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Abstract—A methanol extract of the herbs of Lactuca indica L. effectively decreased

the serum levels of total cholesterol and LDL-cholesterol when orally administered with

diet. On fractionation of the extract, a chloroform-soluble fraction showed the similar

effects with the methanol extract. Chromatographic separation afforded a mixture of

triterpene alcohols and their acyl derivatives. A mixture of triterpene alcohols were

identified as B-amyrin, a-amyrin, lupeol, pseudotaraxasterol, taraxasterol and germani-

col on the basis of spectroscopic methods. The acyl moieties in the corresponding acyl

mixture were characterized as acetates and palmitates, respectively. And three kinds of

sterol such as f-sitossterol, compesterol and stigmasterol were isolated as a mixture

state.
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TP-1:R=H, 3~amyrin
TA-1:R=acetyl
TE-1:R=palmitoyl

TP-4:R=H,pseudotarxasterol
TA-4:R=acetyl
TE-4:R=palmitoyl

= M HE5Her "}E}‘*}Uﬂ 2 2arg "4
A Eddadicol= 2Hdge §48 Ay
4 AgdEe A gA YA @k a9y, A
2 Poehland 58 Auisadal Cowania mexi-
cana’lAl Eel3 dammar resin triterpenoid 7}
in vitrod)\ A Herpes simplex v}o)2) 2o} B3t 3
solgia 248 Jegyddn Hasigon
Ryu 59 Ejg|2H whgtA §AMHe] HSV-
1o U auolel s BHE 2Pstel F2uY
FBIAT 378 v don) MsuF0e oE
Aol ddiAgel Z&ne| Veronia cinerea
B9 AL £ZFEE Renikheit virus disease
oA 37 oz FAsgon o ABgME
triterpene acetate % sesquiterpene lactone3}3}+
¥0) dEiA jlemg Be §A NEZH 24
HE2d 571 Pulojal 2 B dig NAES d

TP-2:R=H, ®-amyrin
TA-2:R=acetyl
TE-2:R=palmitoyi

TP-5:R=H, taraxasterot
TA-5:R=acetyl
TE- 5:R=paimitoyl
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TP-3:R=H, lupeol
TA-3:R=acetyl
TE-3:R=palmitoyl

TP-6:R=H, germanicol
TA-6:R=acetyl
TE-6:R=palmitoyt
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Table L Effect of MeOH ext. and each fraction of L. indicaCherbs) on serum levels in normal rats.

Tretment dose total cholesterof triglyceride LDL-cholesterol!  HDL-cholesterol
(mg/kg) (mg/dD (mg/dl) -(mg/dD) (mg/dD
Normal 100 845+ 15 80.6 % 6.1 10.0+ 0.3 65.6+1.3
MeOH ext. 100 773 1L.7* 872228 1.3 = 0.4* 58015
CHCI3 Fr. 100 781+ 2.0* 87540 1.1 0.5 590=+1.1
EtOAc Fr. 100 69.3 = 1.9# 89534 57 +0.9* 452 2.1#

*Significantly different from the normal group(p<0.05)
**Significantly different from the normal group(p<0.01)

#Significantly different from the CHCI3 Fr.(p<0.05)
1) Values are mean S.E. for six rats

2) LDL~cholesterol = total cholesterol — (HDL-choleaterof) — _triglyceride

NMR spectrum2 TMSE W4 EFEAZ &3
At ¥ A~ EHPL Finnigan Mat TSQ-700
< AH83IY 3 23 A jon electron volts T0eV
olit},

FE2 % 28 - AR 500 gL vgE 58
BolA @R SAY 33 FZee] v
FEE 120 g2 YA, o) CHCly/H,09 &
B8 & FuiAsla CHCLE S 33l CHC
=8¢ 58g don £Z02XE EOAc 18
T 2 ez did 2188 AAL}

HHSE - o 200 g FE9] Wistard] FHAE
A ARE AAzWL AFIPden xe
o 25°C, FEE o 60% RAHNEER 5 A4S
Y. Atge AS pelletd 837 AlEE ALE
st RoZe Aag Yaads Ho 7t
7t 100 mg/kg S 19 33| 6A7ole} 59U3 24
wolstglon FAFLe Aa2 AR T4 4
AT RE ZAFAS. 2443 & AW}
o B PR/ T AR st ¥Y
= 939 (1,000 10 min, 4°)

X triglyceride, total cholesterol, LDL-cho-
lesterol, HDL-cholesterol®| £X - tiglyceride
9} total cholesterole A} #A| 2K TG-Five Kainos
Laboratories, Inc., Tokyo, Japan; Cholesterol E-
Tes Wako, Wako Pure Chemical Industries,
Ld., Osaka, Japan). ILDL- and HDIL-cholesterol
& Noma 59 o) met 2gshgc. 11

Fatty acid ester of triterpene(TE-1-6), triter-

pene acetate(TA-1-6), triterpene alcohol(TP-1-
6) U sterol(ST-1-3) Al¥o| Ha| - CHCI, Fr.&
W7 5 cm9] silica gel column chromatagraphy
oA n-hexane-EtOAc (10:1DE AMAA Fri - 4
o} AxEL 74z} TE, TA, TP, STE} 3},

TE: Colorless needles form n-hexane-EtOAc,
Liebemann-Burchard test: positive, IR, v XB' no
OH, 1735 cm™: 'H-NMR(200 MHz, CDCly) & -
0.73-1.15(CHj3), 4.5-5.5(viny! proton); C-
NMR(50 MHz, CDCly) §: 121.7, 145.0(C-12 & C-
13 of TE-2), 150.6, 109.4(C-20 & C-29 of TE-3),
139.8 & 118.8(C-20 & C-21 of TE-4), 154.6 &
107.1(C-20 & C-30 of TE-5), 142.8, 129.8(C-18 %
C-19 of TE-6); MS m/z (rel.int.): absence of M,
409 .4[M-palmitic acid]'(18.7), 218(100), 189.2
(18.3)

TA: Colorless needles from n-hexane-EtOAc;
Liebemann-Burchard test: positive, IR, v’,f,';; no
OH, 1735 em, 1223(acetate); 'H-NMR(200MHz,
CDCly 8: 0.73-1.06(CH3), 4.5-5.5(vinyl proton);
PC-NMR(50 MHz, CDCly) 8: 121.6, 145.1(C-12
& C-13 of TA-1), 124.3, 139.6(C-12 & C-13 of
TA-2), 150.8, 109.3(C-20 & C-29 of TA-3), 139.6,
117.5(C-20 & C-21 of TA-4), 154.7 & 107.1(C-20
& C-30 of TA-5), 142.9, 129.7(C-18 & C-19 of
TA-6); MS m/z (rel.int.): 468.3[MI*(62.3),
453.3[M-CH,]"(18.8), 409.3[M-CH,COOJ"* (37.2),
218.2(100), 189.1(43.6)
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TP: Colorless needles from n-hexane-EtOAc;
Liebemann-Burchard test: positive, IR, v KBt .

3350(broad, OH), no carbonyl; 1H-NMR(200
MHz,CDCl3.) 6, 0.74 - 1.14(CH3), 4.5 - 5.5(vinyl
proton), *C-NMR(10MHz, CDCl,) §: see Table
I, MS m/z (rel. int.): 426.3IM1'(64.6)

TES| 27i2| JbrE& - TE®BO mgE IM-
KOH WEl=s4 #8402 247 &7stn HC
2 33 & FHRFY CHCLE 7ttt
CHC3;%< silica gel column chromatogrophy
(benzene-EtOAc = 20:1DE AA st A|WAite
A}, ole} HZEd ethereal CHN, & 7}3}e]
YAnA HEAL F FHe ALY
methyl ester® At} o] 3{Ee GC-MS Z
2} Rt. 12.89(m/4 270IMI'8] 28 JeAAU T

ST: Colorless needles from n-hexane-EtOAc;
Liebermann-Burchard test: positive, IR, v fo
3400(broad, OH), 1640(C=C), 790(trisubstitued
double bond) cmr; 'H-NMR(200 MHz, CDCl) &
: 0.68-1.05(CHy), 3.51(1H, m, H-3), 5.02(1H, dd,
J=87 & 8.6) &5.15(1H, dd, J = 8.6 & 8.5){H-22
& 23 of stigmasterol}, 5.31(d, J = 5.2, H-6); 13C-
NMR(50 MHz, CDC13\) 8: 140.7(C-5), 121.7(C-6),
138.3, 129.3( olefinic carbons of side chain of
stigmasterol); MS m/z (relint.): 414.6[M]'(78.3),
412.5(100), 400.5(26.6), 255.3[M-side chain-
H,01°(61.0).
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Table 194 YEPR ute} Zo] FuEwlr]
4% Fd28E Astagdgodre el F
ZE°] 39 total cholesterolo] 7Zst& 37} 3
2 A Hlgtd R4 A #RA=HAoH ¥
% LDL(low density lipoprotein)-cholesterol ] &
dAE ARA A . (p<o.0) WHE, A
TG(Triglyceride)e 9t dgste A¥S e
W3lew ¥3 HDL-cholesterolX) & ¢kt 73a}st
T B¢ Jeisith

MeOHFZEA #£8d FAPES 748
© TE, TA 2 TPAEE FHsle CHCLEHH

Lactuca & 2 EAN R15E sesquiterpene
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Aoz ZAEE EOAc B8d sl 2 A
dS PadS o CHCIg,EQ o] EtOAcE-¥Ht}
A9l lipoprotein F= Walo] viAe Ao
738o] MeOH F&E3 {AMSHA Jelydct. wt
W, EtOAc ¥3& MeOH FZ&Eo|Y CHCLE
B x total cholesterol, LDL-cholesterol,
HDL-cholesterol?] A sLg A3 ZAH
on TGe F4 AsAlile A%S Yeiie
U fe4dLe i

Zo 29 dRozRE AAEL HDLY
37t U2 EY Aoz A% £ A
o] Ao A Hojd IFHzHESY FF
AR Tl o3tn o oo #AA FA= A
W]} glot RAFgo] Aze Ao B 84
T g% Ao Avka & 4 o

BH, 484 o ER THAF A=A
probuccl& 712E|kolE T EFHEH T
Fastggde] 719d FEFEdol AL 3l
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4 B84 XNsA9 Mdwt #do] & AR
JAHAA D Utk old] BAR dEXNE Choi
E190] Ixeris & 4 &9] cynarosdieZ}, Parck %
o] sjgste] Fte|zlo] Y FH2HE otE
BE ARG FAsIR o ol&L ¥$iusE
Ax &Aool QU

£ dpdie Efgay el B 2HZ
=g &g CHC13‘1‘§1°] A3 FH2EHE
SEHAE 1A & e Bsiosterol® 2L
=l FHAHE FFAN0 #HHE A o2
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Aoz Azt

TE(fatty acid ester of triterpene)&
Liebermann-Burchard #F-8-o]] 9FAJoli1 IRo|A
Fa717F depdAl gkow st2Ed7|d 7|0
1735 ecm 9] 9 27F UEych, 'H-NMR spec-
trumel|l A& 0.73 ppm-1.15 ppme]] 24 ol &
A3 P4 methyl peakE JEMARLT 4.5-
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Table H. *C-NMR(S0MHz, CDCly) data of triterpene alcohols isolated from L. indica

Carbon

B-amyrin a-amyrin lupeol pseudotaraxasterol taraxasterol germanicol
No. (TP-1) (TP-2) (TP-3) (TP-4) (TP-3) (TP-6)
1 38.5 38.7 38.7 38.8 38.8 38.5
2 27.0 27.2 27.4 271 27.4 27.4
3 78.9 78.8 78.8 79.0 79.0 79.0
4 38.7 38.7 38.8 38.9 38.8 39.0
5 55.1 55.2 55.2 55.4 55.4 55.7
6 18.3 18.3 18.3 18.3 18.3 18.3
7 32.6 32.9 34.2 34.3 34.1 347
8 39.7 40.0 . 40.8 41.1 40.9 40.8
9 47.9 47.7 50.4 48.8 50.5 51.3
10 37.0 36.9 37.1 37.2 37.1 37.3
11 23.4 23.3 209 21.7 214 212
12 121.7 124.3 25.1 36.8 26.2 26.2
13 145.0 139.3 38.0 36.4 39.2 39.0
14 41.7 42.0 42.8 42.4 42.0 43.4
15 26,22 28.7 27.4 27.4 26.6 27.6
16 27.3= 26.6 35.5 29.7 38.3 37.7
17 32.5 33.7 429 34.4 34.5 34.4
18 47.2 58.9 48.2 50.5 48.7 142.8
19 46.8 39.6 47.9 39.3 39.4 129.8
20 31.1 390.6 150.6 139.8 154.6 32.3
21 34.8 31.2 29.8 118.9 25.6 33.4
22 37.2 415 39.8 42.2 38.9 ‘ 37.4
23 28.1 28.1 28.0 28.0 28.0 28.0
24 15.5 15.6 15.4 154 15.4 15.4
25 15.5 15.6 16.1 16.1 16.8 16.1
26 168 16.8 159 16.3 159 16.7
27 26.0 233 14.5 21.6 14.8 14.6
28 28.3a 28.1 18.0 14.8 195 253
29 33.2 17.4 109.2 255 255 31.3
30 23.6 21.3 19.3 221 107.1 29.2

aEach values may be interconvertable in the vertical column

o AddoziE doA vigdaHEs
GC-MSo|A methy palmitate® #¢ls}ict, 2
¥ 2AEdAE EAjoles AL 4 gdle
w{M-palmitic acidl’o] 7]21& m/z 409.4%} o}n)
A EYHZAANA Ed #EHe miz 218
o] base peakZ el 13C-NMR spectrum]
g3 AT EZSA BSHY /249 EY
gl 29 ¢] BC-NMR spectal data®] EAX) g 13
$HH TE-12 121.7 ppm(C-12),- 145.0 ppm(C-
13)e] YElY @-amyrine]® TE-2& 124.3

ppm(C-12), 139.3 ppm(C-13)°] YE} B-
amyrino[® | TE-3& 150.6 ppm(C-20), 145.0
ppm(C-13)o] e} lupeolold | TE-4% 139.8
ppm(C-20), 118.8 ppm(C-21)9 e} pseudo-
taraxasterole]® | TE-5& 154.6 ppm(C-20),
107.1 ppm(C-30)°] Yeh} taraxasterolo]®
TE-6E 142.8 ppm(C-18), 129.8 ppm(C-19)9] Y}
El} germanicolelth, 1B E, TEE ©]E E
H 29 palmitated & W Yt
TA(triterpene acetate)= €Al Liebermann-
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Burchard ¥Hg-o %A 012100@1 IR spectrumol] 4]
FA717F BEHA gon ofgr]o 7]1Q%
1734 et 21223 emrle] 937 JERyd
'H-NMR spectrumo| A% 0.37 ppm-1.06 ppml]
Az olF HFG o vErE #2284 3l
gon AFPAQA EFH 2} vinyl protone©]
4.5 ppm-5.5 ppmell 2 JEiyt, A% AdHE
oAl EAol 2 EHZH ofAHEE
m/z 409914 #ZE 4 9lov base peakd)
m/z 218% m/z 189 F¢ FIE e
BC-NMR spectal data®] o}ZZA 3 ol 7jolat w=a
22 AWE™ TA-10] 121.6 ppm(C-12), 145.1
ppm(C-13)o| X e} acetyl f-amyrino]™ TA-
27} 124.3 ppm(C-12), 139.6 ppm(C-13)ol|A] ok
g acetyl a-amyrino|® TA-37} 150.8
ppm(C-20), 109.3 ppm(C-29°] Jel} acetyl
lupeolol® | TA-47} 139.6 ppm(C-20), 117.5
ppm(C-2D)9 YEh} acetyl pseudotaraxasterol
o] TA-57} 154.7 ppm(C-20), 107.1 ppm(C-30)
o] Ueh} acetyl taraxasterolo}® TA-67} 1429
ppm(C-18), 129.7 ppm(C-199] YEY acetyl
germanicold & 2 & 4 it}

TP(triterpene alcohol) Liebermann-
Burchard ¥h-g-of %k4do]9lem IR spectrumol A

T 0.74-1.14 ppmel| AA @337} ol B
om Vet e 4555 ppmell 24 Egid 239
EA42 9 vinyl proton signale] Yeh}2 2 TPE
triterpene alcohold & & 4 UAT, Ag ~H
EdAME Aol m/z426.3°] #E=H o ¥4
A CyHs00 EfiHz2dd e & Jehjolfa
3ith. Table Ilof VERIRIRe] 107.1 ppm-154.6
ppm7bAl BT 12719 &) o] 5A g 719
¢ J39s 2eFn Ax W 4% p
amyrin(TP-1), a-amyrin(TP-2),17 lupeol(TP-
3),18 pseudotaraxasterol(TP-4),19 taraxasterol
(TP-5)2 % germanicol(TP-6)2VE ZtZt A&
< ¢ AT

ST(steroDX Liebermann-Burchard ¥h&oj <k
4ol IR spectrumo|A] FAt7]d 7] Q1%
3400 cmt 2 AFA S o] FA | 7]903F 1640
cm! 2 799 cm17b Ve 'H:NMR spectrum
A oE7]7} 0.68-1.05 ppmel| A VeI 351
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ppmol| Al H-30], 5.31 ppmolA o|ZZA%e 7}
Zt BEHALBE STE A8 2HEY EFE
olg & 4 gt 65.02 2 65.159 A et
doublet doublete] MaE Z39] o|FZ3t 7]
A% 2HEo] EALE YEoFa Yo}, &

& ~dEHA N Bsitosterole] F-zpo]l o] m/z

414.69 4| campesterol®] ¥zlo} o] m/z
400.5°01 4, stigmasterol®} #z}o]&o] m/z 4125

oA z4zt #EHYen PC-NMR spectrume] 4]
A8 2HEY i o]FAT ol 140.7 ppm(C-5)
9} 121.7 ppm(C-6)ollA] YE}IH stigmasterole]
Z4d9] o]FZATo] 1383 ppm R 129.3 ppmol|
A 2z el weld STy Bsitosterol(ST-
1), campesterol(ST-2)¥} stigmasterol(ST-3)2 -
Aol 28 ¢ + A

o] ¢# ol ¥ ZY2HE ZEHE {4
She Aol CHCLEH PEadT 1 FA2
& Eglgad 3 Adzo= oo
o 84 FE2HES] v E
4 a4 @},

[N
rhu

4% 2UsdE 2oEs 4944 34 84
of g MeOH %&£ CHCl; ¥38 % EtOAc
3ol 4 EHolAHo ez HAEY LDL-
cholesterolo] 7}slg 39} fojAdo]l & total
cholesterol 7}slgA)o] Yehl= 2 olg &4 =
AT ALE AE 4Fomd ALS A
FE 94 4% BE A7/t agE,

S A4 :?zzm 429 FnsH) (L
indica)ol ] EH 2 ¢33 EE AHAECZ B
amyrin(TP-1), a-amyrin(TP-2), lupeol(TP-3),
pseudotaraxasterol(TP-4), taraxasterol(TP-5) %
germanicol(TP-O)AA & zZtZt A sgon o]
€9 otAHCIEA(TA-1 - 6) R °]E9] palmi-
tate ester(TE-1 - AL Ztzy =AY o).

J

2tAle] oA - 2 AY 3 SnSwEylY Ag
2 P8 4 AT A getate &
ADueA AE AHE BT,
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