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hydroxyl radical, superoxide radical, lipid peroxide radical52 3 =32 A7

£ ogde) Ak webd B dFolNE: @¥ Y2RYY SH8 #4 42Fe 47
she B4e b BAS 37 98 18 2394 HYE, olF &FF, BE, 2T
F, 0%, B8, £39Y, 84, $7, 59 2350 &9t A vehgew, 23

257 % U7 0% deE FE2EA4 B £ £A 848 JElgoR N o
FEEC sty Afeod@d A7 84 diste] A 7hx] AESH S48 £AE
Ach.zF42 WNE3:EE o o3k hydroxyl radical, superoxide radical, lipid
#49E YA, BEEXE dHotAHOE, B30 R
ato] ZAMG A3 dEolAHolE oA 718G $548 48 1At o "olxE el
E B3I d% lipid peroxide radical Ao ol g F&80]) ICx g 50 pe/ml,
E2FT FEEZ ICx #& 59 pg/miEzA ZIFERZ AHE-5H £ vitamin C (120 pg/mhvt
butylated hydroxy! toluene (80 wg/ml) Bt o 53 47 HAAE HojFYa,
hydroxyl radicalgd A3 5982 25 pg/mlgt 150 pg/mliE hydroxyl radical®] 2
A sl L vitamin C (180 gg/ml) 2tk Held 24 #4& Jehioh
Superoxide radicald 2A8E & 2FF FE2EY ICx ol 10 gg/ml, W4 3
ZFE0l 15 gg/ml& Webllar, o)l= 718 £ vitamin C (35 pg/mhEC F& 47
#4& BAgF oy, gallic acid 9 wg/mldt FAS 23S el Al Aol
A FEE w9¥ste hydroxyl radical® superoxide radical® WAX7) & 25379 uigy
FEEY AX B3 534S 499 24 5 pe/mlo FE2 A9 E o 2z 85%
olde] - AX BRI A4S UYguidvt 2FTFERHE AfA2 24 84
ol A= =HE Eus] S8t 2EF F A 5L 4A A4S 2 ol
olE Zol thd < silica column chromatography, preparative TLCEZ S a& gt} =
FrERE HeE 24 HPLCE o[43F 2edlAl  phenold #4949 gallic acid9}
T4 retention timed RAFC RN 2F7ERH Ry 232 gallic acid®t §A
g phenolyd EAoAY 2o FEAY AR FEHHM goiy, 2579 A Z
FEE TR xge 399 o] it 9= lipid radical, hydroxyl radical, superoxide
radical 2 A3k &Ae]l Hojyh Afairiziel ot B ARl Pxg
T A EARAE] masl et

X
o
_F,

peroxide radical2- 2
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LA &

B4 B2Fe el e Eol MR Fo T4 I AR, dwa dygF
R HGA hgEte] AEe A4S T NR wE JAA B (5). B4 A
THEE dWFHLZ lipld radical (LOO-), superoxide radical (O:) ¥ hydroxyl
radical (-OH)® %€ radical ¥ obvg B izl singlet oxygen ('Ow),
hydrogen peroxide (H:02), hypochlorous acid (HOCI), lipid peroxide (LOOH),
N-chloramine 4E&& EF@r} (2). o] &4 42F L w8, 53 #3 w39 2}
T AU 9o B diAe] H3 U A%FH AgHde nge Hu
of &Aste fEl Ak A wEatd superoxide radicale TE 4 9lon
superoxide radical & o] g AZE& AHM singlet oxygen, hydroxyl radical, =
 hydrogen peroxide®t 2 f3l 84 4LFE WHEY (3). Y 4aFe Wi
A¥EAY 2EAEE &34 § Ao 53], hydroxyl radical® 7%= A3z
HFEA 714 ERL collagen, hyaluronic acid, elastin, proteoglycan, laminin, fibronectin
Te wAHoE Add £ dd 4). =8 &4 44 EL matrix metalloproteases
(MMPs)= F2#e2M olg d¢xd 74 BAES Ha8n 5). 'Ox wed
Aol Aol MEe) mEARNS W $% JEHO0 T collagenase (MMP-1) miNA
F FEHE BRY FoW, 0, & MMP-19] 42 §58= Aoz uuydd
43 x7 A48 hyaluronic acid £ #4 44 Fole] Hlgow &AL w=
o, #HZ AR x3tob AAAA B4 haol Bz Yot G4 AaFo o e
oleldh A=z HEER oluzl DNAE #A AAZFo 93 DNAZ o]&w Q=
AES0 FHL Wol Eduol, e f 5 dYd 4L Y2 4 Y ()
€ drolAe 25w F920) 3 gl B HAEL 2AY £ s 2
e zohliy] At o W AL $2829 47 BALS ZAG An 25171
el M Hofdo 2N 25T 22225 A5AUTL AA & & Q= 23
& Zohla, o] FZEEH YF A5G UR A4 FHL 89 Nx F A D 2
HE o] Feow A4 dde] Fm gl lipid peroxide
radical, superoxide radical, hydroxyl radicalSoll @ ztzte] 27 $9L in vivodt

—135-



in vitroolA &8 A =AM

I.4s 2 34

Aqop NEEe wof JEAAN FUSUT, X3, L, F§, £FY, TFAC
SAE A8gAre) vlole AERFE AT YA

Ageteln 47 Zgol AHE®  11-diphenyl-2-picryhydrazyl (DPPH)# lipid
radical 27 ZEo] Wad linolenic acid, superoxide radicalt”l ZH-El 9%
xanthine, xanthine oxidase, Nitro Blue Tetrazolium (NBT) JEln AEEAEA A
8.5 vitamin C, butylated hydroxyl toluene (BHT)# gallic acid¥ Sigma Chemical
Co.2®E T938+gt}t. Ferric chloride$t hydroxyl radicalZ=A =} |4 A183R
hydrogen peroxide} ferrous chloridei= Junsei Chemical Co.2 T34t TBA
assayell A}£3 46-dihydroxy-2-mercaptopyrimidine£ ACROS Organicsell Al ¢
st Agr A gol MEE ZEu ojzi w4 whelzs ATHRFE AT
3, MTT solution® Boehringer Mannhem Science 25 E Tl dte] AY gl

2. AH8-7171

Afadn 27 ZHgo WL RE EFEHFAH FAHAL UV-VIS Spectrometer
(Beckman)& AF&3tQth.  HPLCE Jasco pu-980, pu-97568 AM&3t3d3, column<
Hichrom RPB (250 x10 mm)& AH&-3lt

3.8 AZ FZ2E AFAdd 2A &% 543
1) DPPH radical £4 &% 73

Ao ae 25k AFo) WP 4L 03 M DPPH 100 o #A&E +F
a0 100 @S M 37 CollAl 30 B < wg Al 1 F 517 nmolA FFES
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24590 (7). 27 B4 Tt 2ol AN
sampleE H =7

Inhibition (%) = 100 — %100

control¥-33 =k
2) Lipid peroxide radical 24 &3 #4
AR Aare W §a BEs AWk linclenic acid 5 ptel]l olwHS 80 uk,
05 M glycine-HCI buffer (PH 36), "l&-3 & &9 20 u, 30 mM FeCl; 8 pbE
7}§ & 159% 46-dihydroxy-2-mercaptopyrimidine® < 20 p£-8- A 7lsted 95 Tl A
B gt #dqFQUv o] A PgAA dhg AR F ESE 400 4E HE o
& 3,000 rpmal A 10 ¥ Fe A4 St FREE 532 nmell A FAsA

3) Hydroxyl radical &71&% %3
sl 92 (Fenton reaction)e] 2o|& A2 =4irsl w&AIS o[ &% TBA assay
2 AL (8). FEAlEA 5 woll 30 mM FeAIE 8 ul, 30 mM PHitEs
A8 u 2Eln HAEFEN 20 @#E 71¢ F TBAE 91 1587 71E% y W2
A7) i, Bebg s Hrislel 532 nmell A FRE FAHGU

4) Superoxide radical A& &4
Xanthine xanthine oxidase systemol|A] & X ¥ superoxide radicalE 73
¢ 2 & SOD Test Wako ®'Hel 2]3) FA 33wt (9).
0.1 mM EDTAE 33 50 mM phosphate buffer (pH 7.8) 25 ml°ll 1 mM NBTH
f 01 ml 1.5 mM xanthine®£ 02 mlE 71812 7)o A& FHLNAE 01 ml 7}
3 obg 25 TolA 5 W1k ghgAlZlth o] gkg-Ad xanthine oxidase 0.1 mlE 78}
22 JRA A ZITH 2 B Fete F¥E ¥EE 550 nmolA FAs AT

£
T

4. A}2 Aol MEuwFalast Afeddd us 51 234
1) hydroxyl radicale] i3 M¥ B3 §F3 =34

Abek A&ol AEE 2 x 10° cells/wellZ well plateo) £ 10% FBSE & 43
+ EMEM W= 0.2 mi& 3% F 24 A3 5t CO, vjkz|olA ufjeksivl. of 7))
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DMSO®] %% A% &9 A vhg hydroxyl radicalE HAA 771 #sie] 30
mM H:0.F 7he § 2443 5 wiFdh Axe TS dotry] fsk MTT
assayZ $3%tt MTT assaye Hl%E Ao MTT &9 01 ml& 7t F 443
ol wjokdt g wix = AlAsE DMSO 05 mlg ¥Wol 4% formazand ELISA
reader® At&3f 570 nmol A F#FE FA43U (10).

2) superoxide radicald] & MX B3 g9 FH
2 x 10° cells/well2 well platedl] ¥ 3 wWlg7ialA 24 AIZF F<¢t wiFstE o). o
dd AdFol AXo] DMSOel %1 A& FE4E At 30 £ F¢ wFsinh
o] ujeksl A Ee 1.5mM xanthine 10 g¢ 3 0.25 U xanthine oxidase 10 g & 7}st
o] superoxide radicalZ A A 7)1 F 24 A7 Feb wjdr)el A wgsie, WA E
AAT T MTT assay® 339 .

6. Afedd 274 Rgol A= BH9 24

(1) ¥§

257 g FEE2ZRH ARz &4 &40 e EFE& Ld87] #s
of sl FRILEF, JddolAHolE, EEFoZ BHY F siliea AZviEIA M9}
thin layer chromatography ] LCE 339t

(2) Silica gel A¢ ARuETY Y]

Silica gel (70-230 mesh)850 g& column (7 x 80cm)ol| AZRZEFE Yo FHF
g 2579 BHF ddeldHE F ¥HE 10 g FHstd wg&ed X F
loading¥ 1t} FElution& Z22ZXEE @ WgE & @A s F4E& T7HA714A
208 SEAAG

{3) Thin layer chromatography {TLC)
Column chromatography & 3] & Ao} gl= H8& S22 XE ¢ ek
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=12 : 6 1AL preparative TLCE #3sle] &4 U= Y
gt & %l F AEFolE oFste A FHU.

|}
ulo
e
_ﬂ:
o
3

i
P

(4)\ High performance liquid chromatography
Preparative TLCE %& 92 Hichrom RPB (250 x 10 mm)Z A& 5L, &0
WEkg: & = A0:60 (viv), flow ratet 1 mi/minel¥l 2, 280 nmoj X =
sttt thEzz AHEE gallic acid® Y% HPLC FdtolA st

(5) B8 Ay

@ ot At ¢ FEA 02% U= ANE Fu FEAYNAM BAE o Ay
oz yeherg FFsiH,

@ Hed 4 F59Y ferric chloride (1%-&)& 716t8 b 48 Ueydrt
ot 7lo] hydrochloric acidg % %<& H7lQ& o =#Mo2 Y=g dHsA
.

@ 3 &Y 5% o-UEE GEAAE 2-3 4L P32, FY 2 mid o 4L
HAE 7S o HAR HAAE JedisAs a3
7veta, 2

i

@ Triterpenoids, saponins : F& %] 4z A

A ol MgAE dEwEAE BASRAD

9 tae ¥ 3

i

m 2 2 313

I g ¥ Afdda 2A A4 54

[
¥
r;.HL‘!
mln

£5F, BF, 257, N, S, £¥9, $8A, 38, WA 0% RS FE
H-g 7}A 2 DPPH Testel 9% Afatudzt 474 ML 10 pg/ml, 25 xg/ml, 50
pg/ml, 100 pg/mle) FEANA 2Eja, A duatsle] oz LR lipid radicalS &

7Ash: #FA4L 10 pg/ml, 25 pg/ml, 50 pg/ml, 100 gg/ml, 500 pg/mi, 1000 x

—139-



g/mie] FEANA 7t ZAsA ICx S A stch(Table 1), ztzhe] FZ&E o
3 A-gaiud 24 84 2/ 43 HF F58] 8 pp/mld ICx 22 7H
=gon, 25F 3580 ¥ 42 YehAdEd ICo &2 17 pg/miclAT. *
i 2E2ET 257 BlEE 24 84S RAFAG AdadnzE 442 lipid
radicalel et 27 @Ae] ZAo doir MHH 25T FEES ICx gtel 4%
60 pg/ml T 100 pg/ml2 94 FL FAS JehAck AR Azl 9l

A z252e vl4d FA4S Ued 53 %5 lipid radicald el lolM iy 1Cx
Ztol 300 pg/migA WP L 2FF F2EH Hasdd d 3 27 BHE B
ZogM Agetoiz W ohe} lipid radical 24 4% F& 3HE Ugd Aoz
ZAAAY H2 AFddREe o R w3 E WAsE EHEC ¥ HE F
z2eHg BanEan Qxn, dEde EAZE vitamin E9 vitamin C Z1g]a 712 E]
wolr ZEtul-ol= Fo| gluh o5 tREY A& Bel #RH AE HAEL
wA gz 4284 B olug guHALEE AW AL $FEF LAY
Fol AgE vt webA, wFgs 257 FE5E5L ZAFeH 2 lipid peroxide
radical 27 49 2ol L AL FE2E F Hold LAEHE Uehdezs o
FEEo 3 AfSdod 2A A #E 4

sl 22 g4 9 5 Jedda ARdn

H}

Table 1. ICso values of plant extracts for free radical
and lipid peroxide radical scavenging activity.

ICso (pg/ml)
Materials

Free radical Lipid peroxide
scavenging scavenging

557 75 790
s F 22 >1000
25T 17 100
W A&} 18 300
wes) 42 >1000
3} = 49 380
+Z3 38 670
u 10 60
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2. DPPHA o1& Afadd 27 84 53

1) DPPH radicalg] &4 &3}

257 (Alpinia katsumadaDs 737 (zingiberaceae)?) E&A dulx oAl 2
A gt FAzE FAE F2 Mg, 489 T2 A&, AT oA 28 59
oke] &L 7Alm 9o} uk okAZ dE AMgH I i AEen 1), 2FTY
QX o= g-caryophyllene, cardamomin, alpinetin 5 o] &A™ (12).

2576 W7 3% 283 4 24 o33 DPPH radical &7 842 FAst
ek (Table 2). Nga 2579 00% oletg FE2o WE ICodtel 4% 10pg/ml
Topg/mliE 433 722§ DPPH radical &4 #4& 7143 4SS ¢ & YA
2579 wgel deEoiAHolE o dig zAfHCTE 47 B4 ICo#k2 744 6
pg/ml 20 pg/mE JEHAAT. 2FF F5F Yot EHE Fi} EFARt
A BAS GEQs, = o @41 2zsEE 2dA: AA B Urhix
2ot 27 #F4do) 71F 5L 25T cddolAHolE F& 7|FEAHQ! vitamin C
(19 pg/mb BT BHT (18 pg/mht EAY vl 2AZEE RojFoen A
4 g 257 3EE0 5% AFz5dZ 24 392 ¢ 5 A0 DPPH radical

Ao Fild 25T F&F0) AFAdRE LA E @A) BASAHS]
AA g ZA gdAvitamin CF 4 FadstAll BHTRO & 24 4%
e o g Agdze A8 E IR w38 PAgs A2 Ad # HEd
Mg 25T 3£ 50 ARAUELA A2 a7 degste Az

o

2) Lipid Peroxide radical o dl§ A &4

A DAl 2R X% lipid peroxide radical® AA%+ E#AE WNEH =¥
T &% ada 7 289 distd 2ASGAT (Table 2). &3 =509 90%
WEhe &89 ICy #el 22 60 pg/ml¥t 260 pg/miE lipid radical 271845
2] F} oldetAdHele FolM ICx 32 &2 50 pg/ml 7 59 pg/mi= v
2 2asgv A Jdebdh Vitamin CW BHTE 34bs EZ R lipid peroxide
radical® A7A8E FEHo] Hoju vld& FikoiA wwskso). Vitamin C lipid
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radical = Aol d ICs FHE 120 xg/mlelxt, BHTE 80 pg/mlZ o "HolAHeIE
%2 vitamin C, BHTRUE Z3AF 24 #4& HAFAG AEve &4 &4

Ao o8] AHO lipid radicalZel €lste] QaHog wgo] Mo} Axof
o Ak 242 kA eAgch webA] H2 A el lol &4 dixFe
AAWR ol A Anase] At Ao FAHA 8 7FHT UG wE
A, o5 AF{ERH WP 2579 ool EZ L A2 FiNnFH fEd
lipid peroxide radical®< EFH o2 AARE T /1A o], AETe £4&
BEste s EN g 257 289 aRE AP 5 s Aoz AY
ghet.

3) Hydroxyl radical < o 44 &4

29 AE9 Fe(ll)E H0:E& YA A hydroxyl radicals B4 A7 o|gA A
A% hydroxyl radical® W$ &S 712 ez A AN EREF FAYAHLE
e glvl. 1% 22 hydroxyl radical® AfEolz F iR ZARHE Q¥ &E45 7HA
2% radical?] sz MF :3tE op7|AslE FHUUoz d2A U413, ofH@
hydroxyl radical® AA3t a#4E W%, 257 0% vgE 2253 Z £3589
detod ARt (Table 2). NP} 257 FEE9 ICo ol 247 50 pg/mlh
260 pg/mliz He A7 AL GElRG 2EEd did &7 oo 4 dis
Nkl 2% 35 7t7el 23 F odelAHelE Fo 4A a3t M A
el oh ddotAEiolE =2 ICx &2 25 pg/miz 150 g g/ml= hydroxyl radical
g AABE o7t Holds ¢ ¢ UMY 71F EHQ vitamin C (180 gg/ml) H
i 2o 274 988 HAFU A, gallic acid (23 pgg/ml) ¢ #lxdAVG & AA
g4 Jehiich AE 2 A9 &4 didd] g &4e 5% hydroxyl
radicalo] it 27 BAeol ol g2 #elsdddt. Hydroxyl radical® F4-=3toj o
Ne gsfe] 2 ubd AA el ol & AAE A7t EAEA FHoEA FHR
w5h2 Aety] st AAZF B4 A AAFY st o]g9 LA 3
ofX HAZ=ZHE g phenold T2 gallic acids} vitamin C2] E3#7} 4 A
o=, o] ¥ ANt LAsE Aol fHold ¥, 2FF FEFEL hydroxyl
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radical& AA}H o2 AAse A2 Aol 7| H).

4) Superoxide radicalel W3 2A %A

Xanthine ¥ =xanthine oxidase system& ©]-83%F superoxide radical ¢ AL
NBT=2}E, superoxide radicaldl| 93t #9A] FEHME ZHes Alekg Abgsld
superoxide radical®] &A #AE SA8A} (Table 2). W&z 2572 90% wgh
& FEEN A $ superoxide radical 4271 &4 &4 A ICx atol #2F 50 ¢ g/ml
I 25 pg/mliZA  superoxide radical 274 Aol £4% T2 Ve 7 B
gEd e 27 B4 FANHNE U radical £2A ZFE E2HFAA 9 nlasR
superoxide radical £ ZAHE dHolAE|olE ZolA 714 A el uide)

g SoMe A &4 AL BAFH Fiu) cdiholMHolE Fo E 4A
BALE 15 pg/mlst 10 xpg/ml9] ICx & Jebdidch 71F 2329 vitamin C 9}
gallic acid® &7 #4& vasArt. 2F7E gallic acid (9 gg/mhet ¥i%d &4
S R, vitamin C (35 pg/mDETHE 3u) ojate] £ 27 &AL Jeludul

Superoxide radical& M EWo] BE¥ 3 AuaZe Xz FAsut-2S JAAA 4

£ ol ¥ ohdd A8 @A F 58, collagen® EHY + 9

e

¥ radicalz o|& 2Ashe gAe ATE A wshel WA f48A Aew

Table 2. Free radical scavenging activities of solvent fractions
from A. katsumadai(Areca catechu).

ICso (st g/ml)
Solvent

Fractions DPPH Lipid Hydroxyl Superoxide
peroxide radical radical

90%Methanol  75(10) 260(60) 260(50) 25(50)

Hexane >100 0 >100 >100
Chloroform >100 0 >100 >100
Ethyl acetate 20(6) 59(50) 150(25) 10(15)
Water 32(8) 300(50) ™0 >100
Prep. TLC 8 25 24 7
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3. AHE Afot Axujgo] o B3 a3 F3

1) A3 MGol ME A hydroxyl radicalol A g H¥ RS 53 3

Axel 7t& 2 &44 FE hydroxyl radical &0 Wizt N 25+ FE£E9
Mfrol AEe BE EHE dolry] fdte Alg Aol AXd] itz 5
hydroxyl radical® S5=8tQa, W#H7 257 F2E8S 747 025 pg/mlZ A so
FRAvk A A fol MEM Y W 2FT FEES AR BT E%E A 08%
9} 87962 el (Fig. 1). Fig. 294 e A Aol Aol hydroxyl radical&
A F oold g N, 2FT FEE HE WE G3E AXe e Ygs
A #FEstae. Fig. 29 Ay AA4AA AL Aol AlEeli, BE hydroxyl radical
of osle) £4E AEe FUE HAFH drle g, 257 FEEE 44 AY
o] FL we] BE Z¥s Cof DREAl A3 AL dfob AEe e A X9
HHE RHolFglrh olg L ARENE Y, 2F FEFEE hydroxyl radical®
e Ax BE ZHs Holdg o £ AU ol WY, 2FF FEEC in
vitrool 412 hydroxyl radical® A7 &hs &80l §438 BRAF UK, in vivodlA
1= hydroxyl radicalZR-89] AT B3E A7l Holwgch 7ol &2 4&A B
AEang RyHYA AE 5402 BA Hol ok whaba], AR oA A
¥ hydroxyl radical® 2AE $18td 257 FEEE 025 wg/ml FEE Az
W M A gle] hydroxyl radical2 AR L2 £A & 4 Q& Helth

1004 p

-
w;
AL

Fig. 1. Protection effect of
A. katumadai and
Areca catechu against
hydroxyl radical on the
human fibroblast,using
MTT assay. The
concentration of both
tested extracts were
0.25 pg/ml.

Cali viability, %
g

54

Conl. H,0, H,0,* A. kat. H,0,* A. cat.
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I'ig. 2. Protection effect of A. katumadai against hydroxyl radical (HR) on
the human fibroblast., A:control; B: HR only; C: A. katsumada:i +
iRk ,D: Areca catechu + HR. The concentration of both tested
extracts were 0.25 pg/ml.

2) AF2F A fo} AIXE 8} <ol A superoxide radicale] Hs B3 &3 FHF

Albgd A F-of *ﬂ stoll xanthined xanthine oxidase® ©]&&l9d superoxide radical
& WHAAEL, Q7)o WY, 25T FEEE 025 pg/ml AEYSRE Wel AE B
& & BEstdr) superoxide radicatel WF AFE RE EAi- Rt disho
097%9 W& FE MoFut (Fig. 3). AE9 Hel® WAslo oste] daad=o
Fig. 40l A Az A4A AL A 4ol MEE B3 B superoxide radicaldl 2

sl 48 jle AEe HuE Jdedix g € ¢ DE 25, MHSEES
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superoxide radical® &7 HAzlste] FRAE W] A KGox Ay AFE vl

39S W superoxide radicalZRE el BT A37 HeldE& Al £ AUUTh
Superoxide radical® A Z#ars HEE {8 radicalZA A X9 gle B ¥
At o 7 RE £aE BFHsle] o] Whgo] dAoR JPHLE FouH ENd
AEute] ke tAet v Re] slel GG Fi, AFxH dHAES FEls
gRe] wels AFAZIows IR wyHAIE B4 Ak Fo dyolt) uiity
P FEES 5 e8E M
SroEl Mo Ao gRE MqEE BEdle A¥rF Hold B ohug} MxEe F
A oaRE Az ool MR wskE wAs Ared#E 2 EEs e 24
Ao aFE Vdgth

:"_".

3§ radical?l superoxide radical i4-€

100

754

50 4

g

Cell viability, %

.

%//

Conl. [Ts) SO+A. kat. SO+A. cat

Fig. 3. Protection effect of A. katumadai and A. catechu against
superoxide radical on the human fibroblast, using M'TT
assay. The concentration of both tested extracts were
0.25 pg/ml. SO means superoxide radical.
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Fig. 4. Protection effect of A, katumadai against superoxide radical {(SR)
on the human fibroblast.,, A: control; B: SR only; C: A. katsumadai
+ SR, D: Areca catechu + SR. The concentration of both test
extracts were 0.25 pg/ml.

5. 2% 7FEYE AfS07 27 BAe) g B B W ¥4,

2EPREE Afuzd 27 4o i BAL ¥y &y sk 2%TE
9006 MTHEolA 7Y B FEHE by A, FERIEG, ofHolAHelE, #Fo2
pastgch 28y zgol dete] ARadn 27 AEE SH4F AL Adepad

olE Zold 1 me Ayl AL BY: o EIAEE AL

L5

A

=
ny
o]
<
=
=
o

1
o

chromatography & S8 &}, 84 A &%% 98 FR2EH: Wk 58 7]
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A 2L dAHReR F7F AR o1F A 44" E4E& 7FA 3 preparative TLC
(Prep. TLC)E #3bgrl. Prep. TLCE & #& AHAd F22 #Hu4d 239
gallic acid®} HPLCE Hdst =zeA 33t =712 HPLC columnl =&
Hichrom RPB (250 x 10 mm)& AlR-@on eluents WES: £ = 400 60 (viv)ol A
Fastdh HPLCY A 25725 2 HAd 828 gallic acidd $9%
retention times HOJFRIrk (Fig. 5). 2F 7248 E¥ =ZA Wl o] 744
A 9rg s st 25% FeClyer 7S W 257258 249 42 4w
Hol W4 BASI o] o] uigd A xS Jeldozy HxAgd 2ade &
Q13 4 Qlodvh witA, 2FFR2EE B8 AAdE 4L gallic acid? wARE FHE
g Bt 18 freAd Rejtx FEHAV 2R REFE OEE B oig
A5z A Zape) F4A A AT E &

Ay TAES UREe A%e wel EAlsh: 4RoEA shi EE & o4
ol

oF 2, % BE S d3Y FE FE § oY A Ay 34E Y 2dE 9
A drk (14), ol9k 22 simAd EA Fof 9l gallic acide A 89 %ol -5
it A ¢l carotinoidsVt flavonoids® 7 &4tsl 28-2 & EAZ F2& 2f2k
Zh g s maw s gl (15, 16). wEbd, 25T 23d 238 49
W oAM e #HizA B2 pallic acid®t HPLCA A FU3 retention timed X
¥ o5 gallic acid?t AFE PR E R #HEAY BEOY e A 4 39
F 8 g den 257 dFE E & g g Bek dasiely 42

h‘

v. 43 2
1. DPPH radical &7 ¢olA Wgty 25739 o ElolAgoleE %9 ICw e 4

b 6 pg/mlF 20 pg/mlE 71FE A vitamin C (19 me/ml), BHT (18 pg/mi)e} H]4:
G 713 A8 W Q.
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2. Wighs}h 25-ro] ddotAHE Fol o§ lipid radical AA 849 ICo #2 &

2t 50 g
T2 &7 848 Yl

3. Hydroxyl radical 24 & 3+
e 25 pg/mi# 150 wg/mlE )&

6}]

gallic acid
e e
A. katsumadai
Lo L -
= 2

Fig. 5. HPLC chromatogram of
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