9}, 1 TRS membraneo]) 7+ o] <5eo] ek 27}
PAE 11 1,00002 3]45H0] 1 higet BRGARL &, 1 x
TBST 10 min 3 ¥ A28} Davinch westem imaging
system ©-8-5to] T WS SA5I%Ich

2.2.5. S 2|

2 A Y Ayl 3 3 piEsiGlon, AdAnE
mean = SDE UYER|I}. BAIZ 52402 student’s #test
o BAsIglon, Rl £ Tp < 0001, Tp <
001, 'p < 0052 ZFAJFCh
3. Znt ¥ 1FE
3.1, HaCaT CellQ| MZ=A 20l
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Figure 3. Cell viability on fine dust of HaCaT cell on each
concentration of K-QG.

N: fine dust-not treated, C: fine dust-treated, K-QG: Kombucha-
quercetin glycoside. Results are expressed as the means = SD of
triplicate data. ~ p < 0.001, ~p < 0.01, p < 0.05 compared

with control.
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Figure 4. Inhibitory effects of K-QG on the protein levels of
AhR in HaCaT cell.

N: Ble]P-not treated, C: B[e]P-treated, K-QG: Kombucha-quercetin
glycoside. Results are expressed as the means + SD of triplicate

data. ***p < 0.001, **p < 0.01, *p < 0.05 compared with control.
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