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Abstract

The purpose of this study was to investigate effects of Crataegus pinnatifida var. psilosa extracts obtained from 95%
methanol and water. Methylene chloride, ethyl acetate, and methanol were used to fractionate the 95% methanol extract
and each fraction was testified total polyphenol contents, electron donating abilities, the scavenging abilities of superoxide
anion radical, as well as hydrogen peroxide. Extraction yields of 95% methanol and water from Crataegus pinnatifida var.
psilosa were 25.40%, 23.12% respectively. Total polyphenol contents were 28,708.0+1,755.05 ng GAE/mL in 95% methanol,
revealing the highest among them, 12,726.67+479.33 nug GAE/mL in water extract, 15,854.67+498.38 ng GAE/mL in
methanol fraction, 11,810.67+584.48 g GAE/mL in ethyl acetate fraction, and 5294.67+190.36 ug GAE/mL in methylene
chloride fraction. Total polyphenol contents revealed significant differences (p<0.05) between the solvents. In the experiment
of the electron donating ability, water extract revealed 84.33+0.1% scavenging ability, the highest. Other extracts and
fractions were 81.8+1.11% for water, 79.73+1.32% for ethyl acetate fraction, 75.73+£2.17% for methylene chloride fraction,
and 42.1+5.01% for methanol fraction, the lowest electron donating ability. Electron donating abilities revealed significant
difference (p<0.05) between the solvents. In the experiment of superoxide anion radical scavenging ability, ethyl acetate
fraction(0.0026+0.0002) had the highest scavenging ability, and the others revealed slight increase rather than decrease in
scavenging ability. Hydrogen peroxide scavenging ability revealed the highest in methanol fraction ( —0.00206+0.00165) and
the others were as follow; water extract (0.00157+0.00249), 95.0% methanol extract (0.005+0.0036), methylene chloride
fraction (0.0039+0.00364), and ethyl acetate fraction (0.0002+0.00059).
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AR EY] B2 AEYAE UEIL oY AEF L YAAFROS)S Adfshe AP B4 Bt A7 &
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&= A s, o]H T 75 e S TS
(antioxidant)2tal ghch o] 2|3t FAISHA = FAMSHA| ] 9
o] ofi= 7|aol ) ZHgshLel webA 13 AIBHAIL 2%
AR LA, 13 SHABHAIL A28 SR}
Aol FE= AL PR EE=2 SA4SE TR}
of QAL WAFE 27 FASA PR Ceruti
PA(1985)= H|EZ =g otof| A B4AaFE°] Y E =,
T ol gt U AR SN ATt AnlE o) A4
o, EAg4tao] S AlEZet B &2 DNA 3 oA
=0 Haz Fojs do7icki Frt Ae HSol= A E7}

AFEE 4 QltiInze & Van 1995). QAo AZF3t I3+ =
S 9 BHALE A A% FAEHY BAT BAY
AL A& T AYHT v, B 2] g A

(*]

Ea)2sf el Aol kdo] mE LT A4
2 gt 95 =3pEA|(Black 5 1991), HEFI} otEY] S

A5 97 AEHCho 5 2008), FFFAA Hital AA S At
2 =4 7Hd(Jeong 5 2011), ¥R egte}t AAG =5 A
52 B& o2 3t H74Zhoh 5 2002; Kang 5 2009), tyrosinase

o] &4 A3| 7|22 I3t ujA| HA(Van Gelder 5 1997)
T 4T AAAe AT ATE AEFHoRE A
A=

*JM—r(Cramegus pinnatifida)= &m) 2o &8s ok

o Rol ekt obHY e 2 AT glom, &
Huhgbo|l s F 2 U E(Crataegus pinnatifida var. psilosa)
£ v| &3} GAANGR(C. pinnatifida var. pubescens), 7}AY
QARG E(C. pinnatifida var. partita), 2L ARAUGE(C.
pinnatifida for. partita), §-2HQAANIT(C. pinnatifida var.
major), OFFUE(C. maximowiczii), A2 LQAANYE(C. pinnati-
fida for. betulifolia) 5 7&57} opAstaL Qlth & HA3tof AF
B3t F2UAANYE(Crataegus pinnatifida var. psilosa)= %
Blzjo] 451 £LBOE R 4590 Tt WY X g
F0] 1, Al 9-10980] 22 FIUA BA L w3
A F ZAREA ®et. Zhang F(2013)2 WA 4HARL
B Gl A 70% ethanol 2 $+&35}o] AL sugar-free aqueous
extractES F ol o3t Ao A total cholesterol, triglyceride
ZHA A 7|1, high-

Ao Z THIH
FoAAE=
, 0] 2o &= epicatechin, chlorogenic

1831 low-density lipoprotein-cholesterol-2 7}
density lipoprotein- cholesterol-> Z7}A]7]+=

t}. Wen 54(2015)2 procyanidin B27} #l&4 33H&E
Vi o] ghgEel 91
acid, hyperoxide Z1&] 31 isoquercitrin 5] $--Fo] QlojA] At
ARG ARAFeR T M7 Sl Aem Hu
shich APARGFO] BlehA 2o gt A4 oA FHlER
o] S U o] dujEY o @o] st U,

&ufjof| A = procyanidins 1] 311 ¥ of| A= flavonol glycosides

s =4 EFIYEIA

and C-glycosyl flavones7} o™, FQ3t #5529 3g&E
2= epictechin, aglycons and glycosides of B-type oligomeric
procyanidins, phenolic acids and C-glcosyl flavones 5°] =
Ao g MrEHTHYang & Liu 2012). 2 AR} st
ore]d Z-gt mpel it At AR AeA 2525
X9 HeF A& EA4% A=A 74 T
(Bahorun 5 2003), 4ROl A 228 HES) FAF
of gt A A&A2Y && 7He/d(Mustapha 5 2016),
Zebrafish Fe|& 2835 Aabd T4 ASAZN 85
(Aqalou 5 2018), AAA-E0] M7} AME0] ZFAFE
(Nasa 5 1993; Veveris 5 2004; Tassell 5 2010; Koch &
Malek 2011), /\P/\]-L]—-,—Oﬂkl AL = —T—%%.—] ultraviolet B
o =2d AFHF st thet As&-&Liu T 2018), 4
At 9] ethanol 259 4L B &4 A3t Ao
gt 8% d3(Sacedi 5 2018), ARALFo| A £ E]?'ﬂ- pectin
pentaoligosaccaride 2] Ztoj| A X|WFAk /,\_EQ}Q]- A
mRNA levelo] u]X]&= KL 5 2013) 5 =
o 2Agh} FASH Hofol|A] EHatA °l
Ae FUMAT s Hxg
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1. AEM=, Ak S 717

2 a7l AREE F2Y AT Gl A7 = AEA
Aol = 7HdE R A2 A HoA HFT dufE == A
< Fof Az7|A S0T= 1247 =T 1’4~—°ﬂ A2 -2
0C)ollA Y& HustfaL, A AA o]5 Ea4iste] A7
of AHg-stict

Folin-Ciocalteu o]] A}&% Folin & Ciocalteu’s phenol
reagent?} AA}p-3o5 S4 ol AHEE 2,2-diphenyl-1-(2,4,6-
trinitrophenyl)hydrazyl(DPPH)-2 Sigma Chemical Co.(St. Louis,
USA) A& AMESH3TE & 82 AR8-E methylene chlo-
ride, ethyl acetate, methanol 52 Daejung(Incheon, Korea) A&
2 ARSI} Superoxide anion radical AJA ol AFE-E cyto-
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chrome C, xanthine, sodium deoxycholate?} xanthine oxidase+
Sigma Chemical Co.(St. Louis, USA) A& ARSI T HA]
A &2 AR 155(95% ©14) AlekE ARgsto] Adskal
t}. Vortex Mixer= Thermolyne(Iowa, USA)AFE] Type 37600
MixerE ©]-83} 9t} TECANAKSalzburg, Austria) Infinite 200
PRO NanoQuant UV/VIS Spectrophotometer2 AR}3o]5 =
A, Z8 95 I =74, superoxide anion radical A A5 =3
1831 hydrogen per0x1de AAS 3L 319 Y& 32
Wyso| ™At AR} A eF2 InfobiotechAHDaejeon, Korea)
IBK-1200RFo]] H345}4 11, 3}-2F = LAB PARTNERAKSeoul,
Korea) PSHWB-30& ARE-3}%ith.

2. H52 AAILRE dojel F£& Y 22

S0CoA 72417 Azt Y5 gt F2U AR
dWiE B, B3 70.5 g& F2oA 2 95.0%
methanol(MeOH)o| Z+Z} 48A17F AR 5te] &381= o=
33] FERAL A4 FE2AL2 oA 3 JJ’%FJMW 5
=3 o2 & ZY R &4, AT =4, superoxide A
A &7 1] hydrogen peroxide 11174501] isto] S-S
3}tk Methanol 2 &3 208 ZAS ga)sts &)
2 Z2Ysto] o] & EYESY a5 ASoHAT ¥
#| methanol 2 &3t FFHo| FF5H —4 Safjof] sjFot= F
3] 9] methylene chlorideMC)& Y11 %—E-é]-ﬂ] o] & Zo
A5o1e 2o YYD 28] FEeT, HATE o3}
% ) cisfele EUT AEAL BAY s asiel Ao
AR&-8HEATE Ethyl acetate #8582 o1} Fof F-2 AHES
methylene chloride®} 9] ethyl acetate S AAEo] €1 F
3 Wk $of o7}t H“iloi 33] AAjstRon, ot
S8 7t st sE3te WHo R dojA AFof AMESE
At} Methnol9] £3-2 ethyl acetate 33} T UG HH o
2 sich 7 BEEe] g YAl BN Bl 4

ojFol dig A Rl FHE T BAsAh

¢

12 fo

3. Z:E E.‘-'_']l"h: ol-Et ’CI-I

Folin-Ciocalteut(Singleton & Rossi 1965)0] W&ty & &
il B 25 SASAT FLY AT QoE
95.0% methanol¥} B2 F&35fo] =3 SHEL 7H7F 1,000
|2 3)A35}9 a1, ethyl acetate, methanol2 E&3 & HL
Z+Z}F 2004l], methylene chloride2 3%t E3EL2 10042
Z7ke) 28] g2 s|4alo] Ago)] AT WA 34
g AR 400 uLE 3t & 3.0 mLep EFE Fof Folin-
o] gHo] Z3} Na,COs
|9 400 ILE Y2 &, vortex mixero]| A 7F8HA A olE th
Ao A I BAA RS & EHE Y S84 UV

Ciocalteu reagent 200 uLE ¥ 9l11,

£ 50

5 ol 777

o

e

spectrophotometer(Infinite 200 PRO NanoQuant UV/VIS Spectro-
photometer, TACAN, Salzburg, Australia)g& AM&-8}¢] 725 nm
o) SIS S, 5 B U 50 228
A2 ARESE gallic acidZ & HTFAS F3191, & 9|
= L gallic acid equivalents(GAE pg/mL extract)i 3SlAk
ahsick

4. ¥xB0is =8

DPPH(2,2-diphenyl-1-picrylhydrazyl) 2] free radical A|A% =
L F2U AR ol 95.0% methanol it E9] &
& 12]3 methylene chloride, ethyl acetate, methanol 2 95.0%
methanol £EZE2 B3t BIELS 3|A51A] &1, Lee &
Park(2015)9] ® o] F3ko] A —rlqa 24ste HHeos
AHL 3T =, 95% o|Er2o 23471 0.2 mM DPPH
S0l 800 ploj] Al& 20 uLE 7181, £33 X vortex mixer
N ZetA Aol thS 1AIZE FeF 37T Y] F2xofA vt
SAl71 Fof UV spectrophotometerES AFE-3}] 517 nmof|A]
FHEE 2439tk AABASEDA S Thg Ao o3t
o] Fahsick

Electron donating ability(EDA%)=

x 100

(1 o Aeperimem

blank
Acxpcrimcm: }\] =7 }‘ %117]'% %%%9" —E-%E
Avanic A 27F F7HEA] 9B 2T

5. Superoxide anion radical MHs &3

Superoxide A|A 53 &AL AAAF Q] 3}t super-
oxide anion radical®]] ]38} cytochrome ¢7} YL &= IS =
A= W O Z(McCord & Fridovich 1968) 95.0% methanol
I} 9 EE 1731 95.0% methanol &5 methylene
chloride, ethyl acetate, methanol2 £H3t B35S 7} 25
29 §uiE 90% &HE TEolA FA T &, 0.1 mM
EDTAE &-f-3H= 50 mM 14t &35 (pH 7.8) 2.1 mLe}
50 yM KCN 0.1 mL, 0.5 mM xanthine 0.3 mL, 1% sodium deoxy-
cholate 0.1 mLoj| xanthine oxidase 0.1 mL(A| 25 YA &<
el A &3 =71 0.02 EA A% A), 0.1 mM cytochrome
¢ 03 mLe} A2 10 uLE YT 550 nmof| A SL= o] =7}

¥ For 2gekach

6. Hydrogen peroxide MIHS &3

Hydrogen peroxide A7 58 A3 Aebi H(1974)2] ¥y
o] 25} 95.0% methanol ¥} E2] &5 1211 95.0% metha-
nol 3&&-& methylene chloride, ethyl acetate, methanol2 -
o BOES 7 RoBo| G2 90% F94S BEolN &
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sttt &, 50 mM 1Ak h5-H(pH 7.0) 2.0 mLoj Al &
10 pLe} 714 10 mM HyO, & 1.0 mLE 7}8}of 240 nmoj| A]
4w Biste AFsta, 18 B9t 1 iMe] H,0,5 H3)js}
t 8L 1 mit2 33k

7. Ximo| EAXa

22 AYATHE 33 ol §HE Aol
EEHUAR A& BE A7 AR 2= Statistical
Package for the Social Science Program(SPSS, version 21)& A}
83F0] BAHEL A (one-way ANOVA)S A A8}, AR 7F
9] 8- 9]A-2 Duncan multiple range test2 p<0.05 =Fof| A A
oA

Zdn} ol =k

=
1. E28 MAILIR dile| F&
Az 3 247 705 g9 F29 AR dujelA 95%

s

methanol @] FZo|A= 17.84 g2 o] 2540%9] =552
B, B2 FE3 AL 1630 g0 2 23.12%%] =&
Bttt Nam 5(2015)2 AMAF =25 A F ol A] 100% ethanol
oA 19.03% 2L EoA 21.71%9] =55 AR 23}
£ UEH Sl Methanolof| 4 &] =5-E9] ethanolo] A &] =
ERT oFF w4 YEld AL 20 AR B4 A4AY
37]9= B#Ho| 3, methanol & 53 0] ethanol 2t}
=2 AR AREHY, 95% methanol 9] FEES] Euid &
glof gt 552 &Y 8% Aol tigt A5l 54
= FolA st

2. & Ed|ul= e

Table 10]4] HE= vke} 20| 95% methanol F&E2| & &
Y= FFFL 28,708.0+1,755.05 ug GAE/mLZE eI,
T FEEL2 12,726.67+479.33 ng GAE/mL, S4-& &5}
95% methanol £EZEo)|A B33 B3] E o) A= methanol 2
233t L E0] 15854.67+498.38 ng GAEmMLE 713 =2
S B om, ethyl acetate 2 323 H3E-2 11,810.67+
584.48 ug GAE/mL, methylene chloride®] E&&E-2 5,294.67+
190.36 ug GAE/mLZ YEF} methylene chloride £&&°] 7}
& WA UEhdth Lee & Park(2016)2 /2ol 419 70%
methanol FEE°f+& 2,007.30+£109.28 ng GAE/mL7} g%
Ao wHEste] F29 AR ulsl GAFET
o HERE0l RE Y AT v, B
AlZo 2ol Ayt ¢ Qs Ao 2 Atz E Tl Methanol
EE9 §MEEY EZ A= methanol & & o] A9
& HsEol 7P A UEE, ol 3EtEre] 70%

N ox gH

ofy

ol -

RS

=4 EFIYEIA

Table 1. The total polyphenol contents obtained from C.
pinnatifida var. psilosa extracts using different solvents

Extraction solvents Total polyphenols (11g/mL)"

95% MeOH 28,708.0£1,755.05°
MC fraction 5,294.67+190.36°
EA fraction 11,810.67£584.48°
MeOH fraction 15,854.67+498.38"
Water 12,726.67+479.33¢
F-value 671.183(0.000)"

D Total polyphenol content was expressed as jig/mL gallic acid
equivalents (GAE).

The data are displayed with meantstandard deviation (n=3).

" Means with different letters (*°) within a column are signi-
ficantly different at p<0.05.

MC: methylene chloride, EA: ethyl acetate, MeOH: methanol.

methanol 59| B3 A3 oA methanol-& 880.53+£803.31
g GAE/mL, methylene chloride+= 273.39+10.19 pg GAE/mL,
ethyl acetater= 80.57+0.64 ng GAE/mLZ UERE Z(Lee KS
2017)€] B o) A] methanol £3-2 FUgt AIE el
1 o1}, methylene chloride®} ethyl acetateof| A 2}o|7} H Y-
HA R FEEH F& AR AolstaL, FHEEY 240l
oE T A A7 dasieh 52 HoA 9 F H=dt
SHE-2 ethyl acetateo]| 4] 488.3 mg/gC 2 7} =4 YeEl
(Kim 5 2005), H2] H|E FE&E9= 238.5+18.9 mg/g gallic
acid equivalent(Kim 5 2017), B X 0| ZFZ2EE 40% ofjet
2 E4FE9 A= 3.35 mg/g gallic acid equivalent(Choi 5
2016), Zuj7}e] FEEojixL= 35.06+1.28 mg/g quercetin
equivalent(Cheigh 5 2010), 23l A= 127.9 mg/g gallic
acid equivalent(Song 5 2018), X H A A AZKE F7| €3
EZA0Z AT A A= 5.18 mg/g gallic acid equiva-
lentJung 5 2018)0] Ql= A Z ZAMEQY, ZAMH A=}
9 Bl A= FSUAT Erfjo] &= AFEY
ZHE43E0] EAsHe AL Yeh, oY &8
gt A37F dast Ao Alrdch gujjof w2 F Zg
= TFE FY948Q #A7 e AL2 YEPTHp<0.05).

3. TXIZ20{= A (Electron donating ability measure-
ment)

Table 20)| A XH & v}2} Z+0] 95% methanol FEE2] A}
Fo5L 81.8+1.11%2 JEIY L, & 558 84.3310.1%2]
AT S-S Yeh) 5 288 w5 Aol gt A
©2 Uehtth Methanol $28& 34 Felel G2
B35 A3 o A= ethyl acetate £2 T} methylene chloride &

=
-
f
=
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Table 2. Electron donating ability of C. pinnatifida var.
psilosa extracts obtained from different solvents

Extraction solvents Electron donating ability (EDA)"

95% MeOH 81.8+1.11°
MC fraction 75.73£2.17°
EA fraction 79.73+1.32"
MeOH fraction 42.1+£5.01*
Water 84.3340.1°
F-value 671.183(0.000)"

D Electron donating ability (EDA) content was %.
The data are displayed with meantstandard deviation (n=3).
" Means with different letters (“°) within a column are signi-
ficantly different at p<0.05.
MC: methylene chloride, EA: ethyl acetate, MeOH: methanol.
gEo] ZrZF 79.73£1.32%, 75.73+2.17%= H]|5=gF a59°] 9
= Ao 2 VeI, methanol B3 o) A= 42.145.01%=2 713+
F2 AAFA5E Bk ol 95% methanol FEE0| 2=
ARF 52 OiFE ethyl acetatelL} methylene chlorideo]] &
dee e Aoz AlrHh Jang IS2018)= HEF
59 ARAFAE 54 AHNA 70% methanol FEE]
A 69.17+12.61%= e, Lee KS(2017)9] 1] 2kz7ter 70%
methanol £EE-9 A= 79.09£7.30% AAF50] Y= AL
2 wase] 2 QT fAR AABolso] i Ao y
ERgtth Ahn 5(2011)2 ©]t)E butanol, ethyl acetate, methanol,
ethanol, water, hexane ether 59| 0|2 =3t DPPH AX}&
o5 AFA 52.6~11.8%2] HAFAFo] Uehd Aeg 1
A3FHIL, Mo 5(2013)& =t ofehs 259 10.0 mg/mL
FIEOfA 75.17% HAAFA Aol Sl ALz HIstEnh Kwon
SQ011)E AASUR BYRN Helst A5y e
o DPPH 2htiz 7] B4 ATolN ke B5S FHE
7} 50% A% ) e 2129 BhHiz A7 5(1C) 2.2
7 AL AN YL ) FLY AR Auje] 05%
methanol ZE3} & &5, 18] 11 ethyl acetate2} methylene
Bogo) A8 B5S 2= AoE ARHL RYESS
wet Al Bejo] o AAEA5S Yehs 2o 2
2 W 7z FYI o|F VLT DLAE AL Bho) g
A7k Bas Aoz gtk 7 gujo] B2 A Fos
& o4l WAL Y AR LEPETHp<0.05)

2

4. Superoxide radical anion MIHs &3

Fig. 19]|4] X= u}e} o] 95% methanol +ZE-2] superoxide
radical anion A A %S 0.0222+0.0005, & FEE2 0.0197+
0.0003, methylene chloride H£8&-2 0.0356+0.0047, ethyl ace-
tate B3] E-o]| A= 0.0026+0.0002, 18] 3L methanol 23 EL
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=1
-
o

fiote -
STD Water 95% MC E& MeOH
extract MeOH fraction fraction  fraction
extract

fraction
m average  mthe standard devigtion

Fig. 1. The measurement of superoxide anion radical
depending on fractions. MeOH: methanol, EA: ethyl acetate,
MC: methylene chloride, STD: standard.

0.0305++0.00162 e QIth. Ethyl acetate H8Eo)| A T4
= U= A= Holu, I Aol 94 0)7] g A
o2 vebgth 98 gl wE FEE AolA] ethyl
acetate H-8)E0] superoxide radical anion ZFAA]| 7= AL
2 U T(Lee & Park 2016), Lee KS(2017)9] =) eiztel Al
Ho| A= ethyl acetate F-3]E-0J| ATt superoxide radical anion
o] Fashe o= Buste] B AUT 2 ABE hehy
o} FL YA Ffl 9] superoxide radical anion A7 %5-0]
R s Hl AL FEEY 8ol B2 A g Ude
2 FPE 5 303 299 & fadEY doiu &4
AT A-g A T TR TR AE B avt 9l
t}al AR E T} Methylene chloride2 £23F AdoA= B
superoxide radical aniono] Z7}5l= Ao 2 el 715A 4
Fo2 &8 Ao fald 28 AASE: st WHe
2 LT = oy, o] it WEgt o] A3 E ol
of gttt

5. Hydorgen peroxide MHs X

Fig. 20)|4 B v}l ZHo| hydrogen peroxide A|A5-2 95.0%
methanol FZE-2 0.005+£0.0036, & ZZE-o| A= 0.00157+
0.00249, methylene chloride #2E-2 0.0039+0.00364, ethyl
acetate E3E-2 0.0002+£0.00059, 18] 3L methanol EIEL
-0.00206+0.001652 eI, A2 22 9] hydrogen per-
oxide A|#5o] ofF m|oFet A2 yetytth A& A hy-
dorgen peroxide 2] A|A+= FEA|o = ascorbate peroxidase
7b Tofshs AL dA QIthAsada K 1992). m}utof ¢ 9]
2224 AT BHHo FEA BHNLEE Ao
Al7]= B gt d3H(Okoko & Ere 2012)%)| A= 100 ym
HO0, & AH8ste] 559 Adlls A 5F3t Hydrogen
peroxide ®] A|#50] of= mloFstA et A2 Ao AHS
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[
| 3 = '
waer 95% MedH MC{raction EA fraction
extract extract
fraction
maverage m the standard deviation

Fig. 2. The measurement of hydrogen peroxide decom-
position depending on fractions. MeOH: methanol, EA: ethyl
acetate, MC: methylene chloride.

= hydrogen peroxide®] % %(mM unit)7} TF2 &(Okoko &
Ere 2012)€}9] o]3Hum unit)of] TE F3Fo] & A= A}
FE, olo] itk Fgo] Zasirt

OOk Ol
a4

3=
F2Y AR G E S0ToA X3, o] & &4
Bof 95.0% methanold} B2 Z+z}F 72 hr A =8 o} o3}
3 olAg - BET 2220 dsjol & Eeluy g
272, DPPHo]| thgt AA}3ol5 A3, superoxide anion radical
o] AAs A3 223 hydrogen peroxide A 75 54 st
R3L, methanol 2 F&3 AL oA JES 23}
7181l (methylene chloride, ethyl acetate, methanol)2 £-2]
A ol 5Ee BYEE okl 3 Bl @
A, DPPHO]| o3t AR} o5 A ¥, superoxide anion radical
o] AlAs A9 123l hydrogen peroxide Al 75 S58&
Adte o3 Aok

L 50CoA ARE F2 APt GufjE Easte] 95%
methanol¥} B2 &3 582 212 25.40%2} 23.12%% T}

2. & ZY 9 & FFL 95% methanolo] A= 28,708.0+
1,755.05 1ig GAR/mL, B0 A= 12,726.67+479.33 ng GAE/mL
£ 95% methanolo]] & @o] &&= EeHsRE0] EA5H
= AL 2 YegaL, SA4S 2EE 8= 95% methanol
£E9] B3 oAE methanol2 HEE st B3 E0] 15,854.67+
498.38 ng GAE/mMLZ 717 =2 sFg B¢ o, ethyl ace-
fate 2 223 B EL 11,810.674584.48 1ig GAE/mL, methy-
lene chloride @] EEE-& 5,294.67+190.36 g GAE/mLE e}
methylene chloride 2] 71 W) vebeteh. Sufo] whe
Z Z99lE T2 p0.0594 F9AQ0 BAE S B
ik

3. DPPHO|| tjst AAZ % =H oA 95% methanol =

fr

& Ho

o

]_

=
=

O

o

o

ol -

uhg L T AFFLEEEA

B9 AXFASL 81.8+1.11%, B FZEL 84.33+0.1%2)
AAFASS U F 258 w5 AFolo] Qi A
© 2 Yyt Methanol F5ES SA4S 28st= &=
H33t A3 A= ethyl acetate 2] 7} methylene chloride £
8] 50| Z+z} 79.73+1.32%, 75.73+2.17%2 H]&3E d%0] ¢l
A0 2 VEE I, methanol £3 0] 42.1£5.01%=2 71 &
AAgo5S B BYo] 1E AT §
o4l AT U= EHATHp<0.05).

. Superoxide anion radical A|A% &) A= 95% methanol
FEE9] 0.022240.0005, & FEE2 0.0197+0.0003, methylene
chloride £3&E-2 0.0356+0.0047, ethyl acetate 3] Eo A=
0.0026:+0.0002, 18] 3L methanol £&&-2 0.0305+0.00162 L}t
ER SIt}. Ethyl acetate 2 E AT AT Uehgi= A
o8 RO}, 1 Aol FolFo|x] g Ao Uehyth

5. Hydrogen peroxide A|A%5< 95.0% methanol FEEL
0.005+0.0036, & FZ &A= 0.00157+0.00249, methylene
chloride E&&-2 0.0039+0.00364, ethyl acetate E2&-2
0.0002+0.00059, 18] 11 methanol £&&-2 -0.00206+0.00165
2 Yeh A0l i e AREL, AAH o2 hy-
drogen peroxide #|#-5-0] ot mlefet A0 2 Weyitt. Hydro-
gen peroxide®] A|A50] o} w|oFstA e 22 hydrogen
peroxided] F=of WE FFo| F A LR AR E O] o]of tf
3 7ol Wash o2 ARHG

1o o rlr tot
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