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DCFH-DA € 0/E8t S &tstMlel Al XL
AN S0l st AP

oxidative stress

The anti-oxidative stress effect of antioxidants

in the cell using DCFH-DA
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2 e el 2dN Us SUSHS2 X =Z0 M2 anti-oxidative stress S &
3 JIEE 2otEd| {8t AR0ICH A0 AIESS s HE= X8O retinol, o-
tocopherol, propyl gallate(PG) ¥ butylated hydroxy toluene(BHT)1t &A@l ascorbic acid, o-
glucosyl rutin & green tea extract & A}gaﬁgm Ol EAISHHIES AZIE ME MEES
£ NR assay & 38 & HF =0l DCFH-DA(2',7'-dichlorofluorescin-diacetate) & Ol
85 EASIHISS anti-oxidative stress Ml SUE AIZVEZ EFOIRUCH L& 0l &
AFBLHIC] SHate JIAEES 202D Aot NBT(Nitro-blue-tetrazolium) & DPPH(Diphenyl-

picry-hydrazyl)© S50 & A|SISULC

—

Anti-oxidative stress AE A XNEH FMTNES HPHECE 24 LA 0 HIo
o HIZO s S50l HUHE2Z 260 retinol & FR0H = 0.01%0I M oxidative stress
AH SHE HEFE = UJULH 1 AIZHEW F HEAl $3.1%2 2AH FUE 20 =U
Ci. PG 2 B20= 0.1%00M 2 Al2t Bt £ FFEAl 50%2| oxidative stress 2Kl SH=

SHFUCH 824 &AHSIHIC! green tea extract ¥ a-glucosyl rutin O} FR0E 1%0A 1
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A2t 30 & SFA 2 2 51.6% 2 69.7%2 oxidative stress K SUE 2EHE £ U
RUCH E£8t AIZ X2l & XM ZALAl oxidative stress 2R SIS BR 84 S A&tSHA

Ol ascorbic acid, o-glucosyl rutin & green tea extract 2t X84 SASH SOAE

5
tocopherol Ol A Bt oxidative stress 1Al St 2AZEUALL UM E XA SHX EUE O

PO 2 20%-40%N X AR S0t 2AEJCH i) PG H retinol 2 FR0H= X4
ZAAl SH0I BII5HH oxidative stress 2K EUE SJE o QUALH

NBT & &0l d a-glucosyl rutin, a-tocopherol & PG 1%0i A 70%0| &2l superoxide anion A4
H AN 2WUE BU2MH DPPH A &0 AE ascorbic acid 2 PG 1%0lA 98%2 hydroxyl
radical & AN SWUE 20 F=ULL

& &8& S0t BHT £ HN2otd

[
e

MO NIE £ZF0A2 oxidative stress 0ff CH

o

QM ENAE AWM 2 = UULH Sdl =24 SUIFHSUHAH FEE SHE 20
=AL0
1. A&

OIZ2tel HIZ= B Q0| hydroxyl OlL} peroxyl radical &= superoxide 9 22 &

0x
rz
k>

o =250 UACH 012 22 BHMASO HEE2 HE UUHM Ed=H 2

>
[0
ro

el &, 2= ZJ012 9 el Lol &0l s AHo|ch o
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LA AAOICKD). MIEZ LHOIA 4420 st LOMAZM superoxide dismutase 2

J&FO MES ME UHOIA EdaLr= HIHEQ SAMSIHE 018810 NIE2l redox

system S ZEEOZM MNIEQ EAHE |AAZI= O 2OSCH DL T2 AAd



of oo watol EHAAI EHED MEUWS =XE sz 08 SSHAIIX 2ol
H 2 RZULS H280 3atd Hd ¢ Zeld gEs AN =0 SA0 ME
A% Y 23 02D LIHE L2Ils AUSHEMAI B2 2ol S43=THI).

HE S US BRI AMo B
5

0

A20 I8t oxidative stress HHS S

o-tocopherol Off CHEH &&t3 Silt= 2ci MFH LA F220{ ascorbic acid ¥ retinol
Of CHSH MIZ W &a&ts St =20 2 LeAXI EHUACG4). F20=s MEFE

£
E 22| oxidative stress SIS0 28 AR

Wl

HASE B0 KFE 21 Zotd 018 A

0
m
1

H'l

Y3l OIR0XI2 ULL Fol sAHFEE20

Iz

HE=Q SHAs SNE JIXND Y=
A

EFESEA ol 2N ULL E8t ASFE 2 S flavonoid 72 Eats Utk

e

A0l E01E D UCKS). Propyl gallate(PG) & butylated hydroxyl toluene(BHT)2 EDTA 2t

oo

ok

N FHESe otESNZ OI8E 10 U2H 0lEE L8t phenolic antioxidant & BHT 2]
L0l = superoxide anion M4 AMESHE PG 2 FR0 = peroxyl radical & M4 AXS
E IIXD UYs A2 L™ UCKs, D).

oYX U HIEZE oxidative stress 2FEH 256t HE0| E+FHO0IH TetA Ll

S0 AN HZHPOA 2= DHEEQ B44L TENFE 22N B2

0l ZR0ICH3).

Shatstiel 248 Bolcts 48g¥2 U260 ES0 NBT % DPPH Jt (HEZXQ!
SHMSINIS BHES FFol= YWHESO0ICHS9). J2iLt M LHe S48 LA 2
E£2FE > U= HEYO KALHULSH 010 ek GeiJtXl BIOHHO0| JHe & ACH DCFH-

DA(2',7'-dichlorofluorescin-diacetate)E 0|28t fluorimetric assay J} HEXEQI BIIHOZF
DCFH-DA &= HISHEXZ 20I3tH HXE UWE S0HZ = USH HIE LH2 esterase Of
Ol HlEZH 24H2XQ DCFH 2 228 = HE W & 200 Sfoll &tStESH S

&4 DCF(2',7'-dichlorofluorescin)E ME & H &1 OIE fluorometer 2 ZEXE 6t

rr

2HoIC
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(10,11). X220l Ol OI2oI0 AXE W EHMAE FERGID ALMH 2 AP T DCFH-
DA & 0I835t0 ZASHHIN 8 HIZE=FE0AMS oxidative stress AIMENE SHIALL
&t NBT & DPPH £ 0183501 2t S4tsHHCl stetXol ZEUAS SatsHE HEHO

0 HIZLHCQl oxidative stress LMD Z S T ASHRHLCE

3

2. &8 2 M=

1) Cytotoxicity

SABIH = 84 BAMZIHIZE ascorbic acid, a-glucosyl rutin %! green tea extract & 0| &
SIRCOD XS24 BABIHIRZE retinol, a-tocopherol, propyl gallate(PG) % butylated hydroxy
toluene(BHT)S O|EoIRACH 12l10 a-glucosyl rutin(Hayashibara Biochemical Laboratories Lnc.)
2! green tea extract(Bioland, Ltd)2 HMIRdtdE= 2F sigma OIA P ASIACH X240l
retinol, a-tocopherol, PG ¥ BHT = DMSO(dimethyl sulfoxide, sigma)2 & F &A=
2E sTIF 1%01810F Y =2 XeldtATCH12). Trypsinization Off 26H 8|48t transformed
mouse fibroblast L929 & 5% BCS J} &%= DMEM- F'10 HHXI2 SHEAIZ! F 96 well tissue
culture plate 2t2+2] well 0l Al X & € 4(5000-10000cells/well) 100 L8 B F &t LIS, 37COl
M 5% CO,ZH2Z 24 Al2H BHLSIUCH Y = serum free medium 90 42 LW HISHRACH
deld 222 well Off Al 10 28 XMeidty TAl 152 302 458 60 2 2l 120 2
DR A2 st & 2 well 0fl 100 #£°2] neutral red solution(50 &/mES & IS0 3 Al

2tE 0t BF2 A4} Neutral red I} 2 &3] plasma membrane € S U310 &0IUE M E

s

AT Q2 MAIXLS lysosome Ol SEE F 1.0% formalin/1.0% CaCl, 100 42 DE 3}

rr

Oh

b CF2 1.0% acetic acid/50% ethanol solution 2 AIE238I0 AIXE LHS| neutral red 8 F=05IY

[

CH13). £ZE neutral red & ELISA reader £ 0| &3}0] 540nm Ol S22 E SFSEIULL

2E Ad8ZUE=E NEZE HLOHK A2 well I EHE 823 2EOIALL
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2) Assay of oxidative stress formation

Trypsinization Off 2/of 2/%=&' transformed mouse fibroblast L929. E 5% BCS It ggE
DMEM: F'10 HHXIZ B EAIZ] = 96 well tissue culture plate 212t2] well Off Al XS EoH
(5000-10000cells/well) 100 £ E EESt T3, 37CUHAM 5% CO, XH2Z 24 A2 HHLEHHTH
i £ serum free medium 90 L2 WHIS CIE 222 well 0l AIZE 10 48 XHeISIAUCEH

Jela 1s

AL

3082 452 602 12l 120 EDLA A2HEZ IS £ 2 well 0] 10 #£2
DCFH-DA(0.1mM/ml, sigma)E & II5I0 15 22 BSAIZCH BIE€& 482 DCFH JF AIZW
o EANA0 oo ASEHH EAHS DCF 2 MEEMH OlXS  fluorescence
reader(excitation/emission 488/530nm, BIO-TEK(FL600))& O|&06}0{ fluorescence & =Xt
Ch @S A8 ZI= DCFHDA 8 HMeldtkl %2 HMEE B well A SXE

fluorescence & 2 A SR CH(11).

3) Protective activity of antioxidants toward UV radiation

Trypsinization 0l 2J6 3|48l transformed mouse fibroblast L929 & 5% BCS JI &R
DMEM- F'10 HiXI2 S EAIZ] ¥ 96 well tissue culture plate 2| 2F 2+2| well 0f Al L& EFH
(5000-10000cells/well) 100 128 EESH CHS, 37COA 5% CO, T2HO2 24 A2+ HIEHRLCH

B2 = serum free medium 90 22 LIXIEH CIE 222 well Ol AIRE 1048 X2I8t &

CHAl 1.5mJ/emte) X} 2 & (xenon arc lamp)2 ZAISH £ 15 30 2 45 2 60 2 12l 120

He

Oh

ST AZHEZ HH2E = 2 well 0ff 10 ££2| DCFH-DAO.ImM/mlE &It 15 &2t

r

S AL 12l fluorescence  reader(excitation/emission  488/530nm)E 0| 23104
fluorescence £ HESGIRULH 2L E AE Z U= DCFH-DA £ X2IotK &2 HEE st

well Al EAE fluorescence & L2 A B CH1T).
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4) NBT assay
300mM phosphate buffer(pH 7.8)0 triton X-100 1.6ml, EDTA 2.9mg, NBT (Nitro-blue-tetrazolium,
sigma) 1mg, hypoxanthine(sigma) 5.4mg & W (i substrate/reactive solution 2 StE=C}. Xanthine
oxidase(sigma) 12 #4& 300mM phosphate buffer(pH 7.8) 10ml 0ff =0 enzymatic solution £ 2t
0L}, Spectrophotometer cell LEO}l buffer 1.0ml & 22 U2 OIS0 & substrate/reactive
solution £ 0.5ml #J}8IC}. =0l Meh &8t AIRE 242 100 4% H2ldtd 20
= 2002 s XMelstCh 01710l enzymatic solution 0.5ml 2 ZJI5t1D 37COA 30 224

BtSAIZ = 540nm 0N SEZEE FZSHCHS).

5) DPPH assay

DPPH(Diphenyl-picry-hydrazyl, sigma)E methanol Of =QICl O] [ methanol O] 40l A
P

10
Ol

2E JIs4d0] AR E]4L 6:4 2 HIE2 stock solution 8 EQ =0IC}. 0]
& H =92l DPPH solution 2 513nm Ol Al E&EJt 0.6 BT TN XL=C} DPPH solution 2ml

b

£ sk0l det sl&dst AIE 1ml Off 2t 2 #IISHo

[
Toh
ok

Ct.

0x
o

OlA 21 A2t S¢t

WX T S3mON BREE SFEOH).

et
Y

g % E

Cytotoxicity and UV-induced toxicity in antioxidants

4 ZLSHHS BS ascorbic acid & XI5t 1) green tea extract B 1% XM2iBt § A2t

EZ I52 30F 4532 60 2 12l 120 20| ZUs 0 ME MZEgE2 FFs 2 2
A2t S 98%2 NI HEEE 2O0HFULH E2 552 a-glucosyl rutin 2| BL0= 2

A2 S0t 93%°] HIZMEEE BHFQUL BHHO ascorbic acid 2 F R0 = 0.1% X!

A2 AIZHI 55%2 HIE MEEE BHFUCHFig2). AR HMel & Xe&(1.5ml/onE X
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At ThE XM (1.5mi/om)gt EAS HEl2E UHEIZ2E /% SLGHH AMAE=2 HE
o MESE P8 Z I} green tea extract 8 1%0AS 1 A2t SO 92.6%° AMEZ MEgS
SBHFA2H a-glucosyl rutin = 100%2 HIE MEEE2 BHFRUCL Ascorbic acid & BB
= 1AIZE 30 Al 853%2 HIXZ MEEZ 2HFAUCH (Fig4d). a-glucosyl rutin & green tea
extract O] AR AIZXHEl & AXE MZEEW AE ¥ NUASS &8N Helst A MEESES
Hiiol 2 20 Hel X0IE 2O0IX YACH LI ascorbic acid 2 AR AAM X
A Al HIZ MZES0] & 10% 8FZ O =O0L™CH Ol 2 ascorbic acid It X+l &0 28t
HES #4282 0L F: ANWAAFTI M A2 FHELG,14). IS4 gusin
FRUE 0.1% PG MAD 2 A2 S0 91.4%2] HIE MEES ZHOUHFU2M retinol 2
0.01%01 A 1 AI2t Z3F Al 70.3% 2 AIZHRIOl= 20.6%2 AIZMEEE B0HFACL 2D
BHT 2| 3L0E 0.001%0AME 2 AIZILHUL B2 10% 82 H2 HE MEES 2B0HF
UL a-tocopherol 21 AR 1%0A 1 AlI2HHH 79.2%2] HIE MEEE el 2 A2 &
B AOIE 54.1%S HEZ MESS H0IFUACHFig3).

ANExel F Xeld(d.5ml/er) EAL Al HIEZ MEE BSIE 202 AdEUME o
tocopherol & XI2/ot1) PG ¥ retinol & FR0U= 1 AlZHUHU B2 30%8FS ¥2 AXE

MEEE BEO0F/UCH BHHO atocopherol 2] B 20= ascorbic acid 2 0I&IIKZ A& H

-

cigt & ZRE0 AMlZ2Xel & A8 OAl Helst O3 £Fs AE ME80! ¢
10% 852 O 52 ME88 BHFTALHFigS). 01242 ascorbic acid 2t 0I&IIXKIZ o-
tocopherol O At2I&0ff 248 MIES &42 He HE AMAHAFTI| DS He=E F5
ECH6,8). # 2B O0IA o-tocopherol B RAT X4 &M Q! retinol X PG 2 &R0
= HE MEE0| 40-55%% O LOIECH PG 2 A2 XA EAF Al Cudl) Cu(l) redox
cycle O] FEE 20 Cu(lDE ME He=Z W YEAIFH PG/ Cu(IDS ZEE FETAIID
Ol2 Q!5I0 DNA 2 22 SECX 42 R8I0 NME W SHE2 |&ots 222
2 UA2H retinol 2 FR0= Kt2A& AP Al retinol 2] I} retinoic acid 8 M &g

O HIZ2 SHE SHAD|lse A2 B1ED JUCH(15,17). Metd Teldol s PG &
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retinol 2| Sel& S&E 49 I AE SHE BN R2=2 FFHEU((6).

Anti-oxidative stress in antioxidants

424 &LHSHAIC! green tea extract ¥ a-glucosyl rutin & R0 = H HE MESS &
X8t 1%, 0.1% %L 0.01%0lA Al2ZtEZ DCFH-DA £ O|Z5IHAMIE W2l oxidative stress
ANESUE ZSHGIYUSMH ascorbic acid 2] 20 & 0.1%, 0.01% 1cl12 0.005%00 M < H|
SWE EFHOIAUCHFig1).

Green tea extract 2] 22 1% Xl Al 1 AI2+&S2 59.1-69.7%2] oxidative stress QMU E
mei’igl}l 2 AIZHOll=E 52.3%2 HHEHE BHFULH o-glucosyl rutin 2 L0
= 1%0IA 1 AI2ZES O 51.1-68.7% 2l1 2 AlZHOIE 502%2 AMEUE EHFACH
Ascorbic acid & Z20l= 0.1%, 0.01% ' 0.005%0l Al 45 2SO 40-50%2] oxidative stress
AHEWUE BEOHFU2LL 1 A2 & 2 AIZHHOl=E 10220%2 22 AHEUE BHFU

CHFig6,7 2 8).

XNEH LA retinol & HR0= NESHOZ2 01610 0.01%01M 1 Al2HRDEX) B
oxidative stress LM S UHE SHE 4 UUSCH 1 A2UASOF 18.6-53.1%2 A MEZUE ¥H
FALCHL PG o HRUMAE HESHOZE 2ol 1%0l A= oxidative stress QHEUE &F

g = SUAULH 0.1% 45 2502t 9.4-27.2% 12l D 1 AIZHRHOI 43.5% 2 AI2HRH Ol 52.1%2] <
HEUE BHFRUCL otocopherol 2] ARUE HESHLZE Q5IH 1%0HA 1 AIZHDHX
O oxidative stress 0| JISOIY2H 1 AMZ2tSQ 35.7-59.5%2 AHEUE BEHFULL
BHT 2 B0z HEZSAH0| 230 HMESE0AML oxidative stress AHMSUE SHE
2 2UUTHFI9).

SMSIHIES] AIZHE oxidative stress AMEN FEFZ W MHMA2Z A2t B & s
THHO M2t oxidative stress HAMES I 240 BEE EHFALL PG L ascorbic acid
o R0 UL U2 FES 20HFAUCL PG 2 FR0E AI2H0] BUESEZ oxidative

stress QS I SISGIHE 2N ascorbic acid 2 AR0= 0.1%, 0.01% % 0.005% 25 &
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Mt oxidative stress AHMSHE SHFUCE Green tea extract = SMJ SWUE JHXID U
= HERQ AZFEZ22A catechins ¥ caffeine 12130 CHEt flavonoid £ JHXID U=
HOR 22{H UCH 012 &S greentea extract = & A3 SUME JIX MAHEER 74
HIZO K= € FHAM 20I8tH HE W2 E4E 0 oxidative stress AHE

0
BE BOUHFTE 2oz =ZECKI8). a-glucosyl rutin &= HE RS AZXUAM EALDE

flavonolglycoside Q! rutin Off dextrin € Z &6l SHE S22 rutin 0 HISIH =2 =8

0x

i
HI
®
A
fr

HOoZ LA UCHIY). J1eHA green tea extract & OI&IIXIZ MZO K=

HA I M20 d4UELE =2 UM XHeldt Jtsold AR WHE dE2

o

SIHXD Ol QI8I0] HIXE L oxidative stress 2 ARSI B2 242

W HU
62
o
02
=)
HI
[P

FEEOR0). XNIEH E&EHQ PG o R0 = 1%0AH MEZESH2Z 25N Al

H

4
A
=2

M2l oxidative stress HHSUE FEHE £ SUUSCH 0.1% & 0.01%0AMH FSAE &

[

A2H0] S0l M2 oxidative stress SRS WU BIHE S BEHFACHFig. 9 E 10). O]
A2 PG It HIE U2 BHEHNXE AB0=E MELRRA0 =2 LI 2z &2
Of ZICH?21). retinol 2 FRUT MEZSHL2 230 1% %L 0.1%0ANE HNELZF0AL
oxidative stress AN EUE SFE 4 AAUA2H 0.01%MAE 1 AIZNXIB FHO| IS8t
ALt a-tocopherol 2] FR0 T sTFHE & Al2tel 0 Tek oxidative stress Kl & 14Ot

LoXs FEE 20 =UCKFig. 9 & 10).

Protective activity of antioxidants toward UV radiation

S HE AIZ0 XM

ol

= Xj&(1.5m)/ofy2 X ALSH (HE DCFH-DA € 018313 Al

I LHOIA EASHRIS oxidative stress HHE N BHIAHFE SHOIUL =L SASHA

Q
e

Ol ascorbic acid, green tea extract ¥ a-glucosyl rutin 2| 2 oxidative stress S H S DI <

20% AT SLOITLCH Green tea extract 2 B 1%0AH 15 & ¥ 30 2M 22 34.5%

Ao
o

28.9%2| oxidative stress A HEUE SEHFUCH 45 EMUH= 15.8% il 1 A2t

1]

Fll= 12%2 HY AXMESHIt 2ELX HUCH o-glucosyl rutin 2/ BRUHE 1%0H A 15
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30 2M 39.7% R 228%2 ANSUE BHFAUALH 45 8 L 1 AlI2ED AMols

HI
ne

55% % 1.1%2 S RS ANSUE BOFJULL Ascorbic acid 2] AR ET 1 Al2tS0OH

l'

14.8-25%2Z AMEUOt XIHdE XZAMGHA YAS M2CO FOHFCH NEH SatsiHol
retinol, a-tocopherol 2 propyl gallate(PG) & <0l= a-tocopherol € HI2lol] XA& T A
A HIZSl SHXIt SOtE 0 HE+F0UAME oxidative stress AHMESUE SHE £ AU
Ch. o-tocopherol 2 1%0IAH 152 % 30 2/ 2t2 29.2% ¥ 264%2 AHMSUE BT

Ol 45 2 H 1 AIZEED AMUlE 22 53% L 21%2 HY AMSHIF EEX %R

b
30

ChFig. 11 & 12). 012 20| XAH EAF Al HIZ2| oxidative stress A S WUII O Xl&=

A2 NS0l 2ol gatsimel Sel® 38X of

X

40| HIEHAN So3E IS0l &t

EIRAALE A e ntol S48 BHED)

8
HO

ol HOZ EEESICH22, 23).
ANALHZRE SAMUSIHE AFHSAIDE LHS LOoIEI| A8 0.005%2 ascorbic
acid £ 2Bt FIAAE L CIXEE 0|28 capsulation MEHR DHE & XAMS X ASHY

oxidative stress A M S NS B3 H{FE LOIEUCH 1 Z 0 Pt SKSFAMEHS 2L 1 Al

S0 2 49-59%=Z H2l oxidative stress DN SNE HEE £ AAUOM ascorbic acid RN
2t 0.005%E X2Ist 222 HIWHE 2 X0IE BHFX UULCLH BIGHY oIXEES 0|82

o

b capsulation &EHOIAE 1 AI2HSQF 25.1-26.7%2] oxidative stress S HIENE 20 =L

L WY

(Fig. 13).

NBT(Nitro-blue-tetrazolium) reduction in antioxidants

NEd E&3BIHMSQ retinol, a-tocopherol, PG & BHT & 484 & A3HHIQ! ascorbic acid,
green tea extract 2 a-glucosyl rutin @ MHIE L oxidative stress K S0 U8 J|=2 2
OF2J[ #I5t0! superoxide anion ] AHSS LOIE £ U= NBT S AAIGIYCH =84
&SRRl a-glucosyl rutin & AR 1%0AH 79%2 ARESHE BHEUCSH 0.1%0 A=
35% 12l1 0.01%0IA = 10%2 s3I0l M2t superoxide anion 2] AHS0| HOH K=

BEES 20 FUCL Green tea extract 2] AR0M= 1%0A 35%, 0.1%00AM 22% 22D
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0.01%0ll Al 18%2] superoxide anion 2| A HE52 20 FUALL.(Fig. 14). Ascorbic acid 2| Z R0l

= NBT £ O0|&35}0{ superoxide anion 2 2 HSS FEE £ SI/ULL 0I22 2 ascorbic acid
O =2 BAHOZ QI5t0 NBT dye 2 ascorbic acid 2t =& Z&s)| Mo Ae2 20

ZICH24). Retinol, PG, BHT & a-tocopherol S0Al PG It Jt& SE24& superoxide anion 2
AHSE BOHFALL PG 1%, 0.1% L 0.01%00A 22 74%, 70% X 68%2| superoxide
anion 2] AHEE2 2BO0HFASH a-tocopherol o HLR0UE 1%0AH 75% 12l 0.1% %
0.01%0l = 22 35% ¥ 28%92] superoxide anion &] AHs2 20 FUCH BHT & H R0
= 1%, 0.1% 2 0.01%0A 2t2t 56%, 22% 12|10 20%2| superoxide anion 2] 2 HsSE &2
OIF=UCH 24Ut retinol 2] AR MU DR ¥ super-oxide anion 2] A HSE 2O
FACHFig. 15). NBT &&21 PG & NAdtD LIHX EASHES 22 s=HHo T
2} superoxide anion 2] AHE0] BB 2MH a-tocopherol & a-glucosyl rutin = 1%0{ At
70%0| 4 2] superoxide anion 2] A HSE BHE BN PG 2 B 1%, 0.1% & 0.01% 2

F 70%8 S0 SEH X superoxide anion 2] AHEE 2HFJUCH

DPPH(Diphenyl-picry-hydrazyl) assay in antioxidants

M H S hydroxyl radical Off CHSH SRS UE L0t2I| ¥t DPPH assay & & AlSH

(]

UM =24 & LH3IHIQ! ascorbic acid, green tea extract & a-glucosyl rutin & XIE4 & &t

bl

3HAI Q! retinol, a-tocopherol, PG ¥ BHT 250 A SEc4&l hydroxyl radical Off CHSt &4

HAHEUE BHFULL E3d| XL SMBIHSO0| MYUEOZF ascorbic acid 8 H 2

ol
K

4
0
0x

SMSHE 20 10-15% B O =& hydroxyl radical Of CHSt &4 AXSUE

20HFACL 01X 2 HI=4€ 842

o

i getetbiE0l 20 # Hlsd & DPPH Jt

2ol U= &N SAED| 22 Aoz =FEH25). o-tocopherol € PG 25 1%

0
o

0.1% % 0.01%0l A 96-98%2] =& hydroxyl radical O CHEt &4 AMEUE 20 FUCL
el retinol 2 ARUE 1%, 0.1% % 0.01%0AH 22 97%, 92% %L 81%2| hydroxyl

radical O] CH8 &4 ANSHE BHFEUSCH BHT 2 HRX0|= retinol, a-tocopherol 2
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PG 2C CtA HOiXI= hydroxyl radical Off (HE 4 ANSUE BHFUCKFig17). =2
A 8HASEHIQ! ascorbic acid £ 1%, 0.1% % 0.01%0 Al 97-98%2] hydroxyl radical Off CH&t
B AHSUE BHFALE green tea extract Y o-glucosyl rutin 2 FR0= 75-87%2

CtA Y2 hydroxyl radical Off CHEH &4 ARMESHE 20 FUCHFig. 16).

X4 SN HSEQ! retinol, a-tocopherol Y PG 2t =84 & &SRR ascorbic acid, green

tea extract % a-glucosyl rutin Ol CHSIOI RIEZSFEOIAM S oxidative stress 2 KIS & DCFH-

DA 2 0|25t =0l 2 £ UQACt DLt BHT & F0le AZSHEC=2 Q16tH Al
ZLF0 A2 oxidative stress SHENUE &OId 2 4= AA2LI NBT % DPPH OiAd&= &

>

o
o

J i,

]

FOolghE = AUCH. HHEHOZ HESFEUMAS oxidative stress Off CHEH A K|

fol
[
fr

84 84HSHAIQ! ascorbic acid, green tea extract ¥ a-glucosyl rutin Ol SEHE

3

12
=
fo
]

E 200 HH X84 S&SHRQ! retinol, a-tocopherol, PG % BHT

10

oY

=
rir

(o)
T

NBT & DPPH OIA SE2id AMEUE EHFAULL 012 =84 &4tgHAl

o

| green tea extract % a-glucosyl rutin Jt &4HECZE KX CHE T30 HO HE HZ
SAZXE 20l I MEQ AUz HOXCH Ascorbic acid & ZR0l= green tea
extract % o-glucosyl rutin 2| A 0.01%0I5l0AME SEAE AMEUE Z20HFX EoI™
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Fig. 1. Fibroblast in monolayer culture after treatment of DCFH-DA
A. Treatment of 1% green tea extract

B. Control
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