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Abstract

This study aimed to investigate antioxidant activities from 11 forest plants, and determine their total phenolics, flavonoids
and proantocyanidins contents. In addition, the antioxidant activities were correlated with antioxidant compounds. Among
the samples, Cornus officinalis, Castanea crenata, Lindera erythrocarpa, Carpinus laxiflora and Pourthiaea villosa showed
significantly higher 2,2-diphenyl-1-picrylhydrazyl (DPPH) (ICs5¢=21.12~28.93 ng/mL) and 2,2’-azino-bis(3-ethylbenzothia
zoline-6-sulfonic acid) (ABTS) (IC5=28.18~52.55 pg/mL) radical scavenging ability with reducing power (IC5=59.91~93.64
ng/mL) than other plants; and C. crenata, L. erythrocarpa and Rubus coreanus showed strong nitric oxide (NO) inhibition
activity (=60%). In addition, L. erythrocarpa, C. laxiflora and P. villosa showed higher oxygen radical absorbance capacity
(ORAC) values (=1,100 uM TE/g sample) than other samples. High total phenolic contents were observed in C. crenata
(429.11 mg GAE/g), L. erythrocarpa (437.11 mg GAE/g), C. laxiflora (408.67 mg GAE/g) and P. villosa (404.11 mg GAE/g).
The DPPH and ABTS radical scavenging activity with reducing power were significantly correlated with total phenolic
contents (R?=0.71~0.79), but total phenolic contents were not correlated with NO inhibition and ORAC (R’=0.35~0.43).

Therefore, these results suggested that C. officinalis, C. crenata, L. erythrocarpa, C. laxiflora and P. villosa are potential
natural antioxidative candidate ingredients.
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A AFolg B2 ROS(reactive oxygen species)= 2 Ast7] 95k propyl gallate(PG), butylated hydroxyanisole
Aol Aol A AAAAYHA Y E, B3t S5, T (BHA), butylated hydroxytoluene(BHT) 52| ¥4 Z4tehAlE
TEE T AAY ASHA AEY AR YAYF7|E FHeH(Cho ARgSto] o, B2 dAtolA olE & ST 4=
S 2011). B/J4kF0] F572+= hydroxyl radical(OH), superoxide FEstAY, AZY 54S Uetlle 59 #2382 2%
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radical(O® "), hydrogen peroxide(H,0,) S¢] 9l=d], It = thar B3} thIto 5 1986; Safer & al-Nughamish 1999). ©]
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1. MEI=E

Folin-Ciocalteu's phenol reagent, gallic acid, sodium carbonate,
aluminium nitrate, potassium acetate, sodium hydroxide, acetic
acid, 2,2-diphenyl-1-picrylhydrazyl(DPPH), 6-hydroxy-2,5,7,8-
tetramethyl chroman-2-carboxylic acid(Trolox), potassium persulfate,
potassium ferricyanide, 2,2’-azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid)(ABTS), trichloroacetic acid, 2,2’-azobis(2-methylpro-
pionamidine) dihydrochloride(AAPH) 52 Sigma-Aldrich Co.(St.
Louis, MO, USA)ZX-E] £913}9 3, fluorescein sodium salt=
Junsei Co.(Tokyo, Japan)ol| A -8k ARESIth 1 9, A
Hoj| AR Ak B892 F Sigma(Sigma-Aldrich Co.)Z2
Rel 7¢l5to] AMgstot.

2. AEIXMY Al FEE MX

2 Aol AREE 1159 4AFEAAY AlE2 20149 79+
B 9L7IR] 2ARFEA] z—_r’-(‘é}"fa_"L]——‘?—, Betula schmidtii),
SHEE 24 U F5(AS, Cormnus officinalis; E-EAL 7]
Rubus coreanus), 3d%= A HR A, Rhododendron mucro-
nulatum; ZZSE, Quercus aliena), AAEE A3 4 17
(Y%, Castanea crenata; VS5, Lindera erythrocarpa; %)
B34, Fraxinus sieboldiana), 7348 = TA(L.01E, Sanguisorba
officinalis), A|F= AFA(BAE, Desmodium caudatum, o
YU, Pourthiaea villosa)o| Al A3IH LW, A R2E= ZHAY
AT H ATSAT B ATl AL 2 AEA
Ao s W RE Table 10] ek sic AR 2]

Table 1. The information of Korean native forest plants

No Family Plant species Parts
1 Betulaceae Betula schmidtii Regel Leaf
2 Cornaceae Cornus officinalis Siebold & Zucc. Leaf, twig
3 Ericaceac Rhododendron mucronulatum Turcz. Leaf, twig
4 Fabaceae Desmodium caudatum (Thunb.) DC. Leaf, twig
5 Fagaceae Castanea crenata Siebold & Zucc. Leaf
6 Fagaceae Quercus aliena Blume Leaf
7 Lauraceae Lindera erythrocarpa Makino Leaf, twig
8 Oleaceaec  Fraxinus sieboldiana Blume Leaf
9 Rosaceae  Pourthiaea villosa (Thunb.) Decne. Leaf
10 Rosaceae Rubus coreanus Miq. Twig

—
—_

Rosaceae  Sanguisorba officinalis L. Stem
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7] f15tod 70% olehE2 ARESHH LM, ZF AR 100 g2 70%
ofgkE 1,000 mLofl A T ALof|A 24A2t 5% 5
St A7 32 BAS 33 vhEstal, dojd FERE w
T &3l filter paper(Whatman, No. 3, Maidstone, Kent, UK)
2 oj7jat %, 5771353 7|(EYELA, N-3000, Tokyo, Japan)
£ AMESHY AEE3SE &, 52 7 Z(Tshinbiobase Co., Ltd,

Yangju, Korea) 3}$ith

3. DPPH 20|12 A7 =8

DPPH 2ttjZ 4752 Cho 5(2011)9] i 0|83t
=43ttt 70% ethanolS ARt E3A171 A& 0.1 mL
9} 0.4 mM DPPH €9 0.1 mLE &35 9, 308 59 ¢hA
ol A WFS-AJFTE Microplate reader(Molecular Devices, Sunnyvale,
CA, USA)9] 515 nmollA &= 72 574315 en, DPPH
g 2AFE 9 A4S o835t AAketich

DPPH 2tz £75(%) = [(Ac—A) / A x 100
Ac FAE FF=, Ac NELE T3

4. ABTS 2iC|Z AHs =53
ABTS 2zt A7%52 244 9 84 429 it
B3 BT AR 753 ks 24 24 WHo 2, ABTSO)

Fase o
gof] 7123t B o|tCho S 2013). ABTS g}z 27452
Re 5(1999)¢] oz =As4ct 7 mM ABTS £l
2.45 mM potassium persulfate S Egste] WS X3t A=
12~16X17F 52t AL oA HFS A7 ABTS ool &g 44|
21 % 734 nmofl A FFE= Fhol 0.70:0.027} HEE Foofgt
g olgsto] ZAYLE AR 50 LS} 150 uLe] B4
ABTS 4L H71stal, 208 &<t A=A BHSAIA micro-
plate reader®] 734 nmoj X SH=E =43}t ABTS &t
4 2752 oY As olgste AtstA

ABTS 2z £7% = [(A.—A) / A * 100
Ac FAE FE=, Ac AEL T3
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5.

3+ 8 (reducing power)-2 ferric-ferricyanide (Fe**)7} ferrous
FHZ FUEE 58S ZHT PYPOR Cho 520119
HH oz =A3}th A& 0.5 mL, 0.2 M sodium phosphate
buffer 0.5 mL, 1% potassium ferricyanide 0.5 mLE £33}

50 CoA] 2087F vF-2-A]7]1 3 10% trichloroacetic acid 0.5 mL
£ ¥olFaL 12,000 rpmof| A 102 FF AHEs%ch ¢
A2 & 1.0 mL AS5N93} 0.1% Iron( ) chloride 0.2 mLE
A7 st Ao A 1087F HH3-3}31, microplate reader 700
nmel| A FFEE SH5HATE Reducing power?] g
vitamin C2] 25 ug/mL H =2 TLH S 100%= AAsHA T

6. Oxygen radical absorbance capacity(ORAC) &M =X

ORAC assayl= Ou S(001)¢] & S-gato] ety
t}. 75 mM phosphate buffer(pH 7.4)0]] A|2S £3)|A|7]1L, 40
nM9] fluorescein 150 L%} 18 mM AAPH 25 uLE 3715t
37CAA 1582 RS AIZTE BYRPFEAL 3702 24
2 excitation I3 485 nme} emission I 520 nmoj| 4] 389
1914 908 7F 24319t BF2E-ZE trolox(0~10 1My A}
23190, FEA|%T AR 9] under the curve(AUC)E &=A
3t uM TE/mgo.2 27|31t

Area under the curve (AUC) = 1+f1/f0-+2/f0+£3/f0+£4/f0+---
f31/0

7. Nitric oxide(NO) 2ICIZ AHs &3

NO 2Ht]Z 27352 Rockett 5(1991)2] B-& -85}
AFEgTh A2 05 mLo]l 1| mM NaNO, €4 0.5 mL2 A7}
3}a, 0.1 N HCIZ whg-8-99] pHE 1228 B A3 o} HH-3-
golo] HERTE ZR5E 715k 5 mLE Sgck o] g
2 37CoIH 147F Bk ¥hgAIZ b Mgl | mLy
F3t 2% acetic acid 5 mLe} Griess A2FA:B=1:1, A: 1%
sulfanilic acid in 30% acetic acid, B: 1% naphthylamine in 30%
acetic acid) 0.4 mLE H7}slo] 2 T3t ofL, ALoA 15
27 BESAIZ] & 520 nmof| A FFE=E SA5HHTh NO 2

Hg &A% oY 4 olgstel A

NO oz 275 = [(Ac—A) / A x 100

Ac FAE FFE, Ac NER TEE

8. & Zallz Bz &%
%2 ZY9s =L Folin-Ciocalteu2 ©|-83}9] Kahkonen

(w/v) sodium carbonate £ 1.25 mL2} 1.0 M Folin-Ciocalteu's
reagent 250 pLE &§5te] g4 oA 4087 WX 3 micro-
plate reader 750 nmol| X FF=E SHsIh & EH=
FF2 gallic acidE o]-83t REEHR o|&35t3om, F
Zd)9E FFS mg GAE/g sample2 YENY T
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9. & E2IEL0|E &EF &H

% ZgtH o= RS Ordonez 5(2006)2] W o) wha}
ZAstHom, Z- A|& 0.5 mLoj| 2% (w/v) aluminum chloride
0.5 mLE F7}Fsto] AF2olA 607 ¥E-g-A1] & microplate
reader®] 420 nmo| A FFEE SATh F ST o|E
2 querceting REEHE o] §stglon, & St o]
T =2 mg QE/g sample® ERYSICH

10. & ZZQIEA|OILIEl &3 £X

% z2oteXol]d RS vanillin-hydrochloric acid(V-HCI)
€ o83t e m, Mitsunaga S(1998)2] & 583t =
Attt ZF A& 0.5 mg2 methanol 5 mLoj| €3] 3, 4%
(wiv) vanillin €99 3 mLZ H7}ate] 7814 stiming 3+
71 %, concentrated hydrochloric acid 1.5 mLE HF-g-8olof 3
7}5te] AF2of A 1587 WH-g-A|Z1 &, microplate reader2] 490
moA FFE=E SHSAY F T2AEA MY TS
cateching EFEZ 2 o] 83} 2, ng CE/g sample2 LE}
Wich

249 3te PRz uAE
9% Aake] EAA 9142 one-way ANOVA

stith A 7k Hd Fol% AALSD) 3 B
FOIAHE p<0.05 $I520A Tukey's testZ §014S

S

1. DPPH, ABTS ZIC|1Z As 4

U ARIA G A AE 70% oHE FEE 3} 2
/3 Table 20| Ut it DPPH o)zt 2452 4h4-
U, v EUE, S 2ubR7} 30 pg/ml ©]8ke] W ICs
e HolHA 7MY w2 @48 B B3 AWUE, B
EAE7], L0]F HA] 40 pg/ml o]5te] W2 ICs) ks Hol
WA 2 DPPH Sz &A5S Bt 18y B2
5530 ugmL2] ICsy o2 1359 A& FoA 7P F2
DPPH 2tt]Zt 2A5S Yt Ith Hla 2702 AMEEF
vitamin C9} BHAX= 7z} 7.47, 13.64 pg/mLe] ICs) ZHE Ho]
A 2 AFoA AHGE ARG A AlE FEERT =
2 DPPH 2tz &2A45E E4th oY Aa= Kim 5
(2004)0] B3t Ak $559] DPPH HtjZ 2A45(1 my
mL, 66.7%) %t =952, Govindarajan S{(2003)0] B 113 &
ZE 50% o 559 DPPH o)z £A5(ICs 2.5 mg/
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Table 2. IG5y values of DPPH and ABTS radical scavenging
effects and reducing power of Korean native forest plants

No DPPH ABTS Reducing power”
1 41.16+1.932%9  120.76+0.28° 95.97+0.33%
2 21.13+0.25¢ 44.854+2.16¢ 59.91+0.37
3 45.59+0.42° 71.60+4.80%  102.47+0.31¢
4 55.3043.48" 78.26+2.18¢ 183.5144.57*
5 21.13+£0.918 28.15+1.16' 68.92+0.84'
6 38.66+1.45° 56.54+3.54 91.3442.06°
7 22.54+0.30% 52.5542.24" 75.434+4.53%
8 40.70+1.07% 103.17+2.78° 115.42+5.37°
9 28.9343.52% 33.6543.56" 93.6443.23%
10 32.76+0.89¢ 106.012.60° 83.59+1.122
11 35.05+1.81% 71.9143.54° 109.23+5.50°

Vitamin C  7.47+0.23' 17.56+0.29" -

BHA 13.64+1.31" 12.29+1.05' -

D Reducing power was expressed as a percentage of the activity
shown by 0.25 pg/mL vitamin C.

? Value are Mean + S.D.

? Different superscripts in the same column are significant diffe-
rences (p<0.05).

mL) B} A3 2 23S Bk 1Y Rim 5(2000)
9] Atol A HuH wre| o] &8 ICx %t 5.8 ng/mL Xk
L o DPPH o)z 2A%S Btk H, AR Y zHAY
A& &5 ABTS #tjz 4752 vt 7t ICs 28.15
ng mLe| Zhe Ho|HA 7 w2 ABTS 2tz &7 52
Ueigloy, HmtRFo R ARESE vitamin C(17.56 1
g/mL)U BHA(12.29 pg/ml) BErhe %o ABTS 2ht]Z 44
o2 ROtk HURE AL YA ABE FollAE Ak
, &7 ICs #E0] 50 ng/mL ©]3te] & ABTS 2t
Oz &ASE Bk a2y AEFE, EEAET]E Gy
grol 100 pg/ mL o[4S 2 thE ARSI HwstY F2
ABTS )z &A5& Bon, shei= 120.76 ng/mL
9] ICs) o2 7P W& ABTS S 2752 HAt} o]
28] AFA = Lee 5(2014)0] R gt 12| HF 2] ABTS
Sz 245410 pgmh) Rt F2 1Cy 3 E it A
g A AE 115 70% oehS 259 reducing powers=
vitamin C 25 pg/ mL2] $¢2-& 10002 AAlste] ICs 3h&
EA3H Tt Table 204 B, A=37F ICs gho] 5991 1
gmLE 7P £ Y-S Hyon, YhuR, HEUR, &
LEUR o7 =2 AES etk v AgE,
Zd), 90| EL ICs 3Fo] 100 pg/mL o]AFO 2 o 319
Begow, @AEo] 183.51 ngmLY ICs o2 7H
S Bk ol AMES HEEH, 1159 4

o

N

AT B
flo mo mo



1102 29 - oA - o|A1T} - £ - WMIRE - 05T - ole) A - ol - ol - B AL EGYLA

HAY AlE F5=9 DPPH, ABTS 2tz 2275 9 reducing
powers A7k 7P A Ueltos, R, wEyn
AN w2 At FAE Bk B3 -2 uF= DPPH
4 ABTS 2tz 2452 =4 Ueh &Y, reducing power
= BA E8ih olFA 2 ARAE ST A 4
reducing power7} ThEA| Ueht= o] f+= Ak 42 o
et wWAYSA sl S 7] fjzolet AdEthKim F
2015b). EZF 2 AFATO|A FAE BAS A= NEES
B W2 o2 ARESH vitamin CL BHAR T W2 R4S
42 HeEtlSl=d, ol2et olf= & dtolAl ARER 5
SE°| G4 E0] ofy7] wZolet AAEH
2. NO 2IC|Z 2715 ¥ ORAC &4 &3
U AR Y AE 11F FE5E9 NO 2z &4
&< Fig. 1] Yt SITE 70% oehE =58 FolA Hu
B BEzmy]7} 200 pgml FEA A oF 63%2] NO 2]z
2AGE HolwA 7P & 45 UElaL, vEUR
7} 60%2] NO |zt 2AGL2 2 £ S BT £
Hghub g, Ak, g, 283, SxuUF, 2089
200 pg/mLof A} 50% ©]/4+e] =2 NO 2tz &AF S
ok o] 3t A3z Jee SO(2009)7F H gt ] ofghg 5
220 NO 27 £71%5(500 gL, 53.0%)3k S-A1E B4
2 mglom, Kim 5(012b)0] M1 ok, ZspAphir,
JE20] NO Zr]zh 275200 pg/mL, 49.22~53.61%)T=
AR 295 2ok 2y @4E2 200 ng/ml F=ofA
oF 49%2] NO &)z 2A5S B¢, o] 23t Hyun 5
(2007)0] BIF THE 70% ek 22| NO 2z 4
510 meimL, 40%) Bohs ESkch B, AR A 4]
=9 ORAC= H[EUR7) 1,273 uM TE/g sampleZ2 71 =
A yebew, S=uFrE 1,129 uM TEg sample =2 &2
ORAC 7h& B3irkFig 2). ST vret e, dapis, Be
A7) zhzt 565, 588, 553 M TE/g sample® 1159] A2
ZFolA 7FE W2 ORAC & Btk AHR-IX Y A4 A&
329 ORACE THE Q753 ulusty, Wz 228
2 131.0 M TE/g sampleZ & AFETH 2A UeElgtoy
(Rhim & Choi 2011), BUE o 717 9] 50% oetE &5
< 3,483 uM TE/g sample2 B|HUHE Hoh 3ufA = =4 U
EpsFTH(Park & Hong 2014). mahA] 2 eAzzto] o v
U7t By 275(DPPH, ABTS, NO)¥} 2912}, ORAC
oA #2 34k 84S UEtslen, By ORAC
<= A€t DPPH, ABTS 2t|Zt 275, & % NO 2t
Z 2AFNA 2 A BS BA B3 AeRe
DPPH, ABTS &tz &A% 9 IYHoA =& FAJS
©uf, 12Ul RE DPPH, ABTS itz 27%, #9lg]

e

100 1
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Fig. 1. NO radical scavenging activity of Korean native
forest plants. Bars with different letters indicate statistically
significant differences among groups (p<0.05) by one-way
ANOVA. Each samples used at a concentration of 200 pg/mL.
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Fig. 2. ORAC values of Korean native forest plants.
Bars with different letters indicate statistically significant
differences among groups (p<0.05) by one-way ANOVA.

mlo
i?

3 ORACOIA &2 3itst 84 k.

3. & E2lH=, S22 0|= Y ZTEOHEA|OHEl &2
3
A= 5ol = phytochemical HEE5E T2 T4

o} gd& Hol7] o A FASA = AHg-o] 7hssitt
HIETHChoi 5 2006; Lee 5 2011). whaba] B Lo A
£ phytochemical-& £43}7] $J3}to], AFHR| S 24 4]
FEE9Y F 24, St kolE ¥ Z2UEA 0
FES BASHE U A A AE FEEY T E
g, SgtRol=E 9 Z2EAolYY S Table 3
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of yetiich. & 1159 A& 55 FolA vlEuF7t
437.1 mg GAE/g sampleZ 7} =2 & Z99s §F2 2
Fom, W}F429.1 mg GAE/g sample), 9= u-5-(404.1
mg GAE/g sample), AF=-8-346.2 mg GAE/g sample) S A] =
o % Zesls Wk wolth 1 9] Uuix] A% 3%
A& FHRE(162.8 mg GAE/g sample)& A 23}l 204.9~273.6
mg GAE/g sample® AR % Bejsls 9g mgih of
A= Kim $(2004)0] gk 2059 o848 559 &
Z3 9= $H5F 2.62~81.20 mg GAE/g sample Rt} =4 L&}
Yo, Lee S(2014)9] Aol A B1al &1 U}E(331.45
mg GAE/g sample)@} $HU-5(252.59 mg GAE/g sample)2]

Table 3. Total phenolic, total flavonoid and total proantho-
cyanidin contents of Korean native forest plants

NO TP (mg GAE/g)” TF (mg QE/g)  TA (ug CE/g)
1 204.89+4.959M 37.85+0.86% 68.44:+9.64°
2 346.22+4.44° 36.21+1.39° 49.00+1.47"
3 2282243 24" 36.36+0.87° N.DY
4 162.78+0.51' 25.23+0.20 232.33+10.11°
5 429.1149.58" 47.90:£0.92° 160.67+4.55¢
6 213.4447.72¢ 32.23+1.02 N.D
7 437.11£9.90° 49.93+1.66° 536.22421.74°
8 239.89+1.35° 66.76+1.26" N.D
10 404.11+1.35° 38.39:£0.95¢ 497.52+18.67°
11 273.5643.17 28.14+0.63¢ N.D
12 2354442997 37.92+0.63% ND

Y TP; Total phenolic contents, TF; Total flavonoid contents, TA;
total proanthocyanidin, GAE; Gallic acid equivalent, QE;

Quercetin equivalent, CE; Catechin equivalent.

? Value are Mean + S.D.

? Different superscripts in the same column are significant diffe-

rences (p<0.05).
% N.D; not detected.

ALl T4 1103

% EdH= &L AR B, 11F 2589 5 &
ghE ool & Jhke A EF oA 22} 66.76 mg QE/g sample
2 748 %A Uekston], MBUR} 4993 me QElg sample,
TR 47.90 mg QE/g sample2 THE A& FEEHT &
< F gt ol SRS Bt B3 @ EL & E9
=0 7 & SR kol g 7MY 22 2523 mg QE/g
samples H Gt} Kim 5(2004)0] oJstd w7 3 &
2HE 10| E FRf2 44.04 mg QE/g sample 2 H|SHUHRQF F-A
stgon, ZHA 29 & SR olE AT 65.56 mg
QF/g sample2 A1 &2 9} A5G THKIm 5 2012a). 18
U 239 Aels AEQl uisele] 3 Behrwols gge
90.15 mg QF/g sample ¥ AT A 2P 115 42 23
= Hoh A UERtHKim 5 2012a). = AFIA| S A
A0 ZRAEAIY FFE F 11FY A& FollA H|
E1}45(536.22 nug CE/g sample), &2 W5(497.52 ug CE/g
sample)7} & Z2FEAoFY S ok a2y A
, 2T, AEFE, EEAEY], LolEAes ZRUE
Aot o] HEEA] gtk ol Aits s AR
of AAsH= AEo FRE e F EHs, SR o}
E 9 Z2QtEAoUd FFE A5 Fof wet =24 F
fHo] = A Yush, &2 FoM e F2HH 2 A=
o AAB(E=2F, A 9ol FFS e AL 94

k.

=
wt

4. HEE 24
A& FE o =
T, ZEAEA )2 4t S Ut
=THKim 5 2015b). w2hA] & Aol = AFX
= 1139 F E9bs ¢ SetEo|t gy st &
S| AWAES BA T THTable 4). AFEA S A A=
FEEY 3 E0vE A A ST A4S ABTS
¢} reducing power7} R”=0.762 7} &7 Uelt oo, DPPH

Table 4. Correlation analysis (R) between the antioxidant activity and antioxidant compounds of Korean native forest plants

TPV TF DPPH ABTS RP NOI ORAC
TP 1.00 0.13" 0.69” 0.76" 0.76" 0.42" 0.40”
TF 0.13™ 1.00 0.12" 0.05™ 0.07" 0.01" 0.17"
DPPH 0.69™ 0.12" 1.00 0.51" 0.86" 0.40™ 0.05™
ABTS 0.76™ 0.05" 0.51" 1.00 0.61" 0.16 0.24™
RP 0.76™ 0.07" 0.86™ 0.61" 1.00 037" 0.08"
NOI 042" 0.01” 0.40™ 0.16 0.37" 1.00 0.02
ORAC 0.40™ 0.17" 0.05™ 0.24" 0.08™ 0.02 1.00

D TP: Total phenolic contents, TF; Total flavonoid contents, RP; Reducing power, NOI; NO inhibition.

*p<0.05 and “p<0.01
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(R=0.69) GA] &

AW Btk 2t & Baasw
NO 2ttjzh 475 3}e]

AB/AL R=0422 WA Yehged,
EZvE gES EQd dEuE, &
EAE7I7F 22 NO Sz 2A5S 7K, 2 F &

A S BE SR U NO B 4758
77] jgolet Azte £ & Sejvs g ORACT
o QA oA R=04022 WA ek, ol % £
A Fepol e HEFe Y B ORACS & Eelilis ¢
%o] & A, W) W ORAC dhole} e,
E3t % Bejalis Gk ORACSY Aol Bejg £7%
% reducing power®] QT R} WA e o] 2t
Zr 275 9 reducing power+= phenolic 3}gHEof Eo|Zoz
Hh&-st=d| ¥hall, ORACE #Hi=/4 SHE8Tt ol HH
=4 dEE W35 fEed ALer AFEH(Prior &
2005; Speisky 5 2012). & EetH o] & Jhat AN 24
o] AT L AAHeE R=001~0.172 e ABgS =
At ghE, A S A7 A3/d-2 DPPHSY reducing
power7} R*=0.862.2 712+ =4 Uelgon, ABTS9} reducing
powerE R=0.612 =2 AWML Bt} oAty Aulz B
of, AFg R A A E FE5E9 A} B STE X
E ATY B4Rt Y ARLE dsto YEe
A2 o4 "t Kim §(2004)2 3itst 45 detdi=
R4 E 20F0] F ETHEko|lERU: F EYYsd &
< ABAE A=t Hustglon, A5 4 &) DPPH
gz 27% A F EvE FHD 52 ABHR=
0.878) ¥ @THHyun S 2007). T2t} Kim S(20122)2 &
vheom & Eeust s B4ol WA BAZ AR
A, E¥E SRHE SRl gt o2, ELvs IdE
54 Ad&ol 71Q0sks A= vk Baustch webA
et Akl e 45171 flsliAe HPLCE o83t &
29 £ ¥ ddEH9 FxEAo] o¥ Fow

ofy
i

=)

Q0 o A=

2 AF= dFE o AREHUAY, B AEes
AREE AL Sl I AF R ol Ak AlE 1159 ¢, 7
A W A7 E AF Aol F-85HA AR f1ske] 70%
NS o]&sto] 5 5 FArSE E4J(DPPH, ABTS 2t
7 &A%, reducing power, NO &tt]Z £4%5, ORAC)S &
Hatgom, o5e] & el Eehuico= W xuolE
AoPUel FEg 2gatglck Eet WAkt Ana gaish o
Aate] QTS BAISIAT T AT 1159 AHXIe) A
AE oA A, WU, BlEUE, Seduie 2

DPPH Y ABTS @}z &% reducing powers X % th
T3 WU, HEUE, BEEAE 7] 60% o449 NO 2
Z 275S BJon, vEuE, SkeduFe $% ORAC
#HE Bk & FYHE 2 HUE, HEUE, Sk
URoA w4 Uehgten, § Egti ot S AEF
47t M =4 vebdth B3 F ZE2AEA MY TS
H BT, S ufoA A4 £4E%0 e, g, 243
U, A 23, 5EAE7], eolE = AEHA EUTh
o5 FAMS AET At EATe] AR & Eds
T} DPPH, ABTS, reducing power7} R=0.69~0.760.2 =7 1}
Egtoy, & E2Hs3 NO Sz 275, ORACE RA
UERFTHR=0.40~0.42). webA U AFA| S =AY A&
T4t BAE HisY AR 9t Ao r dAEY, w2
Ag S 7 Ak, HE, HIEUE, S U Y
9 277 ofeE FEE2 AFANI A HA A
FAE B 7R F23] AR 7HeE Ao E HojZlh

We HS ook

HAR| 2
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