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Isolation of Angiotensin Converting Enzyme Inhibitory Component from
the Seeds of Xanthium strumarium

Yun Mi Lee', Dae Gill Kang™, Myung Gyu Kim', Ji Yeon Jang', Ho-Sub Lee"*

1: Professional Graduate School of Oriental Medicine, 2: Medicinal Resources Research Institute (MeRRI), Wonkwang University

In the courses of in vitro screening for the angiotensin converting enzyme (ACE) inhibitory activity of the various
extracts from medicinal plants, n-BuOH soluble extract of the seeds of Xanthium strumarium was found to exhibit
distinctive angiotensin converting enzyme (ACE) inhibitory activity. Bioassay-guided fractionation and purification of the
n-BuOH soluble extract of the seeds of Xanthium strumarium afforded a new xanthiazone-11-B-glucopyranoside. The
ACE activity was significantly inhibited by the addition of a new xanthiazone-11-8-glucopyranosidein a dose-dependent

manner of which ICs value was 21.8 ug/ml.
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£ 57 dlokolx Ro| 0]8E & 2759] O FHE] Q1R
SR MetEh oA E Fasked ZAk, vitl, 28E 59 &5
So] XX Belg4 oA 8571 e Ae HUSIN
o E3H 2 892 dokg 8l £52S YR QX
g g4 A 4 E gish 23, BAY) 25, 8¢9 butanol,
2 AZE U9 ethylacetate, butanol FEHE, EAIA)

ethylacetate 2% 50| QHX| 284 T8 g4~ oJd & UER
Ch B8 HE Uk Inokuchi B E3 Q2O HE Yok} 5
ojslolA] YR o] JYTIL Yedkl HoF 657IE 50%
methanol 2 £&510d QIR QEIA ARME AT b} UTh =3
0157, Reunion 4%, gotzz|7})?, Qolmizl71? Soja) Ahys)
= Mok REEoA] QX8R AEF L AAME Eisia
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g At 23 oA butanol HEEO] A LHIL A
2 EEis JMshe Ag B0lsidrt Aolxks =45t
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FEE2 U Y, BEG, UEE BY JisE gd8icke &
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A¥5} 4ol U caffeic acid®} 3,5-di-O-caffeoylquinic acidE
BEISHE Uk Tt ZolAte] ¢8I HE 54 oA g
Holl ok 7= FAMTA B vt itk Wk 2 ool
A ZolAIZRE ORI 2HIA e oA #dol & fE
HE2g 2rlsld sierx2E 48 sluAt stk
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1. AleF & 7171

Thin layer chromatography (TLC)+= silica gel plate (0.25
mm, polygram sil N-HR/UV254, E. Merck, Germany)& Al&3}
2 0m, silica gel (Kiesel 60, 230-400 mesh)2 MerckdES,
sand= Sigma (St. Louis, MO, USA)HIEE o|EH I, glass
column (3.5 cm x 25 cm, Korea)& AFEFICE High Performance
Liquid Chromatography (HPLC, CAVRO, model MSP 9000,
USA)E AMBSI¥, HPLCE Eel¥ =2a2 NMR
Spectrophotometer (JEOL-ECP 500, Japan)E AFE&}20H,
chemical shifte> ppmSE, WRIETEZES tetramethylsilane
(TMS)E AIE3IN L, B DO, acetone-dsZ ANESIGCE. &
OJAIRES 6l AlEE EmZ = n-hexane, EtOAc, n-BuOH,
MeOH, 3XI &ER/R+E AEF oM, odHE Lld] filter paper
(Whatman No4: 110 mm)E AI&3rt Zt=Eg a6l 3[4
TE &&7|(Eyela, Japan)E o] &5IGrt AR LEM A4
845 ZFHol AREE Hip-His-Leu, o-phthaldialdehydes=
Sigma (St. Louis, MO, USAJAES AMZ319)1, Fluorescence
spectrophotometer (Hitachi F2500, Japan)& 0]&3kd QX Q8!
A AgFEs BEEE FE5IGT
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2 Asld] AKES E&8 Al§ &o|XKXanthium

sk viMisHA 24is ¥l SE& AR AMESIECL
2) gulof 93t 78

FolAIE 2A MEslo] 218 £ 1.2 kg MeOH 3 1E &
204 17 Z&610] MeOHA A (574 )€ ULt 0] MeOH
AAZ Eof 8lEFA]7] £ n-hexane, EtOAc, BuOHE £AK O F
2EBWCE 4 B2 258 S50 hexane 2E(78 g),
EtOAc £3 (27 g), BuOH ¥38 (96 g8 USich
3) Mz geEEel g2

n-BuOH RZE 96 g5 100 ml B SgAdd €1,
MeOH (20 ml)E &0l =0) & silica gel 40 g @ol 8mE 2
&4 EFAIA silica gelo)l loading A]ZACE loading® n-BuOH F
ZE2& UHA silica gel 60 go] &% F columndf] 2o MeOH}
HO0Z 827 BEg Yo BuE Y &5 A1A, 28 1

wu

(4.358 g), B3] 2 (2347 g), H8 3 (300 mg), E3 4 (144 mg),
58 5 (373 mg), 28 6 (584 mg), B2 7 (166 mg)S AUULL
OlE 77Hel B8 & =g 88 Mol BE2E
chromatography & ol&3lo] 22| It 28 29 2.347 g& 100
ml £ @430 Wi, MeOH (5 m)E Eol 501 &, Gy gel
1 g€ g0l 8mE UY EF/AA Cis gelol loading A1Zrh
loadingA|7] B8] 22 T}A] Cis gel 60 go] B ¥ Flash column
ol Wol MeOHT} HOZ 87] A7 28 21 (201 mg), £3) 2-2
(249 mg), 23 23 (1208 mg), 22 24 (1293 mg), 25
(3122 mg), B8 26 (1417 mg), B& 27 (983 mg), 28
(699 mg), B& 29 (399 mg), 22 210 (301 mg), BF 2-11
(50.7 mg), 2& 212 (123.6 mg), &) 2-13 (203.6 mg)S E&I5I
T} (Fig. 1). 919 2218t 13709 B3lg TLCE SRIgHL QA 28
A REgs g Jgg ¢ 23, gdo vehd 28 83t 22
92 @5l reversed-phase HPLCE 0]&8}oi(gradient from 50
to 100% CH;CN in HyO over 40min) &> &8 38 IRICE
4) /A d89 F2EH

FolAte] ZEEBERE &40 doid sigtg 39 ot
FZ EHolE 'H-NMRT} “C-NMRE 0|88l 243I%CH

C18 column
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3. QI QEIA HMetg Ao ek &

A QEA HBFA BYTE Santos 7 PHE WES)
o] AMR5IACt 10 w9 AL 5 mM Hip-His-Leu (in 0.4 M
sodium borate buffer. pH 83)7} B0+ 490 ml9) assay
bufferol] @i 37 TojAl 1527} gFSAIFAC o] BIgE FAAlT]
71 Y8 1.2 miQ] 0.34 N NaOHE E11 o7|of SEEEE 4
A1717] @8 100 ¢ 9] o-phthaldialdehyde 8% (20% ZLF
methanolo] =S W1 108 &0 3 N HCl 200 wZE HE7isked
Ealslrt A2ollAl 3,000 rpm 2 E 1027 Yol Eglsho] vt
At WA EQ] His-Leus excitation 365 nm, emission 495 nno]
&l A spectroftuorimeter £ Z& 5190 EF F42 His-Leu
g 0|88l Aalgion 24 dExTe 88 WA A
ol NaOHE WA gol Al@sirt

1. O 2B HEtg s oA #a g8 2el

FOIRIZEE eI 2R HE 48 dAsle 7a d8
2 Relg] Q6] methanolZ FET ¥ n-hexane,
ethylacetate, n-butanol, & 9] W& 0]&3) B&5I.1 olo]
Al AEAE I3 g o83l RAHEE REloIrt (Fig. 1).
1 EN VS 2EE (400 pg/ml)e] QERIQEI4A FEF A o

[
"EM = n-hexane, ethylacetate, n-butanol, 8 8% Fo] z}z¢

1.2, 51.3, 555, 26.2% = n-butanol 0} 718 Q). QIR QEIR]
Aeras AA g4 oA geol 71 & nbutanolE& thi S
2 silica gel AZVIE LI E 88l 770 BE g ALt 1
B - 7H7EX) 2EE (200 pg/mDO) QA Q¥ HBG A odF
gHe 7171 282, 562, 46.1, 195, 95, 128, 12% 2 2T} 3 =
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EHFERE QA28 @

o] 7Vak EUATh 203} 30 B2 TO} 558 F Cys column
chromatographyE <383t 21 137019 22lo] do{Fom olE
8] (100 pg/ml) o] QHAI QB HEHEA OH BHES 72 44,
17.7, 22.1, 29.5, 37.1, 29.4, 48.1, 72.3, 68.9, 414, 16.9, 10.7, 1.0%
= 8 99 2E o) orK] QEIY AH gol 7ha
Uh (Fig. 2). o] 2&8& Rol HPLCE 4#8dlol &4 JEE 3
ARt

akdack

Xanthism stramariam (seeds)

Methanol extract
‘ Suspenced in H0, el squentally pathoned
With nezsne, EYOAS, ad botanol
n-Butamel-soluble extract (10g)
oo ligud chmstopaphy
rth iien (0-100%, 300 md MeOR-H.0 stoperien gadiont)

r T T 1 L T 1
Frl Frl Fr3 4 i3] Fré Fr7
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Fig. 1. Extraction and isolation procedures for angiotensin converting
enzyme inhibitory active principle from the seeds of Xanthium strumarium
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Fig. 2. Inhibition of angiotensin converting enzyme during the
isolation procedures. Solvent partition (A), silca gel chromatograpry (B), and Cre
column chromatography (C)
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Table 1. NMR data of a Xanthiaxone-11-B-glucopyranoside
Compound

o 8 SHINL mul, Jin H_ AMBCB3C noJ

1

) 2826 803K, 9) 0825

3 17578

g 12053

5 16081

6 19169 662(1H, 5) 81164

7 166,15

8 o4

g 13083

9 2658 14403H, 9) 0,1088a7

10 2658 14034, ) 9108847
AS5(1H, dd. J=09, 135) 167

i 6637 476(1H, dd, J=14, 1.35) 16,7

r 10305 LA0(H, ¢, J=78) 11

> 7379 32BI1H, m) 3

3 7684 33904H, m) 49

x 7046 330(H, m) 35

5 7 3304H, m)

. 3630H, d, J=119) 5

6 6167 3Q0H d J=119) 5

Data were recorded using an acetone-d6 solution at 500 MHz(1H) and 125 MHz(13C)

(=)

Fig. 3. Chemical structure of xanthiazone-11-3-glucopyranoside

3. Xanthiazone-11-B-glucopyranosideo] QX QEIAl HE G4
gY5of mlxle= g8

120 A
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Fig. 4. Dose-dependent inhibition of angiotensin converting enzyme
activity by xanthiazone-11-$-glucopyranoside isolated from the seeds
of Xanthium strumarium
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&4 BE|¥ xanthiazone-11-B-glucopyranoside
e g4 od 8T8 FET 21 50% oA
218 ug/ml OIUCh (Fig. 4).
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AFEE 34 28] ghlE 1 Q12 renin-angiotensin} 7}
Q3 Hghg 8iH oi7jol= QA REIM HEELV BoishL
Qe ALE LEH Aok A ol EXsk
angiotensin [ QX REIAl TEF ol Al dipeptide’t Ho
A UZO &R angiotensin [IE H 2= aldosterone?] £H]
o 2R g3} sodium®) 814 E A Bt Hoh 0| A
€ ZH= bradykining EEH3) AlA EUE dsAl7IE 9Ee
S, e captopril, enalepril, lisinopril ¥ ternocaprilS0}
QAR HEFs YAAE oM NEY, 284 AR
ATAHM, Gk

2O =TT Ry
o™y ollo

28y

= =
=5

{ A, ARHEY xlixﬂi AREE I et &
= Oﬂ%LoﬂAi CIQSE Srokxy Bl okg ZEE] QR 2RIA A
A AHAE Hekslr] A9

€]

E2E 28 Heaa oA 2ol
A}X}Oﬂ/d 28} 3,5-Di-O-caffeoylquinic
acid, methyl 3,5—D1-O-caffeoy1qu1nate, 34-Di-O-caffeoylquinic

acid,
\:l 16)

methyl 3,4-Di-O-caffeoylquinate 52| polyphenold )5}
, IAURZEEE E2IE  acteoside,
hirsutrin 9] sy, ©HICZRE} 22)¥ lithospecmic acid
B, 322 HE] =L
alkaloid s}gHg"), 2142 RE] 22)¥ butein®, BHOERE] B
£)8} berberine®, EL}EZEE]
(6""-caffeoylglucosyl-beta-1,2-tThamnoside), quercetin 3-O-alpha-
¢
beta-glucopyranoside,

isoacteoside, rutin,
B]¥ verticinone, verticine, peimisine
Ee|§h quercetin-3-O-alpha-

p-coumaroylglucosyl-beta-1,2-rhamnoside), isorhamnetin-3-
quercetin-3-beta-glucopyranoside, and
kaem-pferol-3-alpha-arabinopyranoside & 5%9] flavonoid 8i&
AY, Feso8 =g A,

martynoside, acteoside isomer, isomartynoside 59| SIEE &
25,26) 25-28)
!

7

acteoside, leucosceptoside

P o] Q1 tannin®, proanthocyanidins flavonoids
), fatty acid®,
peptides” A B2] BlgtEEC] QMK QEI4)

o] AT B3I 2 HATolA] oA

xanthones terpenoids™,  oligosaccharides™

§‘_ g4 xﬂ '§J—M
IR

B HEg

4B dAxskE HEE 2elsh| flsid S40] HE e &1
2 0851 235 27 n-BuOHS A} 84T 7} 71A /K
&5 FEEES 0\:*71 23 n-BuOH ZFZEEE silica column
chromatography$} C18 column chromatography& 0|88l 7}
& xestiEg B lf’f} & NMRZ 3§18} 72 & B4 27
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FEAQ
B22]% xanthiazone-11-B-glucopyranoside= &
REBELE AHMBIRC) Wk ol
e ALE AZEC

xanthiazone 9} xanthiazone-11-B-glucopyranoside®)
o] &l HUrk
T YEHOE AAENR

et Zsta ol

4 £
Ho|AIZHE gul 28 gl M oAl AxnigE e
EZ ol83ld eIkl HEFEL oA 88 fE i &
2ajgiola, ol sigtEel glst Fxg ZEs EH
xanthiazone-11-8-glucopyranoside} 2  &18r 4 AUCH
Xanthiazone-11-B-glucopyranoside®] QX Q&A1 HEF A AH

A E UERE ICos 21.8 ng/miolACt

ALY 2
ol =ES 200335 ABhSHL ] Aol B} SHE.
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