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For this study, we prepared organic solvent fractions from methanol extracts of Houttuynia cordata and
Lespedeza cuneate, and analyzed their chemical components and various biological functions such as
anti-oxidation, angiotensin-converting enzyme (ACE) inhibition, and a-glucosidase inhibitory activities.
We found that DPPH radical scavenging activity was highest in the ethyl acetate fractions of
Houttuynia cordata (90.8%) and Lespedeza cuneata (91.2%), whereas ABTS radical scavenging activity was
highest in the ethyl acetate fractions of Houttuynia cordata (86.1%) and the chloroform fractions of
Lespedeza cuneata (95.6%). FRAP activity was highest in the ethyl acetate fraction of Houttuynia cordata
(360.1 mg TE/g) and Lespedeza cuneata (239.2 mg TE/g). ACE inhibitory activity was highest in the
chloroform fraction of Houttuynia cordata (13.2%) and Lespedeza cuneata (35.2%). And, a-glucosidase in-
hibitory activity was highest in the ethyl acetate fraction of Houttuynia cordata (56.3%), and the water
residue of Lespedeza cuneata (93.6%). Finally, we investigated the DPPH radical scavenging activity of
20 types of pure compounds identified in Houttuynia cordata and Lespedeza cuneate. The results show
that quercetin demonstrates the highest DPPH radical scavenging activity. Overall, these results help
us to understand the functional chemical components of Houttuynia cordata and Lespedeza cuneate and

the biological effects of these components.
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FofREA A A5 Wl F55= It Ad< 7
SRt Agol A8 FEat 24, ERHE R0l E 24, Folin-
Ciocalteu’s reagent, sodium carbonate, aluminum nitrate,
potassium acetate, tocopherol, 1,1-diphenyl-2-picryllhydrazyl
(DPPH), 2,2"-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)
(ABTS), 24,6-tris (2-pyridyl)-1,3,5-triazine (TPTZ), trolox, so-
dium tetraborate, lung acetone powder from rabbit, hippuric
acid, captopril, p-nitrophenyl-a-D-glucopyranoside, a-gluco-
sidase, acarbose™ SigmaAh(St. Louis, MO, USA)9| A& <&
SR

HAXQ OFHE HIEE £E29 7F7I80 288 MZ
oj gz} ofAES EHS Bl eSS FELUZE
of, 80T A AN TA 23] FE3t] HEE ZFEES A
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Z Zed s $% A2 Folin-DenisH[13]¢ H¥ st 4
[3tAT. &, SFF 75 miE /\] °ﬂ FHoto] olgh-&of =2l
HeE FZE(2 mg/ml) 1 ml& ¥, Folin-denis A ¢ 0.5

ml, 35% BHAIEF 1 mlE < MJ 7}0}1 EHste] g
A IARE A s AT £ " A RS 9AE2 (6,000 rpm, 10
Byete EFFZAZ 760 nmolA FFEE SA3AT
Gallic acidE A3t AFAE A 3 F o= &F
< AFsFA oA, gallic acid equivalents (mg GAE/g) &9 Z

e AT

£ ECiHL0|E &2 &3

F TP R ol & Y-S Park 59 WH[28]E W3}
o AAEAY. dggd 59l HEE FEE 2 mg/ml =9
AE 05 mE #st ek 1.5 ml, 10% FAHLFHF 0.1
ml, 1 M Z42%F 01 ml, 755 28 mlE 73 & FE3]
st E T A2oA 4080 AA T AFE 10 mm A&
AHgate 415 nmoll A FHEE S5 AH ol £& A4
ZTOE AEIAT. FAEL 10% dALFrg dil T/

TE 7139k Querceting AE3td AFH S A4S & F

EEsolE s AHFdHOH, quercetin equivalents
(mg QE/g) &2 YERARAT

B4 Balis0ls HUAE BN U HE

o] 4 29} ofTF 9 ethyl acetate ¥ &0l tj3t 1352 7
4 AR 14% EgReolE AEY AN, A B4
HPLC (Agilent 1260 Infinity, Agilent, Santa Clara, USA) <}
UPLC (Acquity i class, Waters, Milford, USA)/MS/MS(TSQ
Quantum ULTRA, Thermo Fisher, Waltham, USA)E A}-4-3}
Hot. B4 thdE2 & caffeic acid, cinnamic acid, p-coumaric
acid, m-coumaric acid, ferulic acid, gallic acid, gentisic acid,
4-hydroxybenzoic acid, protocatechuic acid, salicylic acid, si-
1359 #2443

apigenin, astragalin, cosmosiin, fisetin, hyperoside, iso-

napic acid, syringic acid, vanillic acids =

quercitrin, kaempferol, luteolin, myricetin, orientin, querce-
tin, quercitrin, rutin, vitexing 3 14%9 EgtExolE 4
olth. B4 &A1& HPLC (1260 Infinity series, Agilent, Santa
Clara, USA)E AH&3tSith st A8 #48 29L& G
MGI (4.6x250 mm)< AH83tA3, 28 5= 30CE fA
Ao, o] 54 &l 1% formic acid F& 47 HE&ES
AHgate gradients o] &3tH T &2 1.0 ml/min, Y F
10 pl2 sty 13%9 H &4 4EE 254 nmF 320 nmol Al
A BAST EEtE ol ARS 248 2HS Cp
MG (46250 mm)S AH£319 7, 2P LEE 0CE 44
Ao, o]s4 e 01% ETEFLE MM ELHTFA)
T893 ol EYEL(ACN)= AH-4319 gradients o] &3}
Atk FFE 1.0 ml/min, FYHF 10 pl2 3] 1459 SR
TolE AES 350 nmol A B4EAT BN EE TS

o k2o =9 & 045 pm membrane filter2 o33 & AL
kAL, ol 5 &= HPLCE T3 < AH&stsitt sl e4tat
EetExolE JEY AFEAL UPLC (Acquity i class,
Waters, Milford, USA)/MS/MS(TSQ Quantum ULTRA,
Thermo Fisher, Waltham, USA)E AH-&3tth. WA, UPLC
BX %748 ACQUITY UPLC® BEH Cis 1.7 ym 232 A€
gted, 2- 2% 40C, % 350 ul/min, FYHF 2 pldtA 3L o]
54 £l= 01% formic acid7} 38 S/ 01% formic
acid7} 38 A EYELZ(ACN) 71€7] £8& 433
Ath MS/MS #4274 BAY Aeds A& 42
93l multiple reaction monitoring (MRM) %4 & &, neg-
ative ionization mode® 43} © £Ato] (M-H)- )& %=
o 7+ &4 precursor iong AA3Y tune YL B3 AA
9] collision energy 2 product ion< A E}3}4] spray voltage
2.0 kV, desolvation gas flow rate 800 1/hr®} cone gas flow
rate 1 1/hr, desolvation temperature 450C Z BA59
Orientin< positive ionization mode® £43tg o, 1 9] £

HzAe FAR BAARE QRS dugd % ¥



0.20 ym membrane filterZ 33 & AL L3 F 3, o] 5 &
nj & HPLC/MS/MS% 53& A3kt 3 =
10, 50, 100, 200, 500 ng/mlZ %NS 245

DPPH 2|

DPPH (2,2-diphenyl-1-picryl hydrazyl) 2}tz &~A 42
Blois®] ¥ [3]< W33t AAsH T &, DPPH 16 mg<
AEE 100 mid e F F T7< 100 mlS 7hetal A HA =
o3 & Agetitt. DPPH €942 w9 §3=7F 1.6-17
AE7h HA g2 FYste] Attt dged =<
NeE& F2E2 mg/ml) 1 ml< Fste] DPPH €9 4 mlE

ANEN 5

U F AL 080 HEAA 517 nmol A FREE 54
selth FARL AR Ul e 1 mE At s
24897 oke) 4ol 2|5} DPPH 02 24242 A48
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ABTS 2|z
ABTS #t]Z 2A 842 Pellegrin 59 WH[29]0.2 4
3t At} 2,2 -azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)
(ABTS) 0.19 gQ 50 ml o §F-2-¢l &38}3} 3 potassium persul-
fate 0.065 g 100 ml A &= &afste] 11 W2 EF &
Ao adlA 1647 FA| ko] ABTS Ay e dS A4
ANZ . ABTS &2 thxv 9 FEE7F 1.0 A=t HEs
A2 34ste] AH&3L5TH ABTS A% 1.8 mld] o &-&o]
=9l WEE FEE2 mg/ml) 02 miE 7t5te] WHSAA H g
5] 5% Foll 734 nmoll M FHES FAHAT AP L AT
&5 Agote]l YA AL, FEE HUbT B
FEES 4av &2 ABTS SHH 2 2AZH & A6t of
o2 Asttt.
ABTS 2tz 27484 (%) = [1-(N & A7+
Ag FR7TY F3E)] <100

ANgN &3

<
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FRAP &3

FRAP (ferrous reducing anti-oxidative power) &4 A%
< Benzied} Strain [2]9] W& HE st AA3H T Glacial
acetic acid 16 ml¢} sodium acetate trihydrate (CH;COONa)
31 ge EF 1L SF5 59 300 mM oA E| | E &5
9 (pH 3.6)= WH=Ath 40 mM @4} 10 mlo} 0.031 g 24,6-tri-
pyridyl-s-triazine (TPTZ)S.2 TPTZ solutions THES T &
Aol H 678E 00541 g& FFT 10 mlel 59 20 mM
@Al 678 ES BT TE AYS AU E 1011
o &2 Edsto] FRAP AoFs e g =<
Hes FE2E AEQ2 mg/ml) 02 mloll 37C F&240A
FRAP A¢F 1.8 mlE Yol E¢ste]l A&sl 3083 A4
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P 2 *f—% 3o H, trolox
equivalents (mg TE/g) G = %E}lﬁ QA th.

A A LGS ZA 6 %Sﬂ 28290 rabbit
lung acetone powderg 0.3 M NaCl& %3 0.1 M sodium
borate buffer (pH 83)°1 1 g/10 ml®] T =& &3)3to] 4T
A @A sto] 24N FEET ]% ,000 rpmell A 303
T AAEYE &t 1 AeAE 2ELY0R AT
714l 2 M NaCl& &#% sodium borate buffer 2.5 mlE
hippuryl-histidyl-leucine 25 mg® €313} 2 mg/ml| &

Z ARSI AR A L' A 2 E 4 (angiotensin con-
verting enzyme, ACE) A8} &4 2 Cushman?} Cheung®| %
W72 HEste A3 90. Asd 2549 50 pl, sodium
borate buffer (pH 8.3) 100 ulE 7}3ted 37T +&= oA
57 WA gl 714 &9 50 WE 7kEka 37C 4
2 AAA 1AL BEEAIZ F SR 7Edo] wheE AR A
At Wgdo| ZFFE 5 mlS 7182 0.45 pm membrane
filterE o83k o3 g & A4 A=< hippuric acid
& HPLCE ZA43ta t 2ol thet peak aread] < wlu 3}
o ACE As|2A o2 Yehldet. oy A thz=T & capto-
pril 2 mg/ml)E AH-&3}% 2™ HPLC (Agilent 1260 Infinity,
Agilent, Santa Clara, USA) 4] 271 Table 19 UERAIT

a-Glucosidase HMai&ts £
Z8 AL 50 mM potassium phosphate buffer (pH 6.5)°]
p-nitrophenyl-a-D-glucopyranosideE 2 mM & =2 &3¢
BE AE3HH T 7142 50 mM pottasium phosphate buffer
(pH 6.5)°l 1.0 unit/ml a-glucosidase & =& &3]3t A}, o
glucosidase 3] &4 & Watanabe®} Kawabata 59| % [36]
< Wyt A3 T 50 mM potassium phosphate buffer
(pH 6.5) 700 plof ol g-&o] =<9l %22 mg/ml)< 100 pl,
2 mM p-nitrophenyl-a-D-glucopyranoside 100 ul€ <At &
7¥eta vpA 2o 2 1.0 unit/ml9] a-glucosidaseE 100 ul 7}at
04 1mlg stal & ¥ed 4 QA kit 37C F52 FA
3 B8 F 583 7t BHeA7a ¥ & ACN 1

Table 1. Conditions of HPLC analysis for hippuric acid

Parameters Conditions
Injection volume 20 ul
Detector 228 nm
Column Cis MGII (4.6x250 mm)
Column temperature 30C
Flow rate 1.0 ml/min

Mobile phase 30% ACN+0.1% Trifluoroacetic acid
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Table 2. Conditions of HPLC analysis for p-nitrophenol

Parameters Conditions
Injection volume 10 ul
Detector 280 nm
Column Cis MGII (4.6%250 mm)
Column temperature 40C
Flow rate 1.2 ml/min

Mobile phase 20% ACN + 0.1% acetic acid

ml 7}3F3 045 pm membrane filterE ©] &3t o I3}t
F243 A E<l pnitrophenol?] %-& HPLC (Agilent 1260
Infinity, Agilent, Santa Clara, USA)Z 74 3}e] tz79f o
g peak area®l & M3} a-glucosidase 3] F4 0=
UErH AT ol w YAt =& acarbose (2 mg/ml)E A3t
Hom, 4 27-& Table 20 YER AT

X

/Kal

t= ofm
e~
mor

A 33 whEetel AASG 1 A3 g
W3 EFUAE FA 8} (mean+SD), SPSS Program (SPSS
Statistics 25, SPSS Inc., Chicago, IL, USA)& o] &3] EAHE
41(ANOVA)3} Duncan’s multiple range test (p<0.05)& 44|
skt
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7 e

o} x8} ofBES f7| L& EHE 85 Table 39
eIt oAz FEEY 58 EFAA 329% /M4 =
QA OFAE LS FE2F £ butanol HE Eol| A 294%E

[e]
&L
M =9kt oA 29 oFFEL chloroform £8 &2 89

27t 6.0%, 5.5% % 7+ Wt

aa

O1Mx0t OFE 2229| & Edlui=nt S22 0|= Bt

Az FEed EAse ded 242 "MILTXPE A3}
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Table 3. Yields of solvent fractions from Houttuynia cordata and
Lespedeza cuneata

Yield (%)

Fractions :
Houttuynia cordata Lespedeza cuneata
Hexane 9.7 10.1
Chloroform 6.0 55
Ethyl acetate 12.4 13.6
Butanol 23.5 29.4
Water 329 26.0

A& o2 hHES F7147 RHEY F Felsls
Y3 3 Fancols L SHHYL BP9 F E

H& &5 24247 ethyl acetate #8E0] 9] % 2005 mg
GAE/g, oF#& 1429 mg GAE/go. & 7}4 %9&9_131, water
ol 247} 353 mg GAE/g, 455 mg GAE/go. & s
ke el At (Fig 14). £84 & Ea}iiol# e
ethyl acetate F+Z%°| °]4 % 157.1 mg QE/g, k& 1303
mg QE/g & & 7} #9k1, chloroform F&&°] 247 14
mg QE/g, 6.7 mg QE/go. & 7}4 v dFS Ve AT
(Fig 1B). Kim [21]¢] FFolA %L oF#HE L ethyl acetate

EoM & Z85E 2711 mg GAE/g, & TH o=
9.27 mg CE (catechin equivalent)/g 2.2 o] 714 &9k,
% £ hexane #8294 361 mg GAE/g & ZoHi
So]E& water T4 2.66 mg CE/go & o] 7} ¥t
o B a7k Aole FEWH A A Ao o3t
Ao ® BodE,

0{M =0} OFZHR9| ethyl acetate 22E9| WA M2t
o] 29} ofTHE 9 ethyl acetate EIEE A& =2
T UPLC/MS/MSE ©| &3t &4t /8 HES A &3

th. 1 A3}, o}4 % ethyl acetate ¥ E 9 A protocatechuic
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Fig. 1. Total polyphenol contents (A) and total flavonoid con-
tents (B) of Houttuynia cordata and Lespedeza cuneata.
Values are mean + SD (n=3). Data with same superscript
letters in the same column are not significantly different
(p<0.05).



acid A4 #9] 1121 mg/go.2 7M4 9tk 1 G2 o2E p-
coumaric acid 0.496 mg/g, vanillic acid 0.410 mg/g, caffeic
acid 0.314 mg/g, 4-hydroxybenzoic acid 0.259 mg/g, ferulic
acid 0.214 mg/g, syringic acid 0.016 mg/g «2 & E}t}.
OF#E 9] ethyl acetate &&= ol 4= protocatechuic acid 3
£0] 0790 mg/goZ 7H E94Th I By S 2 & p-coumaric
acid 0.301 mg/g, vanillic acid 0.210 mg/g, ferulic acid 0.158
mg/g, caffeic acid 0.140 mg/g, 4-hydroxybenzoic acid 0.123
mg/g, syringic acid 0.025 mg/g =22 E 3T (Table 4).
Protocatechuic acid 583} Zeupr&ol M A5 £2 539
ou], ¢4 G4, FES, T Y S AL A= A
o7 HAFQUTH35]. o] 29} of#E ol protocatechuic acid
Aol BF FRrE Yo 3t Fs, FAT, I 24

“

0{M =9} OFZZO| ethyl acetate EEE9 Z2lE0|=E
M

o] 29} ofHE 9 ethyl acetate EIEE o F&o =2l
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% UPLC/MS/MSE o] &3t Zetixolt 7 d& S A
Fatach. 2 A7, o] % ethyl acetate 8 E°l| A& querdi-
tirin 43 5-0] 13960 mg/g 2 714 ¥4Th 1 o2 E hy-
peroside 11.502 mg/g, orientin 7.538 mg/g, isoquercitrin
4.672 mg/g, rutin 1.313 mg/g, quercetin 0.554 mg/g, vitexin
0.367 mg/g, astragalin 0.088 mg/g, luteolin 0.043 mg/g,
kaempferol 0.033 mg/g, apigenin 0.020 mg/g, myricetin
0.002 mg/g o2 E3kT} ofHE ethyl acetate 3 & 9 A]
T vitexin J0] 12329 mg/go & 7} #okTh I ThFo R
+ isoquercitrin 1.594 mg/g, orientin 1.504 mg/g, hyperoside
0.323 mg/g, rutin 0.235 mg/g, luteolin 0.112 mg/g, quercitir-
in 0.040 mg/g, quercetin 0.014 mg/g, myricetin 0.005 mg/g,
apigenin 0.002 mg/g <22 3% 3kTH(Table 5). °14 %<} °]E3'Jf
%9 quercitrin, vitexin 0] & ol 3o ¢
8} Ak3) %/Ké/ o]h&ll—,g_ NE 3 oy iy, Aoy cﬂtﬂ- E
o &

5 50 UL Ao FAHY. Quercitrin® HZUF-Z o A
ol oA AR R, P43 A, ArFH4E, 4P
A g ojxgol Qe A0E B &’iE‘r[Sl]. Vitexing 55

Table 4. Quantitative analysis of phenolic acid in the ethyl acetate fractions from Houttuynia cordata and Lespedeza cuneata by

UPLC/MS/MS

Houttuynia cordata

Lespedeza cuneata

Compounds Conc. (mg/g) Compounds Conc. (mg/g)
Protocatechuic acid 1.121+0.016™ Protocatechuic acid 0.7900.019"
p-Coumaric acid 0.496+0.00” p-Coumaric acid 0.301+0.013°
Vanillic acid 0.410£0.01° Vanillic acid 0.2100.015°
Caffeic acid 0.314:0.01° Ferulic acid 0.158:0.019”
4-Hydroxybenzoic acid 0.259+0.011" Caffeic acid 0.1400.004"*
Ferulic acid 0.214+0.011° 4-Hydroxybenzoic acid 0.123+0.001"
Syringic acid 0.016+0.003° Syringic acid 0.025+0.002°

YValues are mean+SD (n=3). Data with same superscript letters in the same column are not significantly different (p<0.05).

Table 5. Quantitative analysis of flavonoid contents in the ethyl acetate fractions from Houttuynia cordata and Lespedeza cuneata by

UPLC/MS/MS
Houttuynia cordata Lespedeza cuneata
Compounds Conc. (mg/g) Compounds Conc. (mg/g)
Quercitirin 13.960+0.357"" Vitexin 12.329+0.402"
Hyperoside 11.5021r0.540](3i Isoquercitrin 1.594ir0.204z
Orientin 7.538+0.132 Orientin 1.504+0.202
Tsoquercitrin 4,672+0.036° Hyperoside 0.323+0.018"
E CD
Rutin 1.3130.062 Rutin 0.235+0.030
Quercetin 0.554+0.005 Luteolin 0.112+0.009"
Vitexin 0.367i0.0452?{ Quercitirin 0.040i0.003§‘°
1 +i 1 +
oo T Gt oaa,
Kaempferol 0.0330,004°" Ayi enin 0.002:0,001°
Apig};nin 0.020+0.002°" P o
Myricetin 0.002:0.001"

YValues are mean+SD (n=3). Data with same superscript letters in the same column are not significantly different (p<0.05).
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Fig. 2. DPPH radical scavenging activity (A) and ABTS radical
scavenging activity (B) and FRAP assay (C) of organic
solvent fractions of Houttuynia cordata and Lespedeza
cuneate. Values are mean * SD (n=3). Data with same su-
perscript letters in the same column are not significantly
different (p<0.05). HC: Houttuynia cordata, LC: Lespedeza
cuneata.

FRAP 45 S48t £8=°l 93 DPPH 22 &7
G4 SA% A3, Fig 24004 HE vieh o] of x99
OF 9 ethyl acetate 8= A Z+2t 90.8%, 91.2% < &4
o2 AAEA 71 HUdth oA ZE hexane FEE A
38.7%, OFHE-2 water FOIA 484% = Mg W AAGAHE
HATH ABTS et 2 &7 845 34T A3, oj4 % ethyl
acetate £ & E0| 86.1% = 2AZA o] 714 H% oM, water
FoA 294%% 2ABG0] 7H Wttt oFEE 9| 4% chloro-
form £ EA A 956%2 2ATA ] 7HF £32H hexane
Y EAA 503% A 7HE He AAEH S HATHFg. 2B).
o]z} oFREY {71 &m FHEY FRAP 42 ethyl
acetate ®3E0°] o} % 360.1 mg TE/g, F&F 239.2 mg
TE/go 2 7H4 #9ta1, A 2 & water 50| 369 mg TE/g,
OFFHE-& hexane ¥¥%°] 431 mg TE/go. & 7MW &4
< YER A th(Fig. 20). Leet Yoon [27]9] ATl A op&
o Mg FZE@ mg/ml)9 DPPH otz £AZ4H L
7820%% Zo] AP 237]9 FEAE T AR 20A
Z E9oH, Kim 52119 dFoA & oF#&2 DPPH 2t
Z 2AZH 3 ABTS 2tz 27 &4 o] ethyl acetate &3 &
o A 20.80 mg TE (trolox equivalent)/g, 33.76 mg TE/gS. &
7HE =4 dEwRd.
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Fig. 3. ACE inhibitory activity (A) and a-glucosidase inhibitory
activity (B) of organic solvent fractions of Houttuynia cor-
data and Lespedeza cuneate. Values are mean = SD (n=3).
Data with same superscript letters in the same column
are not significantly different (p<0.05). HC: Houttuynia
cordata, LC: Lespedeza cuneata.
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A 2’4l A 8 E A (angiotensin converting enzyme, ACE)
+ angiotensin 1 9] Ztol] &4 3= Hisleus A Hate an-
giotensin 11 ¢ &HE £ A71% angiotensin Ml 2]} al-
dosterone®] &1 S A A & Z4A71= bradykinin
& EZ48 A7l a0t ACE AdiAl= ACEY] 282
Aol 302 bradykining 27443} ote] AZERE FAAA
sodium ¥ & o] ZLeHA o] Fo|AA dto] EUE & 9
TH12, 14]. o] =9 oFRE o 3 FE=9 ACE A 24
< 343 A%E Fig A YA &8 189 A
48 chloroform £8&Eo] o] A% 132%, oFBE0] 352% =
7V =%, water 5] oJA % -23%, OFRE 43% 2 1A
SOk o gz o ofRE e £ FEm T FHLS 4
a-glucosidase A3 F4S S48 a-Glucosidase:
Aol Fofl e drstEs TEFOR ABNIE B4
A gy &Ake] 9 aglucosidase®] 24 0] Bl wls)
EobA 9 A5 o] H21]. a-Glucosidase A el Al =
g 435 AAHNA FFE AGANIE AR &4
brush borderell &A4j3t= Bd77F &%
7tg# o2 At Zell A grdte F %
ShEs AUAA Bol AT A% A% n¥87s e

HlojEA By Satel Al Z3H4 ol t[10]. of
o] £#YE9Y aglucosidase A3 &4 & YeEH A THEF
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Table 6. DPPH radical scavenging activities of identified com-
pounds from Houttuynia cordata and Lespedeza cuneata

DPPH radical scavenging

Compounds s
P activities (%)

Caffeic aicd 93.4+0.8""
Syringic acid 84.6+2.6"°
Ferulic aicd 76.4+39"
Protocatechuic aicd 70+3.9"
Vanillic aicid 26.7+2.5°
4-Hydroxybenzoic acid 20.8+3.9%
p-Coumaric aicd 19.340.8"
Quercetin 96.3+0.2"
Myricetin 948:04"
Kaempferol 944+16"
Luteolin 88.7+1.3"
Orientin 88.22.3°
Isoquercitrin 872420
Hyperoside 83561
Quercitirin 83.1+1.0°
Rutin 748+41°
Astragalin 202+2,0"
Apigenin 20.2+0.6"
Vitexin 19:25"
a-Tocopherol 80.6+0.6

YWalues are mean+SD (n=3). Data with same superscript letters
in the same column are not significantly different (p<0.05).
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3B). + 99 Pk 8L oA % ethyl acetate =0
56.3% OFHE water Z°] B6%E M =91, oA = water
%] 1.2%, °F&E hexane 8 &0| 175%2 7H4 Wokth. of
HE waterg ol A& o] Eof sEHE ST 27 100
ug/ml 70.1%, 200 ug/ml 83.4%, 500 ng/ml 89.7%, 1,000 ug/
ml 914% ZH, of&E water 5] =0l ©E aglucosidase
A 2ol 5 FAS 4 U ofHE 9| water T
a-glucosidase AN G4 Fo} ol EFH7} & Ao=
A, o] & o] &3t At FEE STl 7k T Aot
Kim 52119 7oA = of#HE Y water Tl A A3 &4 o]
50 ng/micll Al 9B85%E - wtom B AT vl S
= B4t

O{A =9t OFZHE FeH HHMEO oIS itst a3y

o]z} ofFE oA Rl HEAta} ZeEwolT A
3 %] DPPH radical 2A&4& £4¢ Z34E Table 69
YER At g4t A8 AR S92 caffeic aicd7} 93.4%
2 /M E4T B2 2 syringic acid 84.6, ferulic acid
76.4%, protocatechuic acid 70.0%, vanillic acid 26.7%, 4-hy-
droxybenzoic acid 20.8%, p-coumaric acid 19.3%9] &4 &
et St ol 8 AEe &AL quercetin®]
96.3% 2 7H¢ =4t 5 22 myricetin 94.8%, kaempfer-
ol 94.4%, luteolin 88.7%, orientin 88.2%, isoquercitrin 87.2%,
hyperoside 83.5%, quercitirin 83.1%, rutin 74.8%, astragalin
20.2%, apigenin 20.2%, vitexin 19.0%2] <=2 DPPH 2t
A2ASEE YUY, o 2= HEA F caffeic acid, sy-
ringic acid £2tR 20| & F quercetin, myricetin, kaempfer-
ol, luteolin, orientin, isoquercitrin, hyperoside, quercitrinol
T st JEO0E FAHI, R EL HEL F caffeic
acid, syringic acid ZgHrolE £ quercetin, myricetin, lu-
teolin, orientin, isoquercitrin, hyperoside, quercitrin°] =)
gatsl R oz FAHHEY,

THHOE 2 A7 d84=q o2 okEe e vE
& 322 A4 A8 2dE€ Axsty, 4 29
o FfEol e 7e8 48 EAA ZHE AT F4ks
24 T Odd A2 el E3, ks 240
71 £ ethyl acetate &= FE A4 4834 S
ojlE AuS AT 3 A THE sslon, gdd NEAE
of o gt B LT & A7 Ade o84
=9 71sAd A8 4 3 O Agd A7 =%
g Zoln e < ol &3 gdsty FEAT A7l 28

2 d3E 20189 % A F4AE T vho] S H 23] 4t 7]
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(Fatstsn A3y, FPtdsuisn 494, AAEE BARHATY)
2 %?E oz ofREY HEE FE2Y £AH f7180 EHES Axsty, £YE2Y 74 4R E
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