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Abstract: In this study, the conditions for efficiently extracting polyphenols contained in black tea were optimized. In order
to confirm the polyphenol content according to the degree of fermentation, the polyphenol content in black tea of the three
fermentation degrees was compared. As the degree of fermentation increased, the polyphenol content increased, and it was
confirmed that the theabrownin content, the largest in size, increased significantly. In addition, it was confirmed that the
amount of theabrownin extraction increased by about 150% or more compared to other extraction water when extracting
using mineral water, which was hard water. The antioxidant effects of black tea extract and the theabrownin was confirmed
using ABTS assay. As a result, both extracts had antioxidant effects, and ICs values were confirmed to be 10.60 ppm
and 13.21 ppm, respectively. And also, the anti-inflammatory effect of the theabrownin was confirmed that the mRNA
expression of IL-8 increased by UVB irradiation was inhibited in a concentration dependent manner by the theabrownin.
In addition, when theabrownin was treated with 10 ppm, the mitochondrial function decreased by UVB irradiation was
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restored to 86 + 1.9% compared to the control group. Therefore, we concluded that theabrownin could protect

mitochondrial damage caused by UVB irradiation.

Keywords: black tea, mineral water, theabrownin, antioxidant, anti-inflammation
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2.1, Aot

2,2-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) diammonium
salt (ABTS)@} L-ascorbic acid+= Sigma-Aldrich (USA)oj|A],
Dulbecco’s modified eagle’s medium (DMEM)+= Lonza
(Switzerland)ol| 4], fetal bovine serum (FBS), penicillin-
streptomycin, SuperScript ™ I First-Strand Synthesis System,
TagMan™ Universal PCR Master Mix, human RPLPO
(Hs99999902 ml), human CXCL8 (Hs00174103 ml) TagMan™
gene expression assay probe+= Thermo Fisher scientific (USA)
o4, cell counting kit-8 (CCK-8)-2 Dojindo molecular
technologies (USA)oJl4], RNeasy mini kit QIAGEN
(Germany)©f|A], JC-10 Mitochondrial Membrane Potential
Assay Kit->- Abcam (UK)ollA] HQISIAT 718 7] -8l

= Sigma-Aldrich (USA)ol|A] FHaf5}eic). AR EdHEl =

QAHE AqtaKorea)oll A 2 At H4of SHA| i A
= Aol ARSIt
2.2, SHE|9| TEX} 7H|Z! ME(TF, TR, TB)

=xqd}

By 25 o] 18R} 71718 1S014052 standard
o] vt BYEE 2ol 1 SE el
o) Alas 1 27} S B whitel] Z2ke] B
g APasom 24sp) v otk webd, el
F8 Aol A% AHCl BlokEeltheaflavin, TF), )
O}&2H] 7|(thearubigin, TR), H|o}H 2 (theabrownin, TB)2
Sl o 242 Sielrk PAKQL We theat 2t
Ol 3 g9 & El°‘°ﬂ 125 mL FHFE 9aL 100 CoflA
10 min 7t 3% 3 filter paper 2 T3} FEES 34
gl &&= 50 mLof| S| ofHoEo|ES HaL 5
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min 7F E3F 5 GAsto] S ZEAIXL $- 4 mLo| ofFot
AHIO|E & 8oS 3l 5 21 mL 95% ofehE® 3|45t
t}. Solution A 25 mL JEHOMAE|O]E = oo 25 mL
NaHCOs (25%) 8= &3 £ 30 s 7+ &3 3 4 mL ©f
HOHEIPIE F BAHE Fsto] 95% offeE 89 21
mL2 go] 3]47it}: Solution C #5 F+23H 49| 4
G S0l 2 mLg St £ 6 mLo| SRt 2 mL &
31 oxalic acid 83} 95% ofekE 15 mLE 3|4Jgkck
Solution D 5&E] 55 25 mLol| T2 n-butanolS ¥
a3 min?t T 5 5 BRI F 48 S 2 mLE 9
% 6 mLo| 752t 2 mL 3R oxalic acid 8-k
95% olleke- 15 mLE 3]4J31ch. Solution B 4 7] ZH]E
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2.5, Free Radical Scavenging Activity (ABTS Assay)

ABTS scavenging assay+= 7]50]] &%l AHolA] H
Hoto] AAIBIATH10]. 712FsHA, 2.4 mMe] ABTS solution
T} 2.45 mM2] potassium persulfateS 1 : 12] H|ZZ 4l0]
24 h B3k Wo| g ¢HA| Af2o|A HkGAIAA ABTS
radical cation AAAIZIch. SEXIE 0] lobe s}
L-ascorbic acid 8982 ZH|= ABTS -84} 1 : 169] v]&-
2 4 3, 37 Col ol 10 min 7+ vhepsisich of
%, 4hg Eaole] FAEE T34 nm wgoly Z4sieick
gjolE 243} L-ascorbic acid®] ABTS radical A4 A&
che] Blom ANk

ABTS radical scavenging activity =

Abs of control — Abs of sample

0,
Abs of control x 100%

2.6. HaCaT CellQ] M= M=
Cytotoxicity assayS CCK-8 -80S ARSso] A=A
ARl whe) sskeict. 1tershA|, HaCaT cell (DKFZ,
Germany)2r #7|%¥ dlofHad stz 7] DMEMO]
s|jsio] Ao ABiTh 24 b 3, wiAE Ael
DMEMe]| 343t CCK-8 84S Y31 30 min 7+ HiFSIRA

ot 540 oM o] FFEE SA510] cell viability S 57
SHAET 80% o2 cell viabilityE Hol= =5 7=

CESCERETE

2.7. Quantitative Real—time Polymerase Chain Reaction
(QRT-PCR)

< RNAE RNeasy mini kit AR5, A|ZAL WA
g2 225kt RNAY] == SynergyTM2 multi-mode
micro plate reader (Biotek, USA)YE ARE-5lo] &A5190 11, 1
122 RNAZ SuperScript™ IIT First-Strand Synthesis System
o7 AHAL HESS AlA cDNAS FAJsI3itE CXCLY/IL-8
9AA}e] ¥FFERS 7500 Fast Real-Time PCR Instrument
System (Thermo Fisher scientific, USA)S 2 &5} 0,
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Figure 1. Contents of tea polyphenolic compound (TF: Theaflavin,
TR: Thearubigin, TB: Theabrownin) of fermented tea by fermented
degree. Values shown represent the mean = SD of three
independent experiments.
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Figure 2. Contents of polyphenolic compound (TF: Theaflavin, TR:
Thearubigin, TB: Theabrownin) of black tea extract by extraction
water. Values shown represent the mean = SD of three independent
experiments.
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Figure 4. Black tea extract and theabrownin (TB) showed antioxidant
activity in vitro. Free radical scavenging activity of black tea extract
and theabrownin was assessd by ABTS radical scavenging assay.
L-ascorbic acid was used as a positive control of free radical
scavenger. CTL; control. Values shown represent the mean + SD

of three independent experiments. ~ p < 0.001 versus control.
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Figure 5. Theabrownin (TB) showed no cytotoxic effect. HaCaT
cells were treated with indicated concentration of theabrownin
for 24 h and cell viabilities were measured. Values shown

represent the mean = SD of three independent experiments.
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Figure 6. Theabrownin (TB) supressed UVB-induced IL-8 expression.
HaCaT cells were irradiated with 18 mJ/cm?® of UVB followed by
treatment of theabrownin up to 10 ppm for 24 h. The mRNA of
IL8 was analyzed by real-time qPCR. Values shown represent the
mean + SD of three independent experiments. TB; theabrownin.
™ < 0.001 versus UVB 0 mJ/en? / TBO. p < 0.001 versus UVB
18 mJ/em® / TBO.
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