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Anti-oxidant Activity of Phenolic Compounds and Simultaneous Contents Determination
using HPLC-UV from the Akebiae caulis

Min-Ji Kyung, Hye-Jin Jeon and Wan-Kyunn Whang”
College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract — Akebiae caulis have been used in folk medicines for diuretic, menstrual pain, and diuretic pain. It has been also
resolved nephritis and cystitis. In this study, we isolated three phenolic compounds from 70% methanol extract using the
open column chromatography. These isolated compounds which were 2-(3,4-dihydroxyphenyl)-ethyl-B-D-glucopyranoside,
5-0-caffeoylquinic acid, and syringoylglycerol 2-O-B-D-glucoside were determined by physico-chemical apparatus. Fur-
thermore, we conducted DPPH and ABTS assay in order to screen the antioxidant activity of isolated three compounds.
Also, we developed a rapidly HPLC-UV analysis method of two phenolic compounds (2-(3,4-dihydroxyphenyl)-ethyl-B-D-
glucopyranoside, 5-O-caffeoylquinic acid) for evaluating the Akebiae Caulis collected 30 samples from different regions.
From the experiments, all three isolated compounds showed the significant antioxidant activity. We suggested that the con-
tent criteria of marker compounds were shown by a simple and rapid HPLC-UV method. The contents respectively were
0.009% (2-(3,4-dihydroxyphenyl)-ethyl-B-D-glucopyranoside) and 0.036% (5-O-caffeoylquinic acid).

Keywords [ Akebiae caulis, 2-(3,4-dihydroxyphenyl)-ethyl-B-D-glucopyranoside, 5-O-caffeoylquinic acid, syringoylglycerol

2-0-B-D-glucoside, antioxidant activity, HPLC-UV
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B A Tto AFE-3E 7]7]| 2% BalanceMetter Toledo ML204,
Switzerland), Shaking water bath(Daithan - Sci LSB-045S,
Korea), Vortex mixer(Thermolyne type 37600 mixer, U.S.A.),
UV/VIS spectrophotometer(Human TU-1800PC, Korea, Optizen
2120 UV, Korea), TLC Adsorbent(Kiesel gel60 F,5,, Germany)
So] glov], 3% % &1gM AHgH S Methanol
Ethanol, Acetonitrile, Chloroform, Water, Formic acid, Acetic
acid(.T. Baker, HPLC grade, US.A.) 5 AFg313it}. Column
Chromatography 2] % %A 2+ Diaion HP-20(Nippon Rensui
Co., Japan), Silica gel(70-230 mesh, Merck, Germany),
Sephadex LH-20(25~100 um, Pharmacia, Sweden), ODS gel
(400~500 mesh, Waters, U.S.A.yS AR5}t HPLC £
AFE-3E 7]7] 2+ YL9100 system, YL9101 Vacuum Degasser,
YL9110 Quaternary Pump, YL9120UV/Vis Detector(Korea),
ACE 5 C18(4.6%x250 mm, 5 um), Kromasil 100-5 C18(4.6%
250 mm, 5 um), Phenomenex C18(4.6X250 mm, 5 pm)s AR
SIaL, AR Y 2 dAksked AokS TH-NMR spectrometer
(Varian Gemini 2000, 600 MHz, US.A.), *C-NMR spectrometer
(Varian Gemini 2000, 150 MHz, U.S.A.), FAB-MS spectro-
photometer(VG 70-VSEQ), Source(ionized by 35keV Cs™ ion
beam), Matrix(glycerol, England), NMR Solvents(CD;0D,
internal standard, TMS), L-Ascorbic acid(Sigma Chemical Co.,
U.S.A.), DPPH(1,1-diphenyl-2-picrylhydrazyl(Sigma Chemical
Co., US.A.), ABTS(2, 2'-azinobis(3-ethylbenzothizoline-6-sulfonic
Acid)(Sigma Chemical Co., U.S.A.), Potassium persulfate
(Sigma Chemical Co., US.A.), Trolox(6-Hydroxy-2, 5, 7, 8-
tetramethylchromane-2-carboxylic acid, 7%, Sigma Chemical

Co., US.A), Tecansunrise microplate reader(Switzerland),
Tecan ELISA reader(Austria), Repeating Pipette(Capp Rhythm
RP-50, Denmark)s AH&-3to] S350t
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RS 93 2% 3kgs H7IE ARESe] Wallska 70%

1 1075 9L 24117 FE3to] oelgion o5 43]
W & 28Fs= 8lo] & 3828 FEES AU S 1
Fgk 5 chloroforms: ©]-8slo] X7 RHEFES o}al, &5l
chloroform% +% 13 g7} water i& 368 g, precipitate 1 g
A2itt. Diaion HP-20 ©]83}°1 open column chromatography
£ 2510 water -2 208 g, 30% methanol & 29 g, 60%
methanol ¥# 91 g, methanol 3 29 g2 77} Ao}k, 1 &
30% methanol +&ES 322 2-(3,4-dihydroxyphenyl)-
ethyl-B-D-glucopyranoside, 5-O-caffeoylquinic acid, syringoyl-
glycerol 2-O-B-D-glucosideE 2|33t} 2-(3,4-dihydroxy-
phenyl)-ethyl-B-D-glucopyranoside= ODS© 5% 20% methanol),
silica gel©©]5*+ chlroroform : methanol=4 : 1)E ©]&-3)] F2J3}
o). 5-O-caffeoylquinic acid= ODS(®]-5% 20% methanol),
sephadex LH-20(©]5"¢ 20% methanol) sephadex LH-20(°]%
A} 10% methanol)s- o83l w2]31%131, syringoylglycerol 2-O-
B-D-glucosider™= ODS(®]5%} 20% methanol), sephadex LH-
20(©1'5% 30% methanol), ODS(]=4} 20% methanol)S ©]-&
sto] Felsksith.

2-(3,4-dihydroxyphenyl)-ethyl-p-D-glucopyranoside
(C14H2008)

A 749

Positive FAB-MS: m/z 339[M+H]*

'H-NMR(600 MHz, CD;0D): 4 2.78(2H, m, H-7), 3.18(1H,
dd, /=7.8, 11 Hz, H-4'), 3.31~3.34(2H, overlapped, H-2', H-
3", 3.68(1H, m, H-8), 3.65~3.71(2H, overlapped, H-5', H-6"),
3.86(1H, dd, /=1.8, 12 Hz, H-6), 4.02(1H, m, H-8), 4.28(1H,
d, /=78Hz, H-1), 6.55(1H, dd, /=1.8, 7.8 Hz, H-6), 6.66
(1H, d, J=7.8 Hz, H-5), 6.69(1H, d, /=2.2 Hz, H-2).

BC-NMR(150 MHz, CD,0D): & 36.5(C-7), 62.7(C-6), 71.5
(C-4"), 72.0(C-8), 75.0(C-2", 77.9(C-5"), 78.0(C-3"), 104.3(C-1),
116.2(C-2), 117.0(C-5), 121.2(C-6), 131.4(C-1), 114.6(C-4),
146.0(C-3).

5-O-caffeoylquinicacid(C,H;504)

R

Positive FAB-MS: m/z 339[M+H]*

"H-NMR(600 MHz, CD,;0D): § 2.06~2.21(4H, m, H-2, H-
6), 3.73(1H, dd, /=3, 84 Hz, H-4), 417(1H, dt, /=3, 5.1 Hz,
H-3), 5.33(1H, ddd, /=4.2, 9, 9 Hz, H-5), 6.26(1H, d, /=16.2
Hz, H-8), 6.78(1H, d, /=8.4Hz, H-5), 6.95(1H, dd, /=1.8,
8.1Hz, H-6), 7.05(1H, d, /=18Hz, H-2), 755(1H, d, /=
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15.6 Hz, H-7).

BC-NMR(150 MHz, CD,OD): & 36.7(C-2), 37.3(C-6), 69.8
(C-3), 70.5(C-5), 72.0(C-4), 74.7(C-1), 113.7(C-2'), 113.8(C-
8), 115.0(C-5), 121.5(C-6), 126.3(C-1), 145.3(C-7), 145.6(C-
3), 148.1(C-4'), 167.2(C-9), 175.5(COOH).

Syringoylglycerol-2-O-B-D-glucopyranoside(C,;H0;,)

ujgpale) Ruk

Positive FAB-MS: m/z 339[M+H]"*

"H-NMR(600 MHz, CD,0D): & 3.22~3.34(4H, m, H-2, H-
3", H-4', H-5), 3.39(1H, dd, /=5.7, 11.7 Hz, H-9a), 3.55(1H,
dd, /=3.6, 12 Hz, H-9b), 3.64(1H, dd, /=5.7, 12 Hz, H-6),
3.82(1H, m, H-8), 3.84(3H, s, 3,5-OCH,), 4.36(1H, d, /=78
Hz, H-1), 4.68(1H, d, /=6.6 Hz, H-7), 6.69(1H, s, H-6).

BC.NMR(150 MHz, CD;0D): & 58.0(3,5-OCH,), 64.2(C-6),
64.8(C-9), 73.0(C-4"), 76.7(C-7), 77.1(C-2), 79.5(C-5"), 79.7(C-
3, 88.0(C-8), 106.8(C-1"), 106.9(C-2,6), 134.4(C-1), 137.8(C-
4), 150.8(C-3,5).

st g 53

1,1-Diphenyl-2-picrylhydrazyl(DPPH)E 0|25} free radical
scavenging activity 8 —DPPH assay+ vll-¢- eHJ 3t free
radicalZ4] 517 nmelA] T35 7HX= Z1sk A SHER free
radical scavenging activity”} 3= B4 @ilksl B44S 59T
T e 7R S8 ol & AdeMe AlRE 7 sEEE
ZA|8F 29 20 pl(control: 95.5% ethanol)*ll 0.1 mM DPPH £
o1(99.5% ethanol) 180 p2- 371511, tecan austriagmbh(®E-5-
Wl =47 sunrise)Z 103 Z1Esto] 37°ColA] 208 5
¢} incubation?] 7] - tecan austria gmbh(ELISA reader, BIO-
RAD, US)E ©]&-3l9] 517 nmelld SH=E 574 siich. 4P
ok tiZ© 24 L-ascorbic acid® SEEZ ZASt] £ 2
Yol ARSI 7 Al5e] s S S48k flste] A
3} A3 =5 free radical scavenging activityZ4] %]
sk31aL, 7F AlES] IC,S vlal HESHIC

2,2'-Azino-bis(3-ethylbenzothizoline-6-sulfonic acid)(ABTS)
£ 0|88} free radical scavenging activity S8 — & o170
A AM8-3F ABTS assays= Arnao'®2] Wel ¢Asle] ABTS7}
potassium sulfate®} "53] AJ7|= ABTS. + o}l radical
scavenging activity= ©]8310] A|59] &4kl S F718k
t}. 7.4 mM ABTS?} 2.6 mM potassium persulfate -4 =3¢
sto] 12413 22g AISFA L. = Aol ARgslr] 218k] stock
solutionS> methanolZ 3] 3}o] UV/Vis spectrophotometer
732 nmelx] SFETE 1.2 olaPt HES W - w5 ARG
stock solution 50 p/¢} 3]4 ¥ ABTS™ o] radical solution

950 W EF3to] Aofx 20F AF B STt HEH o=
UV/Vis spectrophotometerE- ©]-4-5+0] 732 nmeollA] Al &9
HEE S Y U2 E2AE troloxE ©]8313]
AT

jﬂ ool
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A 59 free radical scavenging activity= H] il
AlEE] IC,;s vl A=

HPLC A& 9[st Mx2| W 2=

=ulell @A FEEAY AHYskE 55 7 AR 30E 5
= —’F%j’é}‘iil’/}(Table D. 7RIS AES H7 )= sk 4
slo] 502 AE X5 05g5 7‘3‘?4_0 o} 70% methanol 50 ml

< 7F3iTE. 607k 3 5 AEE7E o] 83t
3.500 rpmellA] 10i7F Gl st $ oj7gt oS membrane
filter(0.45 pm)°ll E3}A 10 pE HPLC system®l 54!
sto] FAGITE Ao RE g FEEoA g 35
3}3-E 2-(3,4-dihydroxyphenyl)-ethyl-B-D-glucopyranoside, 5-
O-caffeoylquinicacid, syringoylglycerol2-O-p-D-glucoside= A}
gatlon, 247t 1.0 mg® dstA FHsto] Uﬂ‘?:‘f% 1mis 7}
3t ¥ 1 mg/mi®] standard stock solutions H5¢] 4°Cel] B3t
stal WGAEE 3 A5k ARSI Y. 2429 standard stock

E
o,
rlr o{N

Table I - Sample list for experiments the stems of Akebia quinata

No. Botanocal name Contry Obtained region
1 Akebia quinat Korea Gyeongbuk, Yeongchun
2 Akebia quinat Korea Chungbuk, Jecheon
3 Akebia quinat Korea Jeonbuk, Muju
4 Akebia quinat Korea Gyeongnam, Jinju
5 Akebia quinat Korea -
6 Akebia quinat Korea Jeonnam, Damyang
7 Akebia quinat Korea Jeonbuk, Muju
8 Akebia quinat Korea Jeonbuk, Jinan
9 Akebia quinat Korea Gyeongbuk, Yeongchun
10 Akebia quinat Korea Jeonbuk, Muju
11 Akebia quinat Korea -
12 Akebia quinat Korea -
13 Akebia quinat Korea Jeonuk, Sunchang
14 Akebia quinat Korea Chungbuk, Jecheon
15 Akebia quinat Korea Gyeongbuk, Yeongchun
16 Akebia quinat Korea Jeonbuk, Imsil
17 Akebia quinat Korea -
18 Akebia quinat Korea
19 Akebia quinat Korea
20 Akebia quinat Korea -
21 Akebia quinat Korea Chungbuk, Jecheon
22 Akebia quinat Korea Gyeongbuk, Yeong
23 Akebia quinat Korea Jeonbuk, Imsil
24 Akebia quinat Korea -
25 Akebia quinat Korea Gyeongbuk, Yeongchun
26 Akebia quinat Korea Gyeongnam, Sancheong
27 Akebia quinat Korea Chungbuk, Jecheon
28 Akebia quinat Korea  Gyeongnam, Sancheong
29 Akebia quinat Korea Gyeongbuk, Yeongchun
30 Akebia quinat Korea Jeonuk, Sunchang

J. Pharm. Soc. Korea
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Table II — Analysis condition of A. quinata extract

Kromasil 100-5 C18
(4.6x250 mm, 5 um particle size)

Column

A: 0.1% phosphoric acid in water

Mobile phase B: Acetonitrile

Time (min) A B

Gradient profile 0 98 2
10 90 10
25 80 20

Wavelength 210 nm

Flow rate 1.0 m//min

Injection volume 10 W

solution> F5F HgkEZ 3|45} 200, 100, 50, 25 ng/mi2] &
=7t {52 ZAse 2+ _.—i%é_‘ Zelg oo oL A S

ol g3t FAstsion, FHlE ZF EFNS 0.2 um membrane
filter® o}u}3t § HPLC ¥4 oﬂ ARSI ol ]88l A
RS Agstolon, Akl A AR E o]

slolsigict.

i

r&ﬂ

B

172732 Kromasil 100-5C18(4.6x250 mm, 5um particle
size) AH-E A8k 2, 0542 0.1% phosphoric acid$}
Acetonitrile2 AFE3ATE £8] AL o]FAF A4S A7l
‘L}E’r WA 7]= 7187] &2E AHESISItH(Table ID). A&

< 210 nms AdEste] B FEE W 2550 oY 9 gk
S AR

R

[

E%(Akebiae caulisys 70% methanolZ %3193 chloroform
o= ELX] 3t 3 precipitate(PPT)5 3} waters2 42T} water
%2 Diaion HP-202 open column chromatographys 4|5}
water 2, 30% methanol %%, 60% methanol &, 100%
methanols ¥$Ict. DPPH, ABTS free radical scavengings &
dlo] 2t Bo= & 7FE =2 sl dE vkl 30% methanol
35 0DS, sephadex LH-20, silica gels ©]4-3F open column
chromatography s “&sto] & 370¢] sltE4 welsiqlth 2o
7 e B 3oty Adul BezA W 4% 7171 (H-
NMR, BC-NMR, Mass Spectrometer)S %3} 2-(3,4-di-
hydroxy phenyl)-ethyl-B-D-glucopyranoside, 5-O-caffeoylquinic
acid, syringoylglycerol2-O-p-D-glucoside® % 1% 43131
}Fig. 1).

DPPHE 0|28} free radical scavenging activity S8

EE0] 70% methanol F=E3} 7z} B30 tfsle] 47142 =
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Fig. 1 - Structure of isolated compounds.

(200, 100, 50, 25 pg/m)E ZAsle] A8s Hdu} BEo] =
, BEE] U8k H1F % 200 ug/ml F=04 30% methanol
g3o] 81.9x0.1%=A 7VE & @4kt &5 e
60% methanol & >water &3 >extract>100% methanol <
DPPH free radical scavenging activity(%)7} <71sh= A
ghlgh = o™, ICs(ug/mlys SH7k Bogh o ozt
ascorbic acid®] 1C4(13.9+0.1 pg/ml)¥} vlwslts wl 2+
glE % 30% methanol F2(37.4+2.1 pg/mi)°] dthd o=
5k DPPH free radicals scavenging activitys 7<= 212 &
sk3ict.
EEO =& dhakgl A4S 71AE= 30% methanol -2 of| 4]
gk 359 szl sl s AlsE AR - HE s
= 200, 100, 50, 25 uMZ &}°] DPPH free radical scavenging
activitys 74t A7} H 3 5% 200 pMellA] A dilzTd
ascorbic acid®] Z74=1(89.7+0.1%)2} Rl FARSE =5 1}
BRI T, IC,,(uM)S =73t A3} 5-O-caffeoylquinic acid>2-
(3,4-dihydroxyphenyl)-ethyl-B-D-glucopyranosid > syringoyl-
glycerol 2-O-p-D-glucoside <=© % 215131 TH(Table III).

f

o o Lﬂi

o r—{n:

= -1>

i

ABTSE 0|88l free radical scavenging activity 8
T2 9] 70% methanol 753} E&of tate] 4714 FE&
(100, 50, 25, 12.5 ng/m)=. ZAlBto] A8let Az} BEo] 2%

E 2 7 F3ES] HuEE 100 pg/ml 5=l 30% methanol
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Table III - DPPH free radical scavenging activity 1Cg, value of 5-O-caffeoylquinic acid
compounds from A. quinata, 2-(3,4-dihydroxyphenyl)- 5000
ethyl-B-D-glucopyranoside (AQ-I), 5-O-caffeoylquinic acid y = 20.846x + 45.052
(AQ-ID), syringoylglycerol 2-O-B-D-glucoside (AQ-III) 4000 F R? = 0.9988
Compound 1G5y (ng/mi) r
AQI 87.2+0.8 § 3000
AQ-II 68.0+0.3 -
AQ-II 150.4+0.7 g 2000
L-ascrobic acid 79.1+0.2
1000
Each represent the mean=S.D (n=3).
0 T T T
Table IV — ABTS fr dical i tivity 1C, I\ f ? o 0 10 o e
able IV - ee radical scavenging activity ICy, value o .
compounds from A. quinata, 2-(3,4-dihydroxyphenyl)- Cascmton e
ethyl-B-D-glucopyranoside (AQ-D, 5-0-Caﬁe9quuinic 2-(3.4-dihydroxyphenyl)-ethyl-B-D-glucopyranoside
acid (AQ-II), syringoylglycerol 2-O-B-D-glucoside (AQ- 2000
m y = 15.63x + 87.085
Compoud IG5 (ug/mi) 1500 R = 0.9989
AQI 57.1+0.5 g
AQ-II 50.1+0.1 = 1000
AQ-III 38.4+0.2 g
Trolox 49.9+0.1 =

Each represent the mean+=S.D (n=3).

50l 98.9+0.1%%A 7HE =& tkelEA-S vERISlA,
methanol -2 >extract>water ¥ >100% methanol -
<=0 2 ABTS free radical scavenging activity(%)”’} <715}
Z& BRIE = glon], IC,(ngmhs S7%k sk 4
2l trolox(99.0+0.1%)¥} ¥] 1. 31515 wl 30% methanol
0] 98.9+0.1%%EA =& FstEdS Hehlle 2S &<l

2 %
QQ

NG

¢

R

ot
[
(o]

o
iRo
_YL

4 = IS LERA 30% methanol 220l £
31‘5} 359 sekEel tigle] s AlRE 2AIS - HFEsE
100, 50, 25, 12.5 pM= &} ABTS free radical scavenging
activityS =793+ 43} H1 5% 100 uMellA ©] 86.0+0.3%%
A oFAd T2 trolox 9] 74 21(99.7+0.1%)$} Bl 2 FAF

0 20 40 60 80 100 120
Concentration (pg/mL)

Fig. 3 — Calibration curves of standards.

§F AEE HERRlaL, IC(uM)y= =
2-0-B-D-glucoside > 5-0O-caffeoylquinic

g3+ A3y} syringoylglycerol
acid>2-(3,4-dihydroxy

phenyl)-ethyl-B-D-glucopyranoside =2 % ER1sIItH(Table IV).

HPLCE 0|88} &ZEN

76] ]o:lg izsl——a— :‘| EE}\]E i 307H _i,_

AABISITHEE. 2). 27H4] F& HlEsd AR

-dihydroxy phenyl)-ethyl-B-D-glucopyranoside

#9034
50| gk
ol thated 2-(34

% o, ,JJ\ .,__.__..M_AJL.L

Pt - e Y

R TS S e

Minutes
Fig. 2 — A representative chromatogram of Akebiae caulis extract. (a) 2-(3,4-dihydroxyphenyl)-ethyl-B-D-glucopyranoside, (b) 5-O-caffeoylquinic

acid.
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Table V - Contents of 2-(3,4-dihydroxyphenyl)-ethyl-B-D-glucopy-
ranoside (AQ-I), 5-O-caffeoylquinic acid (AQ-II) in A.

quinata
Contents (w/w, %)
Smaple AQ-I AQ-II Total
Mean RSD Mean RSD Mean
1 0.0316 3.99 0.0681 0.82 0.0997
2 0.0325 1.16 0.0859 0.49 0.1184
3 0.0180 0.55 0.0637 0.18 0.0817
4 0.0107 1.11 0.1061 1.62 0.1168
5 0.0220 2.76 0.0528 1.42 0.0748
6 0.0179 1.92 0.0530 0.47 0.0709
7 0.0149 4.17 0.0533 0.34 0.0682
8 0.0241 3.45 0.0589 2.34 0.0830
9 0.0247 0.56 0.0647 1.50 0.0894
10 0.0136 1.89 0.0731 0.06 0.0867
11 0.0060 0.39 0.0426 0.54 0.0486
12 0.0275 0.26 0.0611 1.06 0.0886
13 0.0170 2.05 0.0571 1.28 0.0741
14 0.0252 1.49 0.0844 0.26 0.1096
15 0.0293 2.24 0.0684 0.63 0.0977
16 0.0273 1.12 0.0593 0.32 0.0866
17 0.0349 1.13 0.0670 0.81 0.1019
18 0.0176 1.85 0.0632 2.73 0.0808
19 0.0176 2.46 0.0696 1.61 0.0872
20 0.0107 3.72 0.0655 1.96 0.0762
21 0.0242 1.95 0.0571 0.92 0.0813
22 0.0389 1.36 0.0529 1.12 0.0918
23 0.0074 4.75 0.0444 0.14 0.0518
24 0.0061 9.02 0.0207 0.94 0.0268
25 0.0117 6.74 0.0405 4.19 0.0522
26 0.0037 4.55 0.0114 6.75 0.0151
27 0.0105 2.20 0.0278 347 0.0383
28 0.0122 1.24 0.0427 1.60 0.0549
29 0.0044 2.68 0.0416 451 0.0460
30 0.0187 2.83 0.0560 2.58 0.0747
Mean 0.0187 2.52 0.0571 1.56 0.0758

Each represent the mean=S.D (n=3).

2 0.1~100 pg/ml, 5-O-caffeoylquinic acid:= 2~200 pg/mi/ 2]
5 HYelA AgdS s A9, BE ARl diste] H%
FBAGFRY7E 099 o] FEd ARG eI
(Fig. 3). 853t ARrEIREENE 7+ AEE2 7= HWas
T3kaL, o wlg] ZAdst Apdel digdste] 7t g s
Tt & 30552 B AlRS] ARnlE IS vwslE 4
I 27k HlmA Aol AR ERIg Aol HolA|= sk
O FEAY AR, 14, 21, 27)= 5-O-caffeoylquinic acid®]
sk w/iw, %)°] 217 0.0859+0.49, 0.0844+0.26, 0.0571+
0.92, 0.0278+3.47°% =& Wk ZAgdAS Al5(4, 26, 28)= 2-
(3,4-dihydroxy phenyl)-ethyl-B-D-glucopyranoside®] 3tek(w/w,
%)°] 0.0107+1.11, 0.0037+4.55, 0.0122+1.24% ykgtow =
FollA AAF T A8 492 5-O-caffeoylquinicacid®] S (w/w,
%)°] 0.1061+1.62%Z T =2 3102 ERITHTable V).
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£ AT saponin®] B 2 AR el s AT
ot =gte]o] Qli= 5ol tiste] FAFsEA] 2 phenolic 3
s A AT RS Este] 2-34-dihydroxyphenyl)-
ethyl-B-D-glucopyranoside, 5-O-caffeoylquinic acid, syringoyl-
glycerol 2-O-B-D-glucoside® & 431t}

E29 35| phenolic A#-S O F antioxidant assay2!
DPPH, ABTSE AAIsI3lar, o tizxoka3t nlwgt A3t 3&
9] 3tE B s SRS S RO EE ol el oF
Foll F3s v 7ol Atk dhdsigich

55 HPLC-UV #4915 7Pks safo] 25%oleh whe ARh
el 27F4] s s 24T F AEF agier o Ay
530 s 9 g3k AdiEel digt fingerprints AAIEFSITE. &
H¥ HPLC-UV &40 =2 A siujelld F-8%H 1 Sl 30%
5o HE-5 Aste] 271 HiwA e 5 EAE s
Az}, X7 At xfol= HolX] ko) FEXY Alm
(2, 14, 21, 27)%= 5-O-caffeoylquinicacid®] o] & 202
veptor Ao AlE (4, 26, 28%= 2-(3,4-dihydroxy phenyl)-
ethyl-B-D-glucopyranoside®] $r&o] -2 7102 et}
FH o7 EFo| $y7|FS 2-(3,4-dihydroxyphenyl)-ethyl-B-D-
glucopyranoside>- 0.009% ©13, 5-O-caffeoylquinicacid= 0.036%
ol fo® ARk, ol F Edll HEe] HHHEE fle A
Aolal HBHARl TAE At FF el fsE B
o] #45 Hrkehs Waks Ash=dl 2 2oE 7 Aow
AbE itk

>

HAtel 2

ol

Qs 20139 ARroleRibiA AARIS] A
B (181723034071 2fal] ei=|9lom ofel] TAR=SY T
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