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T e s A4S e dF 252 2 ol drshe s Al Ui Ao s, g A A FE FE8)
of SANLE AA st Abst S-S 2te AT 2 Ve ARl w3k Aot
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AR A A g vh2 Zo AR akst gh Z(superoxide radical, Oy - ), G4F3}F g 2
(hydroxyl radical, OH - ), #2F8}4=2:(hydrogen peroxide, H,0,), T4 A 2+ (singlet oxygen, 102)9} 2ol ml$ F2

Aol o] 2717}A] T}t (Wettasinghe M, Shahidi F. Scavenging of reactiveoxigen species and DPPH free
radicals by extracts of borage and evening primrose meals. Food Chem. 70: 17-26 (2000)). ¢] &2 A Al x4
A AR S Aoy, Alzet Fal, duld ), A& 2ksh, DNA WA 55 st Alze] 7] sdolE frdstal &
SH RS HET, S W o HAS Y AR, FNAE, A, ok, APE g A T 24 AW S 4o+ A
o2 d# A ArHSawyer DT, Valentine JS. How super is superoxide ACC. Chem. Res. 14: 393 (1981); Fridorich,
I. Biological effects of the superoxide radical. Arch. Biophys. 247: 1-11 (1986); Ames BN. Dietary carcinogens
and anticarcinogens. Oxygen radical and degenerative diseases. Science. 221: 1256-1264 (1983)). &3] A A =]
T4 AR EXAAE T At A E = Bkt A E ] F42 AA 75 At st AN S fEshe Al
© 2 de#]x 9 Chance B, Sies H, Boveris A. Hydroperoxide metabolism in mammalian organs. Physiol. Rev. 59:
527-605 (1979)). LejB& &g Ab4E Wolahs kst 4] ol H g AW o] A5 7heA Wil FEWaL 9lon, 1
T AAZolA F=3 A dAkstA o gtk A7) kel

HAE FolAM = A F= v EFY (vitamin), 7F2E] =] = (carotenoids), =2t H =] = (flavonoids) ¢} 2 Hl&=A 35
EEo] v SAek], ks, e A, B 5 o A e S 2l e Ao R g dewAd sES
A Aol gl s e 23 AR Y] S EA, BhA Frol] whet FEAL B, SR ol E 5o g 4=
v = dal HZellE vge A ES Yo R kst @3 75 AR EA 0 &8 tig A5t Rla e 9l H
=54 = s dakstE S O FRAQ 5T A o] 20, o]l 52 55 LYol EA, FAARA, &
2AARA, AFE A 3414 (chain breaking antioxidants) 502X o] &) 7|¢lstE Aoz ad#A Q). 1
SdtE ol HmA e ol A om A= 7P 2 159 stuEA, )FEA] o} (anthocyanins), 2+
(chalcones), o}-$-#(aurones), Z&H-(flavones), =2t &= (flavonols) ¥ o] 59| F=A4] 5 o2 Yz 4= o} A A7HA|
H=A s 2 SR ol =] F 2o wE kst A o] gy o] gk 4% BarE i th(Kandaswami C,
Middleton EJ. Free radical scavenging and antioxidant activity of plant flavonoids. In Free radicals in diagnostic
medicine. Plenum Press, Armstrong D, de. New York and London. pp. 351-376 (1994)).

o,

S A 7 Wol AFg-alar 9= A sk A9l BHA 2 BHTE 21 &3 $-5=3H% 3k o] Al 7} wkebAd o] F-4 A
% 31 91 2™ (Branen AS. Toxicology and biochemistry of butylated hydroxtanisole and butylated hydrlxytoluene.
JAOCS. 52: 59-63 (1975)), E5¥ & (tocophero) 79} &2 A rtsiAl = a7 W2 EA4 -] 2l

g5 B F FAANE FE o] &35S ul, dAgasA 2 PSR dE] 4Rl olrm 2 H A
(ascorbic acid)¥} H-€ 3| =& Ao} <4 (BHA butylated hydroxyanisole) ¥ 8] udlo] H5 o] Abe] 3lals) &4 w28

23 9ee AP Batol HAsa, B wge sl BT

o] o] £aix shi 7% 4 3
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N F=(Zizyphus Jujuba var. inermis Rehder)+= Z U 3H(Ramnaceae)?] Zizyphus$:9 94, &k dujz2A, &
A oF 409959 FF 3 40091 F 9] WFo] A= ASZE dHA Ut Eﬁi% o H-8 AF7A ﬂ Eﬂﬂ' a1, ol Al 7 ]
T A, A7 BX A, AGA, A, 99 FHIASE AR AT T 467FA oF2 a9t 9lo], v A g

s 2d My =& Bd Wt FF S 5 Eo 1 5ol 5 % ZHA AL QAT ek oby 2 B S A 5heke) 70“2},
@ A=), F e Zgo] glom I Nrell v byt 42 AR o, 29, 7|89 R A ool Asaart gl

Ao 7 434 9t (Rhee YK, Kim DH, Han MJ. Inhibitory effect of Zizyphi fructus on B-glucuronidase and
tryptophanase of human interestinal bacteria. Korean J. Food Sci. Technol. 30: 199-205 (1998); Na HS, Kim KS,
Lee MY. Effect of jujube methanol extract on the hepatoxicity in CC14—treated rats. J. Korean Soc. Food Sci. Nutr.

25: 839-845 (1996); Lee YG, Cho SY. Effect of jujube methanol extract on benzo(a)pyrene induced
hepatotoxicity. J. Korean Soc. Food Nutr. 24: 127-132 (1995)).

gk 5= G ol ~F 2 H A (ascorbic acid) o] thF E-f-E o Qlth 53] tjF9] Ao AR o= 7F ~HE
(sterols), &7}= 0] ‘:(alkaloids), A} ¥ (saponins), Bl EFY (vitamins), 712, oFv] =2k (amino acid)&F 5 °] g5
o] gJom Fxlo] AR o 7= F7 29 oleic acid), B &3 4Hinoleic acid) @] &3 3} X WAL o &2 o] Fo] 2 X k{2
A} (saponin), o & (eblm), 2= (lacton) 50|, Yo A FE o 2= Zg R 0| =(flavonoids), &7xo] = (alkaloids),
B e} C(vitamin C), € (rutin) = o], 7FXF3 o] & &7} 2 o] =(alkaloids) 7}, ¥e] o= AFE U (saponin) 5] &85 o
Athar B E o] 1t (Yook CS. Screening test on the components of the genus Zizyphus in Korea (in Korean).
Kor. J. Pharmacog. 3: 27-29 (1972); Lee SK. Studies on the constituents of the leaves of Zizyphus jujuba Mill.
Ph. d. 7hesis, Pusan National University, Seoul, Korea (1989); Park MK, Park JH, Shin YG, Cho KH, Han BH,
Park MH. Analysis of alkaloids in the seeds of Zizyphus jujuba by high performance liquid chromatography(in
Korean). Arch. Pharm. Res. 14: 99-102 (1991)).

B oygol M) fhF FEES FUF, 50T B AYF H52 o g3l ol A £ g, A RE FF
02 R E FEES Qi Aloln) ol AT R AiFel A% 3 gel 60-50%al ] Hstel, FrfFo) i
20~36% B FFol shar, MERUIC Fol MIERIT} of e B YR AEY FF B7) WA Ao Yzt

M

A7) HFE ol8dd FE e &7 e tiF A5 NS BF AT 5 lon, Y] FEwe] HE FHRe o
71 Ee e ool A2 v FHF B st

100% ™lehe Bi= ol eha Fol A AEd 453 5895 AFEst
A2 A 244 3HE <k 33] F+& qhrt
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S P U e 3] AEE oY) 2% Axske] BU FHZ ALST F otk 47 A% E e B4H PES BT ALS
g 4 glom, g sl BAAE PH e e dT

ool A o)sh 2o UF FERE V1A AFol At 49, A S A G AR 24 ol
vste] U % 2582 o 0.015%% ol golth. tlF 22| 4% 1 Fko] NFow A LE T4 theh)
A gom@ o Ak 4 Ak A 2 onlsk gt & Aotk

e ) SEH OF FEES BAA A E0 Grhetel BAHOE Sei Yol okl 4F NES AT 5
oo, EF AW AFO R APshd 5 ek B WY hF FEEe ALEAYAG 2ot HFOE G 4
& Aleltt

gl ahle] AAdwiow dyEE AL ohh
<AA A 1>
{13 100g% A%0] A1 o) A2 A4 BAT T, A8 806 g ALlA 24414 38 Wik S,

¢ 74 (Whatman No.3 England) & AH&-8to] o} 3}s}a1, & 415135 % 7] (BUCHI Rotavapor R-205 Switzerland) % 719
EZ3to] I 47 °Bx D A 28.8 °BxY] A7) AE A9t}

ZY A EAEL 3 4 U 270 ©]/9] phenolic hydroxyI(OH)ﬂ 2 717 WEEE 1R SS /e 7|, A2 A9
S zk-E Fojata Abst-gkdnkgol A 7] d 2 2HEsh, EetE o] =) vhdo] FAE0 E T?‘] of ¥, a1t o

A, doflo] =, aAts} gk T o] ke Ay A S 7Rt (Yoshizawa S, Horiuchi T, Yoshida T, Okuda T. Antitumor
promoting activity of (-)—epigallocatechin gallate, the main constitutent of tannin in green tea. Phytotner. Res. 1:
44-47 (1987)).

Z Z99 & -2 Folin-Denis® (Folin O, Denis W. On phosphotungastic-phosoho-mdybdic compounds as color
reagents. J. Biol. Chem. 12: 239-249 (1912))& £&3lo] =43t =, 2 wgh2 —Zr%% AR Ings 575 1ol
Zro]aL 108 514 gk |4 ol 2u) 54 g Folin Al oF 2mE H7bebar, & £3e § 383 BA5ke] 10% Na,CO, 2mlE
Y i IAIZF §E3-A1X1 5= UV/Visible spectrophotometer(UVIKON 922, Kontron, Italy) & AFH&-3te] 700nmell 4] &3 %=
& SAsto A FFEFH 0B RY TS ekl o] w Bl Ak (tannic acid)S ©] 8% EFAS BHAALY] HFF
%7b 5, 25, 50 pg/mb7t H =5 5te] Adv)ep e W o2 700nmol A S EE S F e 99 54 4
= 5H7] 1 13 Eok

<A 2> F FhH wolE T

Z Z9 R - o]= 332 Nieva Moreno 5(Nivea MM, Sampietro AR, Vattuone MA. Comparison of the free radical-

scavenging activity of propolis from several regions of Argentina. J. Ethnopharmacol. 71: 109-114 (2000))2] W

o 93] ZA3AT. 2 A8 FEE 0.1m02} 80% ethanol 0.9mE &33F E3HE 0.5mlol] 10% aluminium nitrate®} 1 M

Potassium acetate 0.1m¢ 28] 32 80% ethanol 4.3m= 7}3Fo] A 20 40% X3t 5 415nmol A SFF == A5

7t 255 SIS EFEAE AE3 Al 2 A9 (quercetin) H 3T} ] wdle] F ZEbH o= o] S 3T

71] EAREE o] &3 A2 AZAYE Y HL5 %7t 5, 25, 50 pg/ml7t ¥ =5 sto] 99 22 M o' 415nmell A &
EE SAstA sttt & EetE o= ¥ 54 A= shy] 3 139 2

2

ol
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[¥ 1]
e = EZC2|H = (ug/mg)* E Z2EL 0= (ug/mg)*
U= 98.83+ 4.70 35.56+ 6.42
M 138.99+ 7.39 131.48+ 4.31
* Each value is mean®S.D.(n>3).
5 &= 32 98.83 neg/mg, A FE=E-S 138.99 pg/mg S &

Z ZPH ol S Y F 33 A FEZ o] 712} 35.56pug/mg Z 131.48 pg/mg o2 i FH oA ZEH wol=
= FA Y FEvled EAS U] SgEolE ARdS & 5 ASdh

)
<
k)
T
=

SUak 23F Fo F EYE S Avnd S, &= 9 2o] 217} 12.34, 5.10, 8.05% 5 i3t Aol A E Z
o= ghes Eoi(Klm HJ, Jun BS, Kim SK, Cha JY, Cho YS. Polyphenolic compound content and antioxidative
activities by extracts from seed, sprout and flower of safflower (Carthamus tinctorius L.). J. Korean Soc. Food
Sci. Nutr. 29: 1127-1132 (2000)) th=2} F-AFgE 4 go] At}

AN A5 EelHE §Fol A 1.47g, 7] 1.86g, @1l 3.4~4.9g0 = Hufjol] v]uw 2] B o] ZYA=S IS
ZoZ 1/}F/]r‘/]r(Lee YC, Hwang KH, Han DH, Kim SD. Compositions of opuntia ficus—india. Korean J. Food Sci.
Technol. 29: 847-853 (1997)) 9] & 2 # FE& 3= vhE 4FS B

293 AR A aArelsh 8949 Aol & Felols e 247 120,69, 130.22 ug/ngol 93, Eehu ol = geke
Z+7F 16.75, 13.3 pg/mge. 2 B 115 Y tH(1ee SO, Lee HJ, Yu MH, Im HG, Lee IS. Total polyphenol contents and
antioxidant activities of methanol extracts from vegetables produced in Ullung Island. Korean J. Food Sci.
Technol. 37: 233-240 (2005)).

SE e ARahA Ml B el 3

o O I~
=SS g AU

il

i)

BRI

il

DRSS

u

of Avbsh WAL ), ) Fg L ) FH FEEL s
HLol= §

et glom, 53] hFH <) He) Fegol vl

X
e

—

™

<& d 3> a—a-Diphenyl-B-picrylhydrazvl(DPPH) radical &7 34

DPPHE ®-& A8 ¥ = vy k43 free radical 241 Al 2= H| U (cystein), & E]-2(glutathione) ¥} &2 g -3+
o}n] =2k} ascorbic acid, BHA 5ol 98] g% o] gy m g thoksh zj?iizHETEi FAst EALS HAs =Y wo
o] &5 AT} A FHo]Z A Yol A X d T g d T3 Adtele] w3lE do)v] AL HmAd SstEe] 4

o Afeir e QAT AL FANTE SHol Za A el A A et ztel] o) @ e olAlels Hrw o] 8
< AW (An BJ, Lee JT, Lee SA, Kwak JH, Park JM, Lee JY, Son JH. Antioxidant effects and application as natural
ingredients of korean sanguisorbae officinalis L. J. Korean Soc. Appl. Biol. Chem. 47: 244-250 (2004)).

—

DPPH radicalol] ti3+ 2+ AJ5.¢] S48 S =437 98 99% w & %oﬂ 2 A B o] g 343 314 800 2t
W EFEo 521 0.15 mM DPPH €< 200l E 7}8Fe] A0 308 WA ¢ & 517 nmoll A SHEE SASIY. 4 A&
FEEY FEguZd 2AGd S ARE HUbeHA g2 dE2 T FHEE 122 A7 = Bad A5 FEQ]
RCy w22 eI ST, o] E/dn| g 9135ke] BHAS ascorbic acid® AHESFl oM Al&s o] 1/100] ¥ =5 7t
sto] Z& o ® kst a g SASITh 1 A¥= 817] i 29 2t

S5 (ug/me) AHEE (%) ACso

1
HI
O
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10 31.79+ 3.36
= 50 79.58+ 8.02 27.49+ 7.5
o= 100 92.14+ 4.99
M 10 26.64+ 5.02
M 50 79.32+ 5.24 27.54+ 5.5
100 95.80+ 6.1
1 25.45+ 8.21
BHA 5 94.94+ 6.03 3.11£ 1.15
10 96.34+ 0.29
1 14.27+ 1.26
OtADEB A 5 95.16+ 3.83 2.09+ 1.08
10 96.52+ 1.3
* Each value is mean+S.D.(n>3).
3 75 2 =4 F=E3 BHA, ascorbic acid9] DPPH A7 S srEE S8k v 23, 100 pg/ml o] 5
Zo A thE HE-0] 92%, EH—Zr’V\] 7} 95% 2] /\7% oS B3, BHA$} ascorbic acid(10 pg/ml)oll A 96% 4 =2] 3+4ksl s
S HA g F FEENAE 7 ATl o= & ‘F AN 2t A5 R o F=H FEE9] RCy, #h2 oF

27.5 pg/m o=, =2t oF AT T LU Al RCy #hol 27.2 pg/m o2 FARRE 275 S 7H S BQlsi o
Lee 5 (Lee SE, Seong NS, Bang JK, Park CG, Sung JS, Song J. Antioxidatives activities of Korean medicinal

plants. Korean J. Medicinal Crop Sci. 11: 127-134 (2003))°ll &5}, =24y o, 23 o] A4 9 vl E4}
T2, @ Eu drfe] RCy, #kol 2H7F 39.4, 46, 44.4, 29.6, 27.2 ug/m/dol iz, Jung S (Jung GT, Ju IO, Ch01 JS, Hong

JS. The antioxidative, antimicrobial and nitrite scavenging effects of Schizandra chinensis RUPRECHT (Omija)
seed. Korean J. Food Sci. Technol. 32: 928-935 (2000)) WA} F2to] Wlgh2 5= 2] RCy, #h< 33.2 ng/ml =,

Li & (Li XF, Li Y, Nam KW, Kim DS, Chio HD, Son, BW. Screening of radical scavenging activity from the marine-
derived fungus. Korean J. Pharmacogn. 33: 219-223 (2002))& 3l vt 72| 2tz 27 5& 5743k RCy, 4=

29 200 pg/m % B3tk wetbd g3 48 L g FH FEEL ol AR HTE Uk WXk g 58 A8
S 7 RS L 5 )

<A§ 4 4> ABTS radical AAH&A

M ABTS o] Fol 2 epr|zhe] F4=7t @adshalel ol A== sl 7123ke] 7t ABTS epv) 2t A
& X FE49 Trolox9 #3 vludte] el 4= o™ in vivo ol A9 &atslts S48 olUel in vitro ol A = 34k
35S =A%) Y3 P ow de o] &5 ¢th(Rice-Evans CA, Miller NJ. Total antioxidant status in plasma and
body fluids. Methods Enzymol. 234: 279-293 (1994); Miller NJ, Rice-Evans C, Davies MJ, Gopinathan V, Milner
A. A novel method for measuring antioxidant capacity and its application to monitoring the antioxidant status in
premature neonates. Clin. Sci. 84: 407-412 (1993); Rice-Evans CA, Miller NJ, Paganga G. Structure—-antioxidant

activity relationships of flavonoids and phenolic acids. Free radical Biol. Med. 20: 933-956 (1996)).

ABTS$} potassium persulfate S ¢F4 ol X8l ABTS+ o] A EH FEE9] ghal3ldd o] ABTS+ "o 275
o radical 59 Ml HF Aol G = o] & FHE o= YER o] FFE9 ABTS+ "9 2AGAd S SAHTS &+
ATF.

ABTS radical o] &3+ 34138 S48 ABTS+ ° cation decolourisation assay® ™ (Re R, Pellegrini N,

Proteggente A, Pannala A, Yang M, Rice-Evans C. Antioxidant activity applying an improved ABTS radical cation
decolorization assay. Free Radical Biol. Med. 26: 1231-1237 (1999))°l o|&}o] A3} T} 7 mM 2,2 -azino—bis
(3-ethylbenzthiazoline-6—-sulfonic acid) (ABTS, Sigma Chemical Co., USA)¢} 2.45 mM potassium persulfate S
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TR Z9ksle] 229l Ao A 2447 ot WAER] ABTS+ " & FAAIZ F 732 nmoll A &3 = gkel 0.70(x
0.02)¢] H Al phosphate buffer saline (PBS, pH 7.4)% 3435}tk A% &9 990 wiol sample 10 S 7}sto] A
=)

| 18 Boh A% ¥ FYES Sk 1 A3k 8] E 33 2ok,

of\

off

[¥ 3]
72 =5 (1g/me) A1 (%)
ES=A(trolox) 5 63.24+ 0.94
as 10 20.55+ 1.23
= 100 99.11+ 0.60
W 10 24.15+ 3.57
100 98.58+ 0.58
i 19.04+ 3.10
Pl 10 99.38+ 0.8
hamzou i 25.57+ 0.27
T 10 99.86+ 0.17

* Each value is meant S.D.(n=3).

)& B5 2 3R FEE9 ABTS+ - 2AGA S EZ2 ~(Trolox), BHA, ascorbic acide} ¥l al =48 4 3,
ABTS+ ~ 2AEAHNA RE=EZE AR HE TroloxE 15mol A 63% A =9 2784 5S B Robtrea =(Robtrea
RE, Nicoletta P, Anna P, Ananth P, Min Y, Rice-Evans C. Antioxidant activity applying an improved ABTS radical
cation decolorization assay. Free Radical Biology & Medicine. 26: 1231-1237 (1999))¢] A3} A9 A X8} 1L,
FZEL 100 pg/mboll A 98~99% A X o] ABTS+ "9 5& £2AEAS 19 o1 BHAS ascorbic acid® 10 pg/mé ol A
99% ©]’de] 5 AAGA TS BTt ol& U5 I 2 U FH FEE0] 100 pg/me] FE A ¢F 92~95%°] DPPH
- 2AZA S YER A3 FAHSE 2 3belw, BHAS} ascorbic acidol A & 2 7 &o] At}

<A & d 5> A}A3LS A (Hydrogen peroxide) AA A

Hydrogen peroxide radical®l] t 3t 27 &4 2 Mlller 5 (Mmlller HE. Detection of hydrogen peroxide produced
by microorganism on ABTS-peroxidase medium. Zentralbl Bakteriol. Mikrobio. Hyg. 259: 151-158 (1985))¢] #
ol w2}k 96 well micro plate®ll PBS 100, £ 531 A& 20 w5 ¥ 1 mM H,0,& 7tako] 587 WA & b5

1.25 mM ABTS 30 02} PBSol| =<1 1/mbug peroxidase 30 S A7Fslo] 37 CANA 1057 9H-2A1 71 3 405 nmol] A
THALE =AY 1 Ay d) & 49 Eo

[¥ 4]
= sE(ug/me) AHEH (%)
10 10.88+ 1.62

U=

T 100 60.12+ 5.02
M 10 14.61+ 3.35
100 72.15+ 4.44
1 7.76+ 1.53
BHA 10 43.68+ 9.79
OlAT2 LA 1 20.63+ 1.92
10 65.45+ 5.75
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* Each value is meant S.D.(n>3).
HArks=2 (Hydrogen peroxide) 2A &S 43¢ 237}, 22 F XA DPPH radicale]y} ABTS radical 2 &4 5
o oA B AAG TS B o, 100 pg/mbe] oA thF 35 FEEE °oF 60%, HFA FEES °F 72%9] &A
gheFo] 7] w ¢l A o2 A7t} Flavonoid 3F
9] kst 2 B ring®] hydroxylation®] 91X] ¢} 7ol @& G W= o8 defx] glom, 53] 37,4~
dihydroxyl group< 714 ] 34k3le o] & Aoz &delx 99 (Ohigashi H, Osawa T, Terao J, Watanabe S,
Yoshikawa T. Food factors for cancer prevention. Springer, Tokyo. pp. 613-616 (1997)), ti5# o v}&F /-2
flavonoid 3}8=¢] 724 <1 zto] W&ol tf5F #5l H]3] 53] hydrogen peroxide &7 &/l v & F&FES WA= A
o 72 AFg "} Park 5 (Park SW, Chung SK, Park JC. Active oxygen scavenging activity of Luteolin-7-O—-B-D-
Glucoside Isolated from Humulus japonicus. J. Korean Soc. Food Sci. Nutr. 29: 106-110 (2000))-& &4+ ol A
E 23 luteolin-7-o0-B-D-glucose”7} 50 pg/mle] 5= A 62.4%, 100 pg/mle] F =4 93.9%2] hydrogen peroxide
AAGAALE Vel IT T R, ol FERA 02 3 4'-dihydroxyl group®l] €3 radical scavenging 28, benzene
ring®] 3 &}l o3 stability 57F Tl o& &/do] ZatAl YEh = AR Hialskgith
BHA % ascorbic acid 1 pg/m®] &% 9|4 = hydrogen peroxide®l] o3+ &S VJeR A #3513, ascorbic acid 10
pg/mle] FZO A oF 65%2] AAEAES Kol YFH FEE dUdEZ - AA 7} DA BHAY ascorbic acid9)
2AZGA R R o] 93 hydrogen peroxide 2AZA4 S 714 = QS AYS & 5 ok

o
o o
M oL

<AHd 6> A E=dA(Linoleic acid)ol th3l A3l §3

A F O RA O A Ho|uf AA Y A AL AbstE o] A Fo] FHolut AR FAAR FFE F 7 AT A= LA 9
=, A% Foll EAshE XA 7] Fo] Abaeke] vh-goll ok AbstA Abs) 2 A Foluv mj A Eol A sk 29t
ol A (lipase) 7} Z sl 7t af vk o9& A Wwa=E 4 9o m(Lee SE, Seong NS, Bang JK, Park CG, Sung JS,
Song J. Antioxidatives activities of Korean medicinal plants. Korean J. Medicinal Crop Sci. 11: 127-134 (2003)),
Ao EA B A A ehr) gl ofs) Ao 2R SR HEg o 2 ek 7] A LSl W Aol Fe f
2] 2he) 2ol GART. Aol 2ksol] )3 A8 H hydroperoxide7} Sl 2 o] e Wo] F&5o] o) Faw o} wHEol
A+ alkoxy radicals (RO + ), peroxyl radicals (ROO - ), hydroxyl radical (OH * ) ¥ malondialdehydet} 4-
hydroxynonenal & 7Hg 4 02 @il d 3} DNAS] &4-5 o7 ¥k ofy g} wmshe} oF WA o] F 8 1Ao] 7] = sttt
(Farag RS, Badei A, Hewedi FM, Baroty GS. Antioxidant activity of some spice essential oils on linoleic and
oxidation in aqueous media. JAOCS. 66: 792-799 (1989)).

2| A 2 7)ol WA E = 2SR ferrous chloride(Fe?t)E ferric chloride(Fe™) & AFalA]# A 2L = A 5],
A A4kel7t A4 2 5 malonaldehyde 9t 22 A &A1) &4 815HEo] A = o] A2 TBASF A3jtalo] 449 s}
eSS FAsHA A

m

2] &= @ AF(Linoleic acid)®] I}2k3bol] W3k A&l &3 74 -& Haraguchi 5 (Haraguchi H, Hashimoto K, Yagi A.
Antioxidative substances in leaves of Polygonum hydropiper. J. Agric. Food Chem. 40: 1349-1351 (1992))¢] W
o] 3l tha 1} o] A8kt Linoleic acide] 714892 95%2] o €& =21 2.52% linoleic acid 4 m¢, 50 mM
sodium phosphate buffer(pH 7.0) 8 ml¢} absolute alcohol 4 S 7}3}e] | 23+ & capS 3F F 40ColA 100 rpme
2 12937k incubationd}th. A FTC7Fe] &4 S ¢34 Linoleic acid ¥H-5-71 28 0.1 mlE F 3l 75% ethanol 9.7
ml¢, 30% ammonium thiocyanate 0.1 m¢, 20 mM ferrous chloride 0.1 m¢e} Z3tslo] 3E7F =38k 3 500 nmoll A &%
5 48t 1 29 = 19 2oh(1: Control, I: thF 28 55 10 pg/me, T : 5= & FFE 100 pg/me,
IVt A F5E 10 gg/me, V: 5 A 5% 100 pg/me, VI : BHA 1 pg/ml, VI : BHA 10 zg/mb)

3 353 54 FEE 100 gg/ml, BHA 10 ug/mee] FEolA & At ass Bgon, A8 1294 3 35
R tfFH FEE 100ug/ml, BHA 10 pg/mle] s 5ol A diz=7-el vlal] 7Hd %2 Abst Al @37k Yk, ©]= Mohd
‘s (Mohd ZZ, Abdul-Hamid A, Osman A. Antioxidative activity of extracts from Mengkudu(Morinda citrifolia L.)
root, fruit and leaf. Food Chem. 78: 227-231 (2002))¢] 23 gk A9 F-9) o w2 FZE 2] Abst Al ave}
Argh B EkS Bl
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S 93 71A 8N 1 mloll 20% trichloroacetic acid 2 mé ¢} 0.8% thiobarbituric acid A ¢F 2 m¢=- 7}
gk & Z3t38te] 95T & Aol A 20 B WA H T o] REg- S A 2o A WZFA] 7] 3L 3000 rpmel| A 103 &<t €
A ste] AR F3EE 532 nmollA S5 Hh. 1 A3 = 29 2ok (1: Control 1Tt tF 35 F5E 10 pg/
ml I : o5 35 55 100 pg/ml IV - 3 A FE5 10 ug/ml V: 3 A 5% 100 gg/ml VI : BHA 1 pg/me VI
BHA 10 pg/ml)

73 =T (positive control) & AF-8-3F BHA 1 pg/mé 3L 10 pg/ml-2 th5 35, A FE= 100 pg/meo] & L=of A o

TALRE e "Jﬂ‘—’i Al aabE bl o5 5 A S vats 2 A 10 pg/mee] E oA AR o A

shejAl &S veblaL, 100 pg/meoll M= th5 Fpo] iFA B 518t axrt ¥ 2 Zo s dFH o, o5 A BA
oo -] A<l X]-O] = 8= 3o = Helth Mohd & (Mohd ZZ, Abdul-Hamid A, Osman A. Antioxidative activity of

extracts from Mengkudu(Morinda citrifolia L.) root, fruit and leaf. Food Chem. 78: 227-231 (2002))2 € AI+E -‘jr
AR sto] AkstETEe] MstE Bk 4 AkstA <l BHT S €A1 2], a-Tocopherolo] 34tks}t g371 =
Aow AN dF B53 AT v FEES V0P S o dF JFo ibstolA a3t 9 5 A4S & o

2 t}. Isamail 5 (Ismail M, Manickam E, Danial AM, Rahmat A, Yahaya A. Chemical composition and anitioxidant
activity of Strobilanthes crispus leaf extract. J. Nutr. Biochem. 11: 536-542 (2000))°l &3} Strobilanthes cripus
Q) 9] ethyl acetate F=E (0.2 mg/ml)S 2] Aol FTC7}F= 95% o] 4¢] AHetad Al &S B9 a1, TBAZ}E linoleic acid9]
2FE7E oF 85% = oA H Avkal Baskgi.

whepA 2 Aol ARE R o A B W FEA FEE 0] Aol = FTC7HSF 91%) 9 TBA7H84~86%)2] %€ i}Olt
Kot st Al g3t s & 5 AL, F I35 L WFHA FEES DPPH B ABTS radicalol] thal] 52 427
%“é% B Bk oty Aikst4 A (hydrogen peroxide) 9] 4~A &4 50| HAYH 2 =84k(linoleic acid) 9] 4HsE =
ZGANA a3 o' Aete] Ao XS ] A A= RS & AT o= diFel rE o2 7HA
%*é%ﬁ—‘; T o= shgte o] FAkst Fgell 71903 Aolet Bz E Y o= Ui F I Wt ol diFAE A Akst
AR 7sA AFLR o] &8 F AU 7S AlAFETE

=

<HFHA 7> V79 A FF gk 343t 59

Nakayama 5 (Nakayama T, Hori K, Terazawa K, kawakishi S. Comparision of the cytotoxicity of different
hydroperoxides to V79 cells. Free radical Res. Commun. 14: 173-178 (1991))& A ZH7IA 2 A} &5 & A EA Z
2] 735 ¢] NDGA (nordihydroguaia-retic acid)7F H,0,7F 4 2.7]= A2 540 g B a7& 7hlvhal Bashgl

wetd e FedEA =2 EE AR Y g S 7HE Aleldhar Balsgi

ol F FEE9 A3l TS =437 938 Nakayama 5 (Nakayama T, Niimi T, Osawa T, Kawakishi S. The
protective role of polyphenols in cytotoxicity of hydrogen peroxide. Mutat. Res. 281: 77-80 (1992))¢] HWH o) &=
3] colony formation assayS A A8 ) ol w AF-8% V79 cell(Chinese hamster lung fibroblast)2 Dr. Tsutomu
Nakayama (University of Shizuoka, Japan) Z-E #Fdkqk

V79 cell& Minimum Essential Medium(MEM)9l fetal bovine serum(FBS), antibiotics= # 7}sto] &3y == 3}
L, 5% CO, incubatoroll A vl &ttt V79 cell®] & 2007H/dish(60mm) &2 %735t 10% FBS7F 3 7Fe MEM#|A]
oA 2A1ZF vl k3t -, v A & A AL FBSZ|F ¢l MEM v =]l Al 85 #7135 3 42 7HE<F v el i), vl ke Al
£ HBS (HEPES buffer saline : NaCl 0.8%, KCI 0.04%, NaHPO, - 12H,0 0.025%, glucose 0.1%, HEPES 0.59%, pH
7.002 A3 ths, 50me H O 7]’ A7FE HBSE ¥ 30E7F g A v ekst & 10% FBS7F A7FE MEMS go] 547

Hj ¥k A T vi Yk 3 MEMHEIA| S Al A3kl 99% W eh2S H71ako] cell LA A B Giemsa stain® 2 942 3}o] A
EFE SA3AT Al Ee] AEES AE FH7 g2 digt A5 - e MESFE A & 390 YERY AT
(I:Control, II: 5 5 F=& 10 pg/ml, I : 5 A5 F5E 100 pg/ml, IV @ 5 A F55 10 pg/me, V: 5 A
F=E 100 pg/ml)

V79 cell& o] &3] Hy0,2 FE® Ax5ge dier di5 35 2 g4 FE5E59] AXRs 748 49 23 H,0,

RE A 23 Al 2] AEE ] 36% FEQH vl thE 2 B i FA FE=S A A2 shsle W= 100 pg/me o)

M AEgo] 22 52% 1 64% = S7F8ke] tFA FEE ol HyO,2 s AlZ5dd el 52 Al2rs avs 7HA
(e

= AL 4 = A HA gakst &7l Fhe| A A caffeic acid), A2 A B (quercetin) 2 7]

_10_
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o7 ZA4eFS uf, 21 AEEo] 217 55%, 51%, 42% % YEFtHE B al(Nakayama T, Yamada M, Osawa T,
Kawadishi S. Inhibitory effects of caffeic acid ester in Hy,O, induced cytotoxicity and DNA single strand breaks in

Chinese Hamster V79 cells. Biosci. Biotech. Biochem. 60: 316-318 (1996); Nakayama T, Yamada M, Osawa T,
Kawadishi S. Suppression of active oxygen induced cytotoxicity by flavonoids. Biochem. Pharm. 45: 265-267
(1993)sk M o), P53 FEE o5 A Fabah BAE V8| AXHA & REEIH ] $58E % 5 9)

At

3l Nakayama 5 (Nakayama T, Niimi T, Osawa T, Kawakishi S. The protective role of polyphenols in
cytotoxicity of hydrogen peroxide. Mutat. Res. 281: 77-80 (1992))2 Z-& Ak gallic acid)¥} H € o] 2~ €| Z(methyl
gallate), Z 23 o] ~H| Z(propyl gallate), 2+ o ~H Z(lauryl gallate) 59| Zg Al o ~ € Z(gallic acid esters)?]
H,0,% frEd AX5Aded giat Raaas mustgl=d, 22 iHgallic acid) AHAol &= o} Al XS G397} gl e
L}, H el ¥ E(methyl gallate) 40umell A 60%, X 23 o ~H Z(propyl gallate) 10mol A 80%, 292 o ~H =

(lauryl gallate)?] 4%, 7} ¥& F =<l 100 nMoll A 70%, 200 nMol| A 100%2] &8-S Ko vf$- 733k 3ik3) 5ol
EAHE Felskglt.

Az 1> F59 A=x

0% HIEFRIB, 94F 0.00075%

Ale] 2014 AT A FE EE R A FF Ego]l £ dF F =2
0 0 THFP, 034 0.00005% &%, WL 2to}y]

F%, H]E}‘ﬂBZ 1Mt 2 H 22U EF 0.00075% F%, HIEHIB; A4 0.00045
= 0.0035 %%, A4 0.0955 %%, T 25.35F% B BATF 54.65F%S st o asts dAle} ol TFES
90Co] ’“Oﬂ/‘i ZOZ{ tate] AT F 85T AlA 303 Aatste] SH5E AxsHTh

<Az 2> AR A=

o 29 oJste] AxH A5 —ir YN FEF T F& 59 500mg, % 100mg, A+ 100mg<
HA 3| =]

244
Erela Eabe) AAle) A%

<Az 3> AHA Y A=

Al 201 A2 5 FEF FE L A FF B8] 3E U FE5E 2L 355H%, EYC 0.3F5%%, X2 28
F%, DAE- 285 HF%, 710% N2 8.75F%E I vt FHAZ7E FHA1A I8 60meshe] S A=

aholr.

<Az 4> A A=

AN 1ol &3] Az I A7) 2(47°Bx) D A A1 7] 2(28.8°Bx)] £347] 2~ 500mg, +3 50mg, A+ 50mg, &
A 2mgS T3t T AEA e Az upebA Aetd el ST AEAE A xS

g o] g3}

ool Al Arg gt upe} o] B i o g5 o] 83to] £ ksl 48z, 7] Aksd Al g vt AO% A ik
SHA|ZA )5 55 2 ol & dfrole 715 A8 AFstd, AEozZM ] dd4Q AFH 7 7t e E sl w3tE
WA Skl 74 AW S ANE = e adrt o

e
Av)
~
el
~
jors
=)
=3
@
o
o
Qe
o
=
N,

Aol W7bske] 248 FTCIHE vt

1& 2 3] 5 #5539 BHA 9 of2~a 2 83kS ¢
3L

2+ B ity o] )3 FEE 3 BHA ¥ ol~2F 2 H A g5 dAk(linoleic acid) 7] Aol H7}3le] =34 e TBAZIS e}

_11_
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