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In order to characterize the chemical change of the constituents of various Ginseng
Radices which may occur during their processings, the chemical constituents of Ginseng
Radix (white ginseng) and Ginseng Radix Rubra (red ginseng), which were prepared by
processing the same Panax ginseng root, have been investigated in comparison with the
constituents of the fresh root of Panax ginseng.

It has been found that fresh ginseng root and red ginseng contain glycero-galacto-
lipid (6) and steryl glucoside fatty acid ester (7) while white ginseng lacks 6 but contains 7
in less quantity. Gas chromatography-mass spectrometry reconstructed ion current (RIC)
chromatography of the acetylene-alcohol constituents has confirmed that fresh ginseng
root and white ginseng contain panaxynol (1) and panaxydol (2) while red ginseng con-
tains, in addition to 1 and 2, heptadec-1-ene-4,6-diyne-3,9-diol (3) and panaxytriol (4).
It has also been shown that aqueous hydrochloric acid treatment of 2 provides 4 and a
new chlorine-containing acetylene 5. Comparison of total triterpene-oligosides by making
use of a thin layer chromatography-chromatoscanner, has confirmed that 1) demalonyla-
tion of malonyl-ginsenosides in fresh ginseng root, 2) elimination of the glycosyl residue
at C-20 of the aglycone moieties in ginsenosides, and 3) isomerization of the hydroxyl
configuration at C-20 of the aglycones, may occur during the processing for preparing red
ginseng and provide ginsenosides characteristic of red ginseng.

Keywords——Ginseng Radix Rubra; Ginseng Radix; crude drug processing: acety-
lene derivative RIC chromatography; glycero-galactolipid; steryl glucoside fatty acid ester

A% (Ginseng Radix) 121, #+ # % = v v v (Panax ginseng C. A. MEYER, Araliaceae) OB %+ % ¥
ZRUTHAELCAETAS, RECMBYRC CRERE LA (B2, BD), ROBEL LEEER L CH
HUCHBABL ERMBOR TS, —F, A 23 =v O v HFHBRAPE L -BER LU THN L DS L
Sh, ABLREHLTHCbR TS,

Bad, ERBRCBST 2B OE® Y, LENCHEBET IR D0—BL LT, MBLEADAZRDE
EROZHBEF L. Z0OEE, I bAS L o®BHS & LT, £ ginsenoside L7 5+ L v 7 =
— /v panaxynol (1) 7e K& HHRIET % L L b ic, FLBOKERS & LT, 20(R)-ginsenoside Rg: (9), 20(S)-
ginsenoside Rgs (10), ginsenoside Rh, (14) % 0% panaxytriol (4) #HBEEL, Fh SO{LEEELH ST L
fe.&¥ 05 b, ginsenoside Rhy (14) i, # v RIFBEAEIISIER OB % & L 2SS SR T 5. 49

—J, ABROA &% =v o v HlgR» 5, £+ ) =B L LT malonyl-ginsenoside Rb; (15), Rb, (16),
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Re (17) X' Rd (18) BB L, Zh b O(BEEEXHA LIS L. YD L LT, + 4% = v o vHgER b

DB OBE T, malonyl-ginsenoside B~ e = (LI NB L LRI, TV 2 v 20 (ESEOREES

20 (7K FAEESTATLE D Rik(b7e L8 X » T, KLB4HF O ginsenoside AVERT 5 L EET HICE - /0. ?
UL, 7279 =2 v 20 fLOSABENFERAT L E 2 bhs REE D ginsenoside Rgs (11) 23 ABF7 &

Panax ginseng , fresh root
cultivated in Shimane Pref., 6 years,
harvested in Sept.

1) dried ( in the shade, 3 d )
2) washed

3) dried ( in the shade, 1 d)
4) cut lengthwise into two

1) wrapped with cloth dried
2) steamed ( 2 h 40 min ) a) in the shade
3) dried (10d)

a) in the shade ( 1d)
b} with hot-air
(204)

b) with hot-air
(204d)

red ginseng white ginseng

Chart 1

CH2=CH-?H-CEC-CEC~CH2-CH=CH—(CHZ)GCH3 CH2=CH—gH—CEC—CEC—CHZ—QEDPH—(CHZ)GCH3
OH OH 0

1 ( panaxynol ) 2 ( panaxydol )

CH2=CH'?HrCEC—CEC—CHZ—?H—CHZ—(CHZ)BCH3 CH2=CH—?H-CEC-CEC—CH2‘$H—?2~(CH2)GCH3

OH OH OR! R0 R
3 ( heptadec-1-ene-4,6- 4 ( panaxytriol ):R1=H, RZ=0H
diyne-3,9-diol ) 5 RI=H. R2=Ci

5a : R'=Ac, R%=Cl

CH,OH ——cH
HO }—0 P2 ®'°C“z
H CH,OR'" OH

OH HO H

OH
( B-sitosterol : stigmasterol =16:1 )

: R, R’=linoleoyl 72.9%

6:RR ( ) 7:R-linoleoyl  (50.0%)

6 R,R'=Tinolenoyl (21.3%) 7 : R=palmitoyl (29.6%)

6 R,R -=oleoyl ( 3.7%) 7: R-palmitoleoyl (10.1%)

6 : R,R =palmitoyl ( 2.1%) 7 . R=stearoyl ( 7.0%)

6a:R,R=H 7 : R=oleoyl ( 3.3%)
7a . R=H

Chart 2
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LTHEINTED,Y Fi:, panaxytriol (4) 24 & k= v o VvEHBEBENOBEEEINL L OREN D BT E,D
LBl 25 =v o vHBROABORERSZHET 2 LT, BAMKRITBENALRSE. 22T, AsE
BRBTHEERSOEH Y X BT 5, EMPREER R EOBEENR—DF 2 X2 = v OV
BB, fIBRUASKEOWT, FRLDOEERSZHERNT A LELD S.

Sm, 4L, BREBEA 2 X =v o vEHER (6 £18) 2itEl=4 L, Chart 1 io/R$HE TS (red gin-
seng) L4EFAZ (UTFZhi B2 white ginseng LIEHT2) RFEL, ThLhoEFERS & HEHREF L.
ZDORR, A 2R =vovhbiIE~DBHEOER T, FERFD 7Y o EiFE (6) A 7 v — AEIEAEIE

CH,0H
2
0 0
OH
HO H 1 ?
: R"=0H, R"=CH
CHZOHO 10 : R'=0 ' 03.
HO H g, R]=0H, R2=CH3 0 { 20(S)~-ginsenoside Rgq )
9 ( ginsenoside Rg, ) OH 11 :R! =CH,, RZ=0H
HO 0 1 2 HO H ( ginsenoside Rg, )
Chs 9:R=CHy, R°=OH OH S %
H ( 20(R)-ginsenoside Rg, )
HO OH

R2

CH,0HO 12: R1=OH, RO=CH,

2
0 ( ginsenoside Rh, )
OH ol 2_
HO H 13:R -CH3, R==0H
OH ( 20(R)-ginsenoside Rh; )
®0cH,
OH
HO
15 : R=p-p-glucopyranosyl
CH,OH ( malonyi-ginsenoside Rb, )
090
oH “n 16 : R=q-i-arabinopyranosyl
HO H ( malonyl-ginsenoside Rb, )
;0=C'—.0-CH2 0 17 : R=g.-L-arabinofuranosyl
;HZ(I‘,; 0 ( malonyl-ginsenoside Rc )
5 i *HO H 18 : R=H
Lo OH ( malonyl-ginsenoside Rd )

Chart 3
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WiEe= A7 (1) XEFEIN DD, AZ~OHELBE T, 6 BEEL TOSENBLTHZ E0HB L. ¥
o, WAZwe=1 27357 4 —BESHE (GC-MS &) KIA72F Ly 7 la— AlookEERTE L -
T, &2 x=vovHFEREL BHhci, panaxynol (1), panaxydol (2) MEZEL, TPy, 1, 2 DiEm»
i, 1 KRGS 2 O=Rr VBREBEMIC L > TERTS £ 1 bh b heptadec-1-ene-4,6-diyne-3,9-diol (3)
X panaxytriol (4) OFET A LOHRAINI. B, #B/re~tAF 4 7 TH Y T AR VEBERS
(ginsenoside #EH) BN LR, (I~ 0EHEOEE T, malonyl-ginsenoside A i~ r = LI N B
L &b, 20 AESEO BB 20 MKMRET AELE © REALIC X » T, fIB4HF D ginsenoside DL TS =
DRI A0

S tnEiEE 6) RURTA—LEVEFIEHEIXTIL (7)

BREES &2 = v o vHERNORBE LB RUBED 2 &/ —viil=F 2%, ThZh=—7 1 &K
CHR LY. =—FABFHY vV AFXAISAIZe< 257 4 —CHBERERL, = — 7L BTHE»D
panaxynol (1, 0.030%), + V 7V & Y I (0.280%), AT » — Li{E& Y [8-sitosterol-stigmasterol (7 : 2), 0.056%],
panaxytriol (4, 0.019%), 7V « = ¥EIRE (6, 0.029%), T = — AVEUEAIEHEE= A 5 v (7, 0.012%) BRO'A T
v — VEERRE A Y (Ta, 0.017%) %8, ¥1, B = — T ABTH» 5 1(0.033%), + 3 77V ) ¥ (0.140%),
AT e — VRAEW (0.052%), 7 (0.001%) KO~ Ta (0.026%) »{57-.

6 DHEIEIL, FTORFE-13 BHEILE A7 b A (BC-NMR A2 b L) F— X DfEN, RO6D A X/ —b
M7 h VIR X o TREREER # 5 L= A 7 L [methyl linoleate (72.9%), methyl linolenate (21.3%), methyl
oleate (3.7%), methyl palmitate (2.1%)] »#BHEREINB & & i, 1-0-8-pD-galactopyranosyl-p-glycerol
(6a)'> N LhIc EnbBE b E o T,

T H AR =T A )BT S L, JERsEE £ L= % 5 [methyl linoleate (50.0%), methyl palmitate
(29.6%), methyl palmitoleate (10.1%), methyl stearate (7.0%), methyl oleate (3.3%)] »EHEREINS &
EHhie, AT e —AEEEEEBEEY (Ta) BEOIB. Ta A&/ ) VAT AHEATa— EAY [B-sitosterol-
stigmasterol (16 : 1)] 2’88 b h 5 & & $ i, methyl glucoside 2VEHIRIE I iz, Fie, TR A F Lk, Th
YEONWT A X 2 VAT S E, B FLr=AT N, AT e — LiBEEHED methyl 2,3,4-tri-O-methyl-
glucopyranoside 2MEHREIE I iz, Zh bOL2ZEMEMER Y BC-NMR A2 L F — 2 DEENS, TP O
bSO R S hic.

EBRBEA X X = v o v HBE (6 F£15) ©ownT, BLASOBE LRAROHE CTHEAELLE A,
R = — T ABTEMAD 1 (0.006%), V270wV F (0.070%), 25 = —iE&Y (0.009%), 6 (0.007%), 7
(0.004%) B 7a (0.005%) i bhic. TR, A2 5=V o VvHFHEEN A EHUTHEET, 6 DHEE
ETOEEBEORA LI EVHB L. £, 2T, BREBTHHEKESUEBEORBET=AT 5 —EHED
BRITREEESR, 23 =v o v HERFD 6, 7T HMERIhALELDLRS.

GC-MS F#(C&DT7EFL 7L O-LESOLEE

EBRREF 2 X =vovHigiRE, A—F 23 =v o v HEEIOHBLCABRUMEBFOT v F LV T
2 VN ELT, YIAFABT AR ST T 4 — L BHETIE, FEEE AR 5 panaxynol (1)
Boh, i1 5 1 RO panaxytriol (4) 23E#i S iz, Lo L, panaxydol (2) X O heptadec-1-ene-4,6-diyne-
3,9-diol (3) w2\ Tik, REEMHFEIET B & & 2, 3B RRTE D, ThBEHR X BEET 51X E bieh
ofe. ki, B e< b/ 5 74— (TLC), ¥ A2 r=< 2757 4 — (GLC) © X % B 21T - fons, B
CHREBRENER &R RVGHT I EBNTE D ok, £2 T, Chart 4 ICRTHET, + %% = v v HER,
BEROA S Y BAE LcE, = FABTE% SEP PAK SILICA » 5 A48, + Y 2 F 1Y 4 (TMS)
BLT7 25 v 4% TMS (L84 L LT, GC-MS ikl 5 reconstructed ion current (RIC) 7 » =
757 4 —TCHEBEBRFHF L. RIC 7= +257 4 —i2X5t, GLC CHBERRESHKBEEGEBWTY, £{tE
Weth ThREHER TS LT, HAL, TTRIOHELY Y o Y BIHES OB WCIEA LT
7 .19

Fig. 1 &, Az x=vvHEER (A), B (B) RO0%E (C) ® RIC 7 r< 75 2% R LI. A &%=
v U VHER, B% Tk panaxynol (1) &0 panaxydol (2) 237 L, fIE&Hicit 1, 2 olasic, heptadec-
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ginseng

i) 80%aq. MeOH ( r.t.)
ii) MeOH (50° C)

ext.

Et20 / H20

Et20 phase

i) conc.

i1) SEP PAK SILICA
CHCT 5-MeOH (15:1)

eluate

Py. / BSTFA

GC-MS

1-ene-4, 6-diyne-3,9-diol (3) X O° panaxytriol (4)
DEAEINFER I NI,

fLa~0 BRICET S 3, 4 DEBRIKRICOWT
(LRI R R B A0, 1,2 D8, B, ROTAH
VAEARE L. chEToEz s, 1200563
OFE IR LT winwy, 2 % 1% EEKE
W-7ebv 2:1) TAETSLE 4(20%) ROS
(70%) B Hhni-.19 5 3 Beilstein G T,
0 MS WRWTRMEAF v E—2 [m/z(%):
(M-+H)*: 297 (3), 299 (1); (M+H—H,0)*: 279
(29),281 (10) | FED BB = L BERIEIh T
HT EBghote. ZLTC, SKEUOS DT w51k
fk(52) 07w b VEBERIE A2 b ("H-NMR
ARy b V) OHEHRE DD S OGN bl
T,

3 EonTik, A= A0 bOHERE D
D, Fi, 4 EOWTUL, A &%=y VR
HLEEENRE ShTW5.2 LirLl, SEO K4
DT, 3,4 DWThIBBEHINIALBCD
ZEBEINRTWBZ EVHBA L.

TLC 7A<% FXF+FIC&D M) TR BofE
{& (Ginsenoside ¥§) OL#%

FEF=2VOVUHERE, A—F2x=vov
FEELLFBULLAZROL SR RT3,
malonyl-ginsenoside 7z & D KB YMA ) < FikE

HZO phase
l Bondapak C18

amino acid,

lMeOH-HZO (1:2) lMeOH

total ginsenoside

sugar, etc. {}

TLC

500 1000 1500

2000 scan
400_.111.{1114.1.1.1.1111 |

2 A
~

palmitic acid

1

linoleic acid

>
‘A
2
.—(‘E -
0 .
400-pucdatudulininnin
.. 2 B
palmitic i ) .
acid N linoleic acid
ey — v
g 1
2 ¢
] J;AJJ
0 T T T Ty T . T
500 wlenlnoldonlindoe et ‘. luuln.nlAl '"‘l“’Ill|llll|un|un||||,l ldund
: 2lmolelc acid c
2] <
24
L | palmitic
=5 LVK acid™)
Oﬁ
0 10 20 30 40 50 min

Fig. 1. Reconstructed Ion Current (RIC) Chro-
matograms

A, Panax ginseng, fresh root; B, white ginseng;
C, red ginseng.

&5 ginsenoside Rh: (14) 7g KBEOEGEMABCES $ TEH A M V) 742 VEBKR & B3 3 709,
Chart 4 WWRT IO DE L. ¥7, HMEBRESREEZHGT 80% &K+ 2/ — L CHilits, BELXEIC 2 &
S =TGN T 5. KA %/ -l R R 2 2 —AMBEHE =S AR AL, =—F ALK THRT
%. KBATEA LHAH > Y % 47 (Bondapak Cis) # 5 & CHEER O T 3 /s ERBREL, BV FARVE

¥EfR5yE (total ginsenoside) % &7,

Fig. 2, 3 IT/RT X951, # % % = v v v HigR L B2 T, ginsenoside Ro, Rb;, Rb,, Re, Rd, Re, Rf, Rg;
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15 16,17 18
N[/ 8
Panax ginseng, l S : /
fresh root ( Shimane ) %@%ﬂ%@ ) %? @ :g
[ ' N \ i
. R Pt <
white ginseng RSN C A ‘
( Shimane ) h %@ﬁ&@@? @f e g :
I . ;8,9,10,11 14
red ginseng ; ‘: L y: L e
( Shimane ) a.@k"f’ : “? ? @@: 07’\ o
nit R o 12,13
white ginseng AN Loy .
( Nagano ) é{g@@ o @ ? @'
RN t18,9,10,11 4y
red ginseng ! ::isli ! o ! s-—w———dl/ s
( Nagano ) '%@@ o @? %@, S
hite o RN L :;3 1213
white ginseng I .
Comina) ] Q0 @?‘ &
L,
. ) 7 Tsz,c ’ Rf \
ginsenoside Ro Rb] m Rg1

Fig. 2. TLC Diagrams of Total Ginsenosides Obtained from Various Ginseng Radices

Pre-coated silica gel 60 Fg54 (0.25 mm, Merck), Developed twice with CHCI3~-MeOH-H;O=65: 35: 10
(lower phase), Detection with 19, Ce(SO4)2/10%; HpSO4 by heating at 105°C for 5 min.

O Rgs 8) 7 & & & 12, '® malonyl-ginsenoside Rb; (15), Rb; (16), Rc (17) . O* Rd (18) DFFET % = & 23
MR iz, —7, k1.5 Ti¥, malonyl-ginsenoside 8 DIEFEIX IR bh7eds - 7o b3, ginsenoside Ro, Rby, Rbe,
Rc, Rd, Re, Rf, Rg; F O Rg: (8) Dig»iz,” 20(R)-ginsenoside Rgs (9), 20(S)-ginsenoside Rgs (10), gin-
senoside Rgs (11), ginsenoside Rh; (12), 20(R)-ginsenoside Rh; (13) K UF ginsenoside Rhe (14) DEFE® b3k
FEnt.

EREERS LIEROPEERBASICOWTS, AEOHETR b Y 7~ v ELRERS B 2 15 C B
Ltk n, BREEDOR—F &% =v o Vv HFR»LRELLAZ LA OBE L AROBELE LI,

D DB, o+ &%=V o vHER, DIE~OBE OB T, malonyl-ginsenoside O~ = =
b E & b, ginsenoside Rby, Rgy 7o K315 20 ArBESHOHEE &, 20 KRNI AAELE O R R b,
4T85 o ginsenoside D4R T 5 = L R IRk,

2 B O

fBaADT — 2&EBIDROBEY . IEXE: HARSH) DIP-181 BEOYEEES (1=0.5dm); FRriMETR
A7 b (IR A7 b A): BYFRAEEER 260-30 2 ; *H-NMR A7 p 4t B AEF FX-90Q NMR
3B (90 MHz, tetramethylsilane % Pyifi#isE & LC{Eif); *C-NMR 2 <7 } v HARETF FX-90Q NMR #HE
(22.5 MHz, tetramethylsilane % PIEEE#E); MS 2 -<7 bt HARF IMS-new D-300 EE/HHrisE.

BADIB= 757 4 —3KRDEOICFTo%. GLC: H~A A 2 vH A7 r~<} 777 663-50 T (FID); #
Brr<tA¥er: BESEEI/r< b AF 7 CS910; #5427 v<t 2757 4 —40E: JEHEYY » 50
(Silica gel 60, 60—230 # o ¥ =, Merck), it ¥ # »* 2 (Bondapak Cis, Waters), IHfH > ¥ 7 4 /v TLC: pre-
coated silica gel 60 Fzss TLC plate (0.25 mm, Merck). ¥ %, #HICit 1% Ce(SO4)2-10% HaSO, /KIFHK % "B%
BinE L 7.

MBOMHESE BERRERS 23 =v o v HEFR (6 F18) 25 Chart 1 R HETHRE, WK
(500 g)] = MeOH (600 ml) #fnx, =i (25°C) T 24 KK, MeOH W 2P 5. #EIC MeOH
(600 ml) % 0% FRED HEHEIERFH 3 E1T 5. #MBEEEL, BETHEHEEL T MeOH #Hli=+2 (48g) %
B7c. MeOH #hHi = 2% Et;,0 &K (2:1, 600ml) THE L, Et:0 BRUKES b ZHIETHEREE
LT, EtO BITH=F 2 (5.48) ROKBITH =+~ (42g) &H/.
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RFO—> ' 1

Fig. 3. TLC Profiles of Total Ginsenosides from Various Ginseng Radices

Shimadzu chromato-scanner CS$-910, 25=>550 nm, ig =750 nm. The shaded portions denote the constituents
characteristic of fresh root, white ginseng, or red ginseng.

A, Panax ginseng, fresh root (Shimane); B, white ginseng (Shimane); C, red ginseng (Shimane); D, white
ginseng (Nagano); E, red ginseng (Nagano); F, white ginseng (China).

EtO BT =2 Sd4g) % h5arw<1t 757 4 — [SiO, 200 g, WHEE: CHCl;, CHCI;-MeOH (50 :
1—10: 1)] ©4E L, Fr.1 (2.24g), Fr.2 (1.54¢g), Fr. 3 (0.26 g), Fr. 4(0.35g) #187-. Fr.1(224g) %% 5 &
7822777 4 — [SiO; 60 g, n-hexane-AcOEt (25:1—10: 1)] CHEICAHMREHLTr Y 7V« F (1.40g),
panaxynol (1, 150 mg) %87, + VU 7V Y F, SEMHREE, IR »354 cm: 2932, 1745, 1461, 1160. *H-NMR
(CDCls, 6): 0.89 (t-like), 1.25—1.50 (m), 4.15—4.27 (m), 5.23—5.42 (m). C-NMR (CDCl, c): 7V w1V v
6 [61.9 (1,3-C), 68.9 (2-C)1, BEWHEAE [127.8, 127.9, 129.7, 129.9 (5 L7 4 » C), 172.3, 172.7 (=2 5 s &
A= Ol 1 3ERY & TLC [n-hexane-AcOFEt (5: 1), benzene-acetone (10 : 1), CHCI;], IR (CHCls)
'H-NMR (CDCIL;) CTREL 7.

Fr.2 (2.24g) % MeOH %> bk L T2 7 = — L{EAH [B-sitosterol-stigmasterol (7 : 2), 280 mg] % 8 7-.
AT B —VEEWE LV v N,O-bis(trimethylsilyl)triffluoroacetamide (BSTFA) - TMS {b#, GLC (1.5%

’
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SE-30 on Chromosorb WAW DMCS, 3mmx2m, N, flow rate 35ml/min, Temp. 260°C) < @-sitosterol
(tr 11704”) R 0" stigmasterol (tr 9'47") % FE Liz. Fio, FERIE Y — 7 B HEH L.

Fr.3(0.26g) %» 7527 w=< 1t 757 4 — [SiO; 15 g, benzene-acetone (5 : 1)] THHEEEESL L T panaxytriol
(4, 96 mg) R O'A 7 v — VEBEHRIEHER = A 7 v (7, 62 mg) %187z, T, Ealk, [al® —44.6° (c=2.1, CHCl),
IR vZi% cm™: 3420 (br), 2921, 1725, 1460, 1375, 1083. 3C-NMR (ds-pyridine, dc): p-glucopyranose # [102.6
(1"-C), 74.7 (2/,5-C), 71.9 (3’-C), 71.4 (4'-C), 64.6 (6'-C)], = 7 = — L3 [78.8 (3-C), 141.5 (5-C), 134.6 (6-C)1,
PEWFIRER = A 7 v v = 4 C (173.1). 4 12EE R & TLC [benzene-acetone (2 : 1), n-hexane-AcOFEt 2:1),
CHCI3-MeOH (10 : 1)], IR (KBr), 'H-NMR (ds-acetone) % 08 MS CHE L7-.

Fr.4(035g) ¥»5a7m~1} 2757 4 — [Si0: 15g, benzene-acetone (2 : 1)] THHEERIL T, 7V v r
WIEE (6, 145mg) RU'R 7 v — VEMEAESY (Ta, 85mg) %z, 6, MEIMRYE, [a]X —2.0° (c=1.8,
CHCI), IR »Qi¢" cm™: 3440 (br), 2930, 1732, 1454, 1078. 3C-NMR (ds-pyridine, éc): p-galactopyranose i
[105.2 (1-C), 71.9 (2/-C), 74.7 (3'-C), 69.7 (4'-C), 76.6 (5'-C), 61.9 (6’-C)], 7' V =V »# [67.8 (1-C), 70.8 (2-C),
63.0 (3-C)], gl = A 7 A » A4 =4 C (172.8, 172.9). Ta, fEELHR S, mp 292—295°C (CHCl;-MeOH),
IR vE2r cm™: 3330, 2850, 1015. *C-NMR (ds-pyridine, dc): p-glucopyranose 3 [102.5 (1’-C), 75.1 (2’-C),
78.2 (3/,5'-C), 71.6 (4-C), 62.8 (6/-C)], A 7 = — A3 [141.0 (5-C), 134.0 (6-C)].

BEOHMEHESE BHREEAS (5% =v o VR (6 4£48) » 5 Chart 1| WRTHECHEE, Bk
(500 8)] %, FLB DA L FREIC MeOH #H L, MeOH #hlli=+ = (42 g) #7:. MeOH HiHi =+ = % Et,0
E7K (21, 600ml) IwHEL L, Et:O BROKED b LRIRE FEEEE LT, EbO BITY (7.28) RUKE
1TE = A (34g) %G /. Etr:O BIFTH=* 2 (71.28) %N F &7 rv< 757 4 — [Si0; 230 g, CHCls, CHCl;-
MeOH (50 : 1—10: 1)] C4E L, Fr.1(3.85g), Fr. 2 (1.98g), Fr. 3 (0.30g), Fr. 4 (0.32g) %#/87-. %7 5 »
VaVERBOBE LR, hF5Asr< 25T 4 —CHM, NIRRT AZEREST, Fr.lind b Y
79 4«74 F (0.70 g), panaxynol (1, 165 mg), Fr.2 7» 5 2 5 = — LEA4 (260 mg), Fr.3 252 7 = — IV
WIS IR =2 7 v (7, Tmg), Fr. 4 b A 7 v — VEBEKEAY (Ta, 128 mg) 287, 1V 2V €Y ¥, 7, 7a 1k
K268 b ok TLC, *C-NMR CTRE L. 1134/ & TLC, IR, 'H-NMR C, %72, A5 r — LB
X GLC CTEfmEME L.

AR UHEIROMEE M BRBEA & X = v O VHER (6 418, 200g, #F) &, fTEOBE
& FARRIC MeOH #hi U, JETHEEE L T MeOH #it} =+ = (26 g) %8 7:. MeOH Hii =+ =% Et,0 &
K (2:1,100ml) CHEL, Et:0 BROKEL SLZhLThIGE FHEEZEE LT, ELO BT =% = (0.60g) &
DRBATH =+ 2 (3.28) 7. ELO BT =2 3.2g) COWTHBOBELAKL, »Sarsr<h 75
74 —%fVEL, PV 27V w) V(144 mg), panaxynol (1, 12mg), A 75 = — gAY (18mg), 7V « w g
H (6, 14 mg), A7 » — VERREKRIGREE = A 7 v (7, 8 mg) ROV AT = — LEKEM (Ta, 10 mg) %787, LV 7Y
) ¥, 6,7, 7213, fids bBE s TLC, ®*C-NMR CTH%E L. 1 TLC, IR, 'H-NMR ©, %7, =5
e — VRAWT GLC TEREFAE L.

FYEOERE 6) O7LAURE 6 (120mg) % 2% NaOMe-MeOH (5ml) & 30 HREImBcER T 5.
RIS % MeOH (20 ml) THR L7c#%, Dowex 50 Wx8 (H* form) THMI$ 5. BIELIFENE, FRERET
BB ET 5. Bifih AcOEt-KIZHEL L, AcOEt B1T#d GLC (15% PEGS on Chromosorb WAW DMCS,
3mm X2 m, N; flow rate 35 ml/min, Temp. 200°C) i= X v, methyl linoleate (tz 3’157, 72.9%), methyl lino-
lenate (tz 3/59”, 21.3%), methyl oleate (tr 2/30”, 3.7%), methyl palmitate (tz 127, 2.1%) #BRHERE L1z, 7r
B, HAELRE — 7 HE» HEH L.

KB RE TR HE L, #9427 r~<} 757 4 — [Si0, 4g, CHClz-MeOH-H;0 (6 : 4 : 1)] ©
FEEL LT 6a (30 mg) 21537, 6a 1ZCHRARH D 7 — 21 L mp, [alp TRE L.

AT A—)LEEFRIEHRIATIL(T OFT LAY LE 7 (20 mg) % 2% NaOMe-MeOH (Z %% L, 30 /38
MBGEIRT 5. BETHETAERYFERL TAT v — VEEERESY (Ta, 11 mg) 2157, (FlkY 6 DBELF
R Dowex 50 Wx8 (H* form) CHFI, #IE& PRI, WE FREREL TR 2 FLr=A T EEWRE,
% @ GLC T methyl linoleate (tz 3/15”, 50.0%), methyl palmitate (¢ 122", 29.6%), methyl palmitoleate (¢
1730”7, 10.1%), methyl stearate (tz 2'07”, 7.0%), methyl oleate (t= 2’307, 3.3%) ##HRE L7 (GLC % 6 ©
7 v ) A OBE L 4 pk).

TaDALZ /YR 7a (Smg) & 9% ¥ff HCI-MeOH (1 ml) %0z 1 BEMBGERT 5. &5, HHT
LHiteE PR LT AT v — L{EAY [B-sitosterol-stigmasterol (16:1), 2mg] *#Bl. A F e — A BEWT
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BSTFA-v' Y v v ¢ TMS btk GLC TRIE L1 (LB O & rBEoE & Fl—46). fBik%E Ag.COs k>R TH
VS, iR ER 5. PR RE TBIEE %%, TLC [CHCI,-MeOH-H:O (65 : 35: 10, F&), n-BuOH-
AcOEt-H,0 (4:1:5, @) KRV BSTFA-v' Y v (1:1,0.2ml) ¢ TMS {L LT GLC [5% SE-52 on Chro-
mosorb WAW, 3mm <1 m, N; flow rate 35 ml/min, Temp. 190°C] "=, methyl glucoside [tz 4'50” (major),
510" ZRE L 1.

TOAFNL, TRLAVRBRUAS /YL X 7(40mg) @ dimethylformamide #¥ i CHsl (2 ml), Ag,O
(1g) iz, #X, No KET, iR (28°C) T 18 WlHT 5. SR EZIFB L TREWZERE LK, KT
FW L AcOEt #hHi3-%. AcOEt HillyaAkk, MgSOs ¥R CHaith, WMIE FTHREEETS. BELXH L7
vk 7357 4 — [SiO; 5g, n-hexane-AcOFEt (10 : 1)] TR# L T, 2,3,4-+ V) 2 F LA T v — LEHEKRE
Wi = 2 5/ (30 mg), MEARHE, IR voort cm™L: 2928, 1735, 1459, 1113, *H-NMR (CDCls, 9): 3.50, 3.59,
3.62 (3H each, alls, OCH; x 3), % f87-. 27,3/, 4/-+ ¥ 2 5 L A 5 v — A (10 mg) 12 9% HCI-MeOH (2 ml)
Nz 1EREIINEBETE T 5. B, T 2882 L TA T = — EA& Y [B-sitosterol-stigmasterol (16 : 1),
4mg] %78, GLC CTRE L.

VP IE AgeCOs ¥R Crhfits, o A H+% . P52 IE FTHEEE % L T TLC [benzene-acetone (2 : 1),
n-hexane-AcOEt (1 : 2), CHCl;-MeOH (15 : 1)] ¢ GLC [i) 15%polyneopentyl glycol succinate on Chro-
mosorb WAW DMCS, 3 mm x2m, N, flow rate 32 ml/min, Temp. 200°C, 7z 4'52”, 6’30” (major); ii) 15%
ethylene glycol succinate polyester on Uniport B, 3mmXx1m, N; flow rate, 35 ml/min, Temp. 180°C, t»
8720”, 9/42” (major)] ¢, methyl 2,3,4-tri-O-methylglucopyranoside #* [R%E L 7z.

GC-MS (&3 T7RFLTLA-ABRSOLE  GCMS BERCRESRF—) EE: GLC ixHA
BT JGC-20K, MS i3 HAETF IMS-new D-300 BUE BN HTERE, 5 — 2 A BAETF IMA-2000 5 — x i
EBAHEA L. 2) WESME: »54 [SES2 450 -5 54 (0.28mmx20m)}, ¥+ U ¥ —# ARUYEE
(He, 0.90 ml/min), 1 # V{LEE 3kV, &HHEBT 300 A, 14+ v {LEBERE 250°C, HiEE [160°C (5 min)—
280°C (3°C/min)] 3) GC-MS REORB: + & 3 = v o v HR (BRVE, 6 FR, Mk Se) LRA—BRRE
FEFR=2VOVEEBRLALHMLLEZRUNS (6 1, MR 5g)  80% &K MeOH (40ml) % inz, &8
HH Ve (UA 100, #8415 KK) % ¢ 8B 5. MR 2l LR, ZEic 80% &K MeOH
(40 ml) Zhnx FEOMIBERIELF 3BT 5. > ¥ ICEEIC MeOH (25 ml) % iz, 50°C THRHAT 3 b4
5. ¥ EFERL, ZEC MeOH (25ml) #inz FEOMLEEELE3ETS. &K MeOH fhHE RO
MeOH ¥ %A L, WEFTHREEEE LT MeOH #ii=% 2 [+ # % = v o VHHIE (0.29g), BZ (1.26g),
fL2 (1.21g)] %7, MeOH #ii=* 2% Zh T h EtyO &K (10: 3, 65ml) iw/53fL L, EtO BROKEL B
BETHBEEEZE U EO BITHf=+ A ROKBITH=F A2 HE5.

Et:0 BfT7#=+ A% CHCl; (5ml) #f# L, SEP PAK SILICA (Waters) k¥ X+, CHCl;-MeOH
(15:1, 15ml) CHEHEINA0E» SWMETFBERELC, 7TeF vy 7 ha—AnHlH 42 % =v o v Higl
(9 mg), 9% (60 mg), fI% (45mg)] #B7=. 7wF Ly 72— L0 (% S5mg) ik BSTFA-v' ) v (1:1,
0.2ml) %0z, Eii (30°C) T 1 HKE Licd D% GC-MS 3kt & L.

Panaxydol (2) OBSMLE 2 (100mg) % 1% EEHABE-7¢ v 211, Sml) ML, | (30°C) TS5
BEERT 5. RIS A K TR, AcOEt #ifi+ 5. AcOEt Ml A WE FHEIERER, »54sn~ |2
% 7 4+ — [SiO: 10 g, n-hexane-AcOEt (7 : 1—2 : 1)] T4 #ERESEL LT, panaxytriol (4, 20 mg) K U* 5 (72 mg) %
Bz,

5, EAHRME, [l —5.2° (¢=0.3, CHCL), &4 f#fE MS: Caled CuyHxClO, (M+H)"=297.166,
C1HysClO; (M*)=296.152; Found: 297.163, 296.150. UV 20" nm (e): 257 (491), 245 (586), 231 (611). IR
2% cm-1: 3650, 3580, 3450, 2940, 2870, 2270. tH-NMR (CDCl;, 6): 0.89 (3H, t-like), 1.28 (12H, m), 2.65 (2H,
d-like, 8-Hy), 3.84 (1H, m, 9-H), 4.11 (1H, dt, J=3, 6 Hz 10-H), 4.90 (1H, d-like, 3-H), 5.25 (1H, ddd, J=1,
2, 10 Hz), 5.45 (1H, ddd, J=1, 2, 17 Hz) (1-Hy), 5.96 (1H, ddd, J=5, 10, 17 Hz, 2-H). £+ 7+ L DR BIL T
Sy 7TV Vv IR THER L. MSm/z (%) (M+H)" 299 (1), 297 (3); M* 298 (1), 296 (2); (M+H—-H,0)* 281
(10), 279 (29); M —CI)* 261 (13); (M —CI1—H.0)* 243 (26).

4 135t b . TLC [benzene-acetone (5: 1), n-hexane~-AcOEt (1 : 1), CHCl;-MeOH (20 : 1)],
TH-NMR (dg-acetone), MS CTRHRE L.

5SOT7EFE 520mg) ¥y v vER (1ml) 1 AcO (1 ml) Zhnx, ZEi& (20°C) 1 FefHEE#T2. K
IS B KRR 1), AcOEt i3 %. AcOEt ShINR X IRE THEEEE, #7427 r< 1757 4 — [SiO:
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5 g, n-hexane-AcOEt (10 : 1)] TR L T2 77— | (5a, 13 mg) #E7-.

5a, fEEERWE, [ald —2.0° (¢c=0.6, CHCL), Haf#Eae MS: Calcd CyHzClO, (M*)=380.175, 382.169;
Found: 380.175, 382.166. UV 2X9% nm (¢): 257 (540), 244 (865), 231 (930). IR vS%% cm™t: 2940, 2860, 2270,
1750, 1226. 'H-NMR (CDCls, 8): 0.98 (3H, t-like), 1.28 (12H, m), 2.10, 2.12 (3H each, both s), 2.74 (2H, d-
like, 8-Hz), 4.13 (1H, dt, J=3, 6 Hz, 10-H), 5.11 (1H, dt, J=3, 7Hz, 9-H), 5.59—7.27 (4H, m). £ 7' 1

DIRBIXT 7y 7V v 7 ERTHER L.

TLC BT TLC 707 X+ +TREORE GCMS Rbo BEEE THELR B ABITH =% 2%,
Bondapak Cis # 5 & [10g, MeOH-H:O (1 : 2, 40 ml) ciEH#%, MeOH (30ml) CHH] B LCE RS
MeOH %%, ME THERELT, RV T A vEEGRSE [+ 5 2 = v 2 VR (0.11 g), ERBES
% (0.34g), BREELS (0.38g)] #B7w. i, AEOMEIBERFC LT, RERESQS, HSROTEE
HEAZ (% 58) LR bV TANVEREGESE [REREDS (0.35g), REFRELS (0.34g), FEEHEA
% (0.32g)] #B1.

BWE ATRO—I, B 61 FEISGRARETZEE (No. 61870077, No. 61571001) DBIEIC X » TfTd
Wb DT, S LET. Fio, 2% =y o VHIFROBHBICE L TR /e o 7o REEE R
ST EENA L E T
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Buil., 32, 4674 (1984). v

18) 8 L 9,10 & 11 X 12 & 1343, Wwihnd TLC FEBOHMRAE, N A, 8 £ 9,10 1 11, 12
& 13 YT 550 % ¥ 3 preparative TLC [Camag D-5, n-BuOH-AcOEt-H:O (4 : 1: 5, k@) ¢4&
s, 7 2F fL{AcO-pyridine (1: 1)] L, W EhOERO 7 5 1 {tFHEEAEK L, TLC CHEI8 L 9
DT 2 F NMEiFE S CHCl.-AcOEt (20: 1), 10 & 11 © 7w+ A {LEHE (k. benzene-acetone (4 : 1),
12 & 13 D7 v F {bFBH: CH,CL-Et:O (5:1)] UCHER L.

NII-Electronic Library Service





