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[ Abstract ]

Objective: To study the saponin constituents of in the fruits of Panax ginseng C. A. Meyer. Methods ;

The chemical constituents were isolated and purified by various chromatographic methods including macroporous resin, MCI

gel, silica gel columns and semi-preparative HPLC,

and their structures were identified by NMR and MS data

analysis. Results; Twenty-two compounds were isolated and identified as ginsenoside F, (1), vina-ginsenoside Ry(2), pseudo-

ginsenoside Re, (3), ginsenoside Re(4) ,

(8), chikusetsusaponin LM, (9),

notoginsenoside R, (5), ginsenoside Fy(6),
20( S) -ginsenoside Rg, (10)

ginsenoside F;(7), ginsenoside Ia

ginsenoside Re(11), ginsenoside F, (12), ginsenoside

Rd(13), ginsenoside Rb, (14), ginsenoside Rb, (15), ginsenoside Rhy (16), ginsenoside Rh, (17), ginsenoside Rh,

(18), gypenoside XVI(19), gypenoside IX(20) ,

notoginsenoside Fe(21) and quinquenoside L,,(22). Conclusion; Com-

pounds 2, 3, 5, 8, 9, 16, 18-22 were isolated from the fruits of P. ginseng for the first time.
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9. 16, 18 ~22 JE UM AZS Frp o 5.
1 (U 5HH

Bruker AV 400 %I 4% % ¥R I 3% 1Y ( Bruker Bio-
Spin AG Facilities, Fallanden, X8 ); &5 H 9K o B¢
FIACCHAS) « e & By Nexera X2 B RAR (43543 (2
5 LC-30AD 0%, SIL-30AC A 3hifk e 4%, SPD-
M30A Kl #5F1 CTO-20AC F:EAE ) F1 8050 il JiT 4% 5
CXTH 3000 B4 i 5 = R AH @ 35X (SP-HPLC, b
ST IE R R JEA R A F]) , B E UV3000 A5
5. P3050 — G % . Daisogel C g %% # (250 mm x
20 mm, 10 pum), AR K203 nm, HAFH I &
A5 mL -min™ 5 KFLIZFFHAE ] Diaion HP-20( H A=
Z2); SBC MCI GEL Jz At % (F &Y, 75 ~150 pm, Y,
HRHE DA PRAR]) 5 FEETERER (200 ~300 H )
EEERE (TLC) i itk GF254(0.20 ~0.25 mm), 3
N ST 70 = Wb, B, CIESER
IRy ol sl it

ANSRAET 2016 49 J1 R A &R £,
2 REANBAR K E W TP NS R Y N2 Panax
ginseng C. A. Mey. FJIRSZ, FEUEARAS (2016004 ) 7751
TRIERFE B AU E

2 REBSHE

B NS 4.9 kg, EZBRMFERRAK, H
RSPl gt $ B 3, o PR st e A U Oy D} o 1Y
20, 15, 10 56, MRREEM3 . 2. 1.5 h, HIFHRIL
W, WUEWRAE, RRE 262 g, ARG C e
KR IE TREAI, 2O h)2(14.3 g) L IE
TEEZE (145.5 g) FI/KJZ (103.5 g) . HUE T BEJZ
140 g, ¥R f# )5 8 3 Diaion HP-20 KL Wt
RHIEFE, KR K B2 20% . 40% . 60% . 80% Z. [
IR BEREBEVEIB, 198] 6 sy Fr. 1(3.1 g) |
Fr.2(2.0 g), Fr.3(4.5 g), Fr.4(62.7 g), Fr.5
(57.6 g) M Fr.6(3.5 g) .

Fr.3(4.5 g) il &3 MCI & B AE A4, 4 30% .
40% W BE 7K U W L W B B R I, A5 31 3 S 40
(C1~C3), C3(0.5 g) &+ HPLC, JEi5 H
(MeOH-H,0, 10:90) Jz (MeOH-H,0, 20:80) 4> .
gift, BEMES YW I(AS B F,, 10 mg) . 2(#kRg
AZ B Ry, 8 mg) ., 3(RAZEH Re,, 15 mg),

Fr.4(42.7 g) &3 2 & ik A A3, CHCL,-

MeOH-H,0(10:3:0. 4—2:3:0. 4) B EEVERE, 5% 6 4~
Wisr (ClL ~ C6), Cl(10.8 g) £ 2 il % HPLC
(CH,CN-H,0, 27:73) 7385, 45334 C1-1(4.2 g) Al
C1-2(5.6 g); Cl-1 FR£2f 4| HPLC(CH,CN-H,0,
20:80) zlifk, 1FEMLEGY 4(NSEH Re, 2.1 g) |
S5(=LRHE R, 7.5 mg), Cl12 FL % HPLC
(CH,CN-H,0, 30:70) 4iifk, REfkEY 6( NS R
HF,21g)  TASEHFEF, L.5g).8( A&
1 la, 6.4 mg), (TSR LM, 7.2 mg),

Fr.5(46.5 g) i@ i MCI % F: @i, FH 60% .
80% FF it 7K 5 W B FY P B R O, A 31 8 AN Ui 43
(C1 ~C8), CI(11.5 g) 22}l 4 HPLC(MeOH-H, 0,
67:33) Jlx Z alifk, FEMEEGY 10[20(S)-AS 21T
Rg,, 8.2 mg] ., 11( AZHFF Re, 10.1 mg) . 12( A
SEAFF,, 6.7mg) . 13( AZHFF Rd, 12.3 mg) .
14(ANZ2H Rb,, 8.6 mg), 15( AZE 1 Rb,,
9.1 mg) ., 16( AZ %24 Rhy, 9.4 mg), C6(14.1 g)
2146 HPLC ( MeOH-H,0, 73:27) R & 4y 85 4lifk,
HEMEAEM 1T (NS E Rh,, 8.2 mg), 18( AR
1 Rhy, 5.1 mg) . 19 (LR 21 XV, 10.2 mg) |
200 i iE B P IX, 10.5 mg) ., 21 ( =L BB AF Fe,
11.2 mg) . 22(PHV¥ESRAT Ly, 12.1 mg)

3 FHERE

i 22 MEAYIAE TLC EJEIF IG5 10% B
iR BRI B B 0 B &, Libermann-Burchard %
BRI, SR ENYh =2 R aY .

a1 BelERm AR, 27 CLH,0,,
ESI-TOF-MS m/z785.5 [M +H] " ,"H-NMR ( pyridine-
ds, 500 MHz ). &, 5.25 (1H, t, J = 7.5 Hz,
H-24), 5.21(1H, d, J=8.0 Hz, H-gle-1"), 4.97
(1H, d, J=8.0 Hz, H-gle-1"); 8 "I T &,
1.65(3H, s), 1.62(6H, s), 1.33(3H, s), 1.02
(3H, s), 1.00(3H, s), 0.98(3H, s), 0.84(3H,
s) o C-NMR( pyridine-ds, 125 MHz) $#i L% 1. =
HESCHR™, N ASRIFF,,

a2 AEIERBAR, 757 CuHp0,,
ESI-TOF-MS m/z 985.5[ M + Na]* ,'"H-NMR ( pyridine-
ds, 500 MHz) . 6,6.30(1H, m, H-23), 6.02(1H,
d, J=15.5 Hz, H-24), 5.40(1H, d, J=7.5 Hz,
H-gle-1"), 5.22 (1H, d, J =7.5 Hz, H-gle-1"),
4.95(1H, d, J=7.5 Hz, H-gle-1"); 84~ H F ki
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+: 6, 1.61 (3H, s), 1.56(3H, s), 1.55(3H,
s), 1.32(3H, s), 1.15(3H, s), 1.03(3H, s),
0.92(3H, s), 0.87(3H, s)."” C-NMR ( pyridine-d; ,
125 MHz) $ds 2 1, S Bocik'™, % i A
Z AT Ry

a3 AEaIERBMmA, 713X CHy0,.
ESI-TOF-MS m/z 989.5 [M + H]* ' H-NMR ( pyridine-
dy, 500 MHz) : 6,5.27(1H, t, J=6.5 Hz, H24),
5.34(1H, d, J=7.5 Hz, H-gle-1"), 5.21(1H, d,
J=8.0 Hz, H-gle-1"), 4.93(1H, d, J=7.5 Hz,
H-gle-1") 5 8 ML 7: 8, 1.65(3H, s), 1.62
(3H, s), 1.55(3H, s), 1.35(3H, s), 1.15(3H,
s), 0.99(3H, s), 0.98(3H, s), 0.87(3H, s),
" C-NMR ( pyridine-dy, 125 MHz) %5 0,35 1, S8
WK, SOE NS RAT Re, o

G 4. HOEIERBMA, 77 CuHy040
ESI-TOF-MS m/z947.5 [M + H] " ,'"H-NMR ( pyridine-
ds;, 500 MHz) : §,,6.47(1H, brs, H-rha-1"), 5.34
(IH, t, J =7.4 Hz, H24), 5.24(1H, d, J =
8.0 Hz, H-gle-1"), 5.16 (1H, d, J = 7.8 Hz,
H-gle-17) 3 8 ML F: §, 2. 11(3H, s), 1.66
(6H, s), 1.61(3H, s), 1.38(3H, s), 1.19(3H, s),
0.98(3H, s), 0.96 (3H, s)." C-NMR ( pyridine-d; ,
125 MHz) $fi W3 2, B RSCH, BENMAS
1 Re,

EWSs: AtEmAR, 451X C,H,p0,5,
ESI-TOF-MS m/z 771.5 [M +H] * ' H-NMR ( pyridine-d; ,
500 MHz): &, 5.76 (1H, d, J =7.0 Hz, H-gle-1"),
5.35(1H, t, J =7.0 Hz, H-24), 5.33 (1H, d,
J=5.0 Hz, H-xyl-1"); 8 MHIEFT: §,2.08(3H,
s), 1.69(3H, s), 1.66(3H, s), 1.47(3H, s),
1.42(3H, s), 1.19(3H, s), 0.99(3H, s), 0.83
(3H, s),"”C-NMR( pyridine-dy, 125 MHz) $#& .3
2, BHSCRY, %N =-LBIF R,

thEwe. HtaEimA, 45+ C,H,0,5,
ESI-TOF-MS m/z 771.5 [M + H] " .' H-NMR ( pyridine-
ds, 500 MHz): §,,5.34(1H, t, J=7.0 Hz, H-24),
5.17 (1H, br s, H-ara-1"), 5.13 (1H, d, J =
8.0 Hz, H-gle-1"); 8 MM At +: &, 1.99 (3H,
s), 1.65(3H, s), 1.62(3H, s), 1.60(3H, s),
1.46(3H, s), 1.12(3H, s), 1.02(3H, s), 0.98
(3H, s),"C-NMR( pyridine-d5, 125 MHz) ¥ .3
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2, BRSO, BE M AS BT FS,

EWT. AtiEBmAR, 55FxK C,Hp0,5,
ESI-TOF-MS m/z771.5 [M +H] " ,'"H-NMR ( pyridine-
ds, 500 MHz): 8, 5.35(1H, br s, H24),6 5.11
(1H, d, J =8.0 Hz, H-gle-1"), 4.97 (1H, br s,
H-ara-1"); 8 MH IR F. 6, 1.98(3H, s), 1.69
(3H, s), 1.65(3H, s), 1.63(3H, s), 1.45(3H,
s), 1.11(3H, s), 1.02(3H, s), 0.99(3H, s).
" C-NMR ( pyridine-d;, 125 MHz) 54t W32, SR
B, ME g NS RIS,

wEWS: AtEmAR, 451X CLH,0,,
ESI-TOF-MS m/z 801.5[ M + H] " ,' H-NMR ( pyridine-
dy, 500 MHz) : &,5.27(1H, t, J=7.0 Hz, H24),
5.20(1H, d, J=7.5 Hz, H-gle-1"), 5.00(1H, d,
J=7.5Hz, H-gle-1"); 8 MHILTF: 6, 2.07(3H,
s), 1.63(6H, s), 1.61(3H, s), 1.43(3H, s),
1.06 (3H, s), 1.00 (3H, s), 0.94 (3H, s),
" C-NMR ( pyridine-d;, 125 MHz) 53 W35 2, ST
B, E M AR Ta,

EW9: HEERBmA, 713 CH,0,,
ESI-TOF-MS m/z771.5 [M + H] * ,'"H-NMR ( pyridine-
dy, 500 MHz): &, 5.33 (1H, m, H-24), 5.13
(1H, d, J=7.5 Hz, H-gle-1'), 4.99(1H, d, J=
7.5 Hz, H-xyl-1"); 8 ASH LT+ 8, 1.99 (3H,
s), 1.67(3H, s), 1.65(3H, s), 1.63(3H, s),
1.46(3H, s), 1.10(3H, s), 1.01(3H, s), 0.99
(3H, s).”C-NMR( pyridine-dy, 125 MHz) 4% W,
2, BRSGR™, BENASBIF LM, ,

AP 10 HEJoERm AR, 5FX CLH,0,,
ESI-TOF-MS m/z785.5 [M + H] * ,'H-NMR ( pyridine-
ds, 500 MHz) : §,,6.50(1H, brs, H-rha-1"), 5.36
(1H, t, J =7.0Hz, H24), 5.29 (1H, d, J =
7.0 Hz, H-gle-1"); 8 N IR . 8, 2.13 (3H,
s), 1.70(3H, s), 1.66(3H, s), 1.42(3H, s),
1.38(3H, s), 1.22(3H, s), 1.00(3H, s), 0.98
(3H, s),"C-NMR( pyridine-dy, 125 MHz) ¥ .3
2. ZRSCIRTY, BN 20(8)- NS Rg,.

a1 AEIERH R, 7713 C3Hy 0y,
ESI-TOF-MS m/z 1 079.6[ M + H] * ,' H-NMR ( pyridine-
ds, 500 MHz): &, 5.67 (1H, br s, H-ara-1""),
5.39(1H, d, J=7.5 Hz, H-gle-1"), 5.33(1H, t,
J =7.0Hz, H24), 5.15 (1H, d, J = 8.0 Hz,
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H-gle-1"), 4.93 (1H, d, J =7.5 Hz, H-gle-1");
8 MHHELFE T 8, 1.69(3H, s), 1.65(3H, s), 1.64
(3H, s), 1.29(3H, s), 1.12(3H, s), 0.97(6H,
s), 0.82(3H, s),"” C-NMR(pyridine-d,, 125 MHz) 4§
I 1, S0, %E N AS B Re,

a2 AEITCEMBA, 55+ CH, 0,
ESI-TOF-MS m/z 639.4 [M + H] " ,'"H-NMR ( pyridine-
ds, 500 MHz): &, 5.30 (1H, m, H=24), 5.20
(1H, d, J=6.5 Hz, H-gle-1"); 8 ANHILTF: &,
2.00(3H, s), 1.61(3H, s), 1.60(6H, s), 1.48
(3H, s), 1.17(3H, s), 1.06(3H, s), 0.93(3H,
s) o C-NMR ( pyridine-d;, 125 MHz) $(#E 3% 2., &
WSk, WENAB BT,

A3 AEATERMA, 73730 CuHy 0y,
ESI-TOF-MS m/z947.5 [M + H] * ,'"H-NMR ( pyridine-
ds, 500 MHz): &, 5.57 (1H, m, H=24), 5.38
(1H, d, J=7.5 Hz, H-gle-1"), 5.21(1H, d, J=
7.6 Hz, H-gle-1”), 4.91 (1H, d, J = 7.5 Hg,
H-gle-1"); 8 H LR F: 6, 1.65(3H, s), 1.62
(3H, s), 1.50(3H, s), 1.31(3H, s), 1.13(3H,
s), 0.98(3H, s), 0.84(3H, s), 0.79(3H, s),
" C-NMR ( pyridine-dy, 125 MHz) $(#2 W31, S8
BRSY, M o AS BT R,

EY 14 AEICERM AR, 77 F3K C3Hy 0y
ESI-TOF-MS m/z 1 079. 6 M + H] * ,' H-NMR ( pyridine-
ds, 500 MHz): 8, 5.40(1H, d, J=7.5 Hz, H-gle-1"),
5.35(1H, m, H24), 5.15(1H, d, J=8.0 Hz,
H-gle-1"), 5.01 (1H, d, J =7.5 Hz, H-ara-1"),
4.93(1H, d, J =8.0Hz, H-gle-1"); 8/~ H 3L i +:
8, 1.69(3H, s), 1.66(3H, s), 1.65(3H, s), 1.30
(3H, s), 1.12(3H, s), 0.97(6H, s), 0.83(3H,
s) . C-NMR ( pyridine-dy, 125 MHz) (¥ W% 1, =
HASCHR™Y, M M NS EFF Rb, .

A5 AaIERBmA, 557 CuH,0,,
ESI-TOF-MS m/z 1 109.6[ M + H] * ,' H-NMR ( pyridine-
ds, 500 MHz): &, 5.38(1H, d, J=7.5 Hz, H-gle-1"),
5.33(1H, m, H24), 5.14(1H, d, J=8.0 Hz,
H-gle-1”), 5.10 (1H, d, J =8.0 Hz, H-gle-1"),
4.93(1H, d, J =7.5Hz, H-gle-1"); 8 /4~ H 3L )i+
8, 1.68(6H, s), 1.63(3H, s), 1.29(3H, s), 1.12
(3H, s), 0.98 (6H, s), 0.83 (3H, s).,” C-NMR
(pyridine-ds, 125 MHz) ¥t W3 1, Sk, %
EHANS BT Rb,,

tEY 16 HEIERM AR, 75K CH,0, .
ESI-TOF-MS m/z 671.4 [M +H] * ,'H-NMR ( pyridine-
ds, 500 MHz): &, 6.22 (1H, m, H=23), 6.09
(IH, d, J =16 Hz, H24), 5.25(1H, d, J =
8.0 Hz, H-gle-1"); 8 AH JELJT+: §, 2.02 (3H,
s), 1.62(3H, s), 1.61(3H, s), 1.60(3H, s),
1.49(3H, s), 1.18(3H, s), 1.08(3H, s), 0.94
(3H, s),"”C-NMR ( pyridine-dy, 125 MHz) ¥4 W, 3
2. ZHSCHRTY, % M A AT Rhg,

EWIT: AETERBAR, 45+ 30 CHg O
ESI-TOF-MS m/z 621.4 [M +H] * ,'"H-NMR ( pyridine-
d;, 500 MHz): &, 5.50 (1H, t, J = 7.0 Hz,
H-22), 5.24 (1H, t, J =7.0 Hz, H24), 5.05
(1H, d, J=7.7 Hz, H-gle-1"); 8 NHIEFF: §,
2.09(3H, s), 1.84(3H, s), 1.64(3H, s), 1.63
(3H, s), 1.60(3H, s), 1.27(3H, s), 1.07(3H,
s), 0.86(3H, s)."” C-NMR ( pyridine-d;, 125 MHz)
Bl W 2, BHoC™, %KENASEH R,

a8 HETERmA, 4+ CyH,0.,
ESI-TOF-MS m/z 653.5 [M + H] * ,'H-NMR ( pyridine-
d;, 500 MHz): &, 5.27 (1H, t, J = 7.0 Hz,
H-24), 5.05(1H, d, J=7.5 Hz, H-gle-1"); 8 />
AR F: 6,2.09(3H, s), 1.68(3H, s), 1.64
(3H, s), 1.62(3H, s), 1.16(6H, s), 1.05(3H,
s), 0.83(3H, s)."” C-NMR ( pyridine-d;, 125 MHz)
HAm W 2, BHSCGHY, %E N ASEH Rh,

EY19: AEICERM R, 7373 CuHy, 00
ESI-TOF-MS m/z947.5 [M +H] " ,'"H-NMR ( pyridine-
ds, 500 MHz): &, 5.34 (1H, m, H=24), 5.15
(1H, d, J=8.5 Hz, H-gle-1"), 5.10(1H, d, J=
7.0 Hz, H-gle-1”), 4.96 (1H, d, J = 8.5 Hz,
H-gle-1") 5 8 A LT+ 8, 1.68 (3H, s), 1.63
(3H, s), 1.33(3H, s), 1.05(3H, s), 1.02(3H,
s), 1.00(3H, s), 0.98(3H, s), 0.84(3H, s),
" C-NMR ( pyridine-d;, 125 MHz) 54t W35 1, SR
RO, e s A XV,

AP 20 AEICERM R, 713K CyHy 0,50
ESI-TOF-MS m/z917.5 [M +H] * ,'"H-NMR ( pyridine-
d;, 500 MHz): &, 5.34 (1H, t, J = 8.0 Hz,
H-24), 5.15(1H, d, J=8.5 Hz, H-gle-1"), 5.00
(1H, d, J=7.0 Hz, H-gle-1"), 4.74(1H, d, J =
8.5 Hz, H-gle-1"); 8 NH LT F. 5, 1.68 (3H,
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s), 1.67(3H, s), 1.60(3H, s), 1.33(3H, s), BC- NMR ( pyridine-ds, 125 MHz) £{#g L3 1, SR
1.02(3H, s), 1.00(3H, s), 0.98(3H, s), 0.81 wREY L s =L AT Fe,

(3H s) " C-NMR ( pyridine-d, , 125 MHz) %4 I, 3 e 22, AEILEREER, 45Tt CpHy 0,
1, ZMSCHY, S W AR I, ESI-TOF-MS m/z917.5 [M + H] * . "H-NMR ( pyridine-

ey 21, E@%iiﬂ%‘ﬂi, 5y CyHyO,o  ds, 500 MHz): 8, 5.35 (1H, t, J = 7.0 Hz,
ESI-TOF-MS m/z917.4 [M +H] * ,'"H-NMR( pyridine- ~ H-24), 5.15(1H, d, J=8.5 Hz, H-gle-1"), 5.01
ds;, 500 MHz) : &, 5.58[1H, br s, H-ara(f)-1"], (1H, d, J=7.5 Hz, H-ara-1"), 4.96(1H, d, J=
5.34(1H, t, J =8.0 Hz, H24), 5.16 (1H, d, 7.5 Hz, H-gle-1"); 8 A HETF: 6, 1.99 (3H,
J=8.5 Hz, H-gle-1"), 4.95(1H, d, J=7.0 Hz, s), 1.65(3H, s), 1.63(3H, s), 1.59(3H, s),
H-gle-1'); 8 AHFRF: 8, 1.69 (3H, s), 1.66 1.48(3H, s), 1.45(3H, s), 1.04(3H, s), 0.83
(3H, s), 1.64(3H, s), 1.52(3H, s), 1.32(3H, (3H s) o' C-NMR ( pyridine-ds, 125 MHz) %4 W, 3
), 1LOI(3H, s), 0.98(3H, s), 0.83(3H, s), Lo ZMICE"Y, Y& HPEHESETH Lo

F1 20(S)-FAS_mEREH1-~3, 11, 13~15, 19 ~22 {§° C-NMR %45 ( pyridine-d;, 125 MHz)

s 1 2 3 11 13 14 15 19 20 21 22
1 39.3 39.2 39.3 39.3 39.3 39.3 39.3 39.7 39.5 39.2 39.3
2 26.8 26.8 26.7 26.7 26.7 26.8 26.7 26.8 26.0 26.7 26.7
3 88.8 89.0 89.3 89.1 89.0 89.1 89.1 88.9 89.1 88.8 88.9
4 39.7 39.5 39.8 39.8 39.7 39.8 39.8 39.7 39.9 39.7 39.7
5 56.4 56.5 56.5 56.5 56.5 56.5 56.5 56.4 56.7 56.4 56. 4
6 18.5 18.5 18.5 18.5 18.5 18.5 18.5 18.5 18.7 18.5 18.5
7 35.2 35.2 35.2 35.2 35.2 35.2 35.2 35.7 35.4 35.1 35.2
8 40.1 40.1 40.1 40.1 40.1 40.1 40.1 40.1 40.3 39.7 40.1
9 50.3 50.1 50.3 50.3 50.3 50.3 50.3 50.3 50.5 50.2 50.3
10 37.0 37.0 37.0 37.0 37.0 37.0 37.0 37.0 37.2 36.2 37.0
11 31.0 31. 1 30.8 30.9 30.8 30.8 30.9 30.8 31.0 29.6 30.8
12 70.2 70.5 70.2 70.3 70.2 70.3 70.3 70.2 70.3 70.3 70.2
13 49.6 49.6 49.6 49.5 49.6 49.5 49.6 50. 4 49.8 49.5 49.5
14 51.5 51.6 515 515 515 515 515 51.7 51.7 51.5 51.5
15 31.0 30.9 31.0 30.8 31.0 30.8 30.8 30.8 31. 1 30.7 30.8
16 26.7 26.5 26.9 26.8 26.8 26.7 26.8 26.7 26.9 26.8 26.8
17 51.7 52.5 51.7 51.7 51.7 51.8 51.7 52.0 51.9 51.7 51.7
18 16.0 16.3 16. 1 16. 1 16.0 16. 1 16. 1 16. 1 16.3 16.0 16. 1
19 16.3 16.7 16.3 16.3 16.3 16.3 16.3 16.3 16.5 16.3 16.3
20 83.4 83.5 83.4 83.5 83.6 83.6 83.5 83.4 83.7 83.4 83.5
21 22.4 23.1 22.4 22.4 22.4 22.4 22.5 22.4 21.5 22.4 22.4
22 36.2 39.8 36.2 36.2 36.2 36.3 36.3 36.2 36.4 36. 1 36.2
23 23.3 122.8 23.3 23.2 23.2 23.3 23.3 23.2 23.4 23.2 23.3
24 126.0 142. 1 126.0 126. 1 126.0 126.0 126.0 126.0 126.3 126. 1 126.0
25 130.9 70.0 130.9 131.1 130.9 131.2 131.1 131.1 131.2 131.0 131.1
26 25.7 30.7 25.8 25.8 25.8 25.9 25.9 25.8 26.0 25.8 25.8
27 17.8 30.7 17.8 17.9 17.8 18.0 18.0 18.0 18.2 17.9 17.9
28 28.2 28.2 28.1 28.2 28.2 28.2 28.2 30.0 28.4 28.2 28.2
29 16. 8 16.0 16.5 16.7 16.6 16.7 16.7 16. 8 17.0 16. 8 16. 8
30 17. 4 17.2 17. 4 17.5 17. 4 17.5 17.5 17.1 17.7 17.4 17.4
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gx1
I 1 2 3 11 13 14 15 19 20 21 22
3-glu 3-glu 3-glu 3-glu 3-glu 3-glu 3-glu 3-glu 3-glu 3-glu 3-glu
1’ 107.0 105.1 105.0 105.2 105.1 105.2 105.2 107.0 107.2 107.0 107.0
2’ 75.8 83.3 84.4 83.5 83.4 83.4 83.5 75.8 75.2 75.1 75.8
3’ 79.3 78. 1 78.6 79.3 78.0 79.2 79.3 79.3 79.6 78.9 78.8
4’ 71.8 71.7 71.5 71.7 71.8 71.8 71.8 71.7 71.3 72.2 72.0
5! 78.3 78.3 78. 1 78.3 78.3 78.3 78.4 78.4 78.6 78.8 78.4
6’ 63.0 62.8 62.9 63.0 63.0 63.0 62.9 62.8 63.4 63.2 63.2
20-glu 2'-glu 2'-glu 2'-glu 2'-glu 2'-glu 2-glu 20-glu 20-glu  20-glu 20-glu
1" 98.3 106. 1 106. 2 106. 1 105. 1 106. 0 106. 1 98.1 98.3 98.2 98.2
2" 75.2 77.2 76.8 77.2 77.1 77.2 77.2 75.3 75. 1 75.8 75.0
3" 78.8 78.9 78.0 78.0 78.0 78.5 78.4 78.8 78.2 78.4 79.2
4" 72.0 71.8 71.1 71.7 71.8 71.9 71.8 72.0 72.2 72.0 71.9
5" 78. 4 78. 4 75.4 78.2 78.3 78.2 78.4 77.6 77.2 76.6 76.8
6" 63.2 62.9 64.8 62.8 63.0 62.8 62.8 70.2 71.3 68.5 69.3
20-glu 20-glu 20-glu 20-glu 20-glu 20-glu 6"-glu 6"-xyl 6"-ara(f)  6"-ara(p)
1” 98.3 98.3 98.2 98.3 98.2 98.2 106. 4 106.0 110.2 104. 6
2" 75.3 75.2 75.1 75.2 75.0 74.9 74.9 76. 1 83.3 72.2
3" 78.4 79.3 78.4 79.3 78. 1 78.3 78.4 79.0 79.3 74.2
4" 71.7 71.7 72.2 71.8 71.8 71.8 71.8 71.9 86.1 68. 6
5" 78. 1 78.3 76.6 78.4 76.8 77.1 78.8 67.2 62.7 65.6
6" 62.9 63.0 68.6 62.8 69.3 70.3 63.2
6"-ara(f) 6"-ara(p) 6"-glu
" 110.2 104.7 105. 4
2™ 83.4 72.2 75.3
3m 78.9 74.2 78.1
4" 86. 1 68.7 71.7
5" 62.8 65.7 78.0
6" 62.9
Ac-CH, 21.0
Ac-CO 171.0

F£2 20(5)-EAS=EREEH4~10, 12, 16 ~18 1§ C-NMR #[#Z ( pyridine-d,, 125 MHz)

I 4 5 6 7 8 9 10 12 16 17 18
1 39.8 39.5 39.4 39.5 39.4 39.4 39.7 39.4 39.4 39.6 39.5
2 27.8 27.8 28.2 28.2 26.9 28.2 27.8 28.2 28.2 28.9 28.0
3 78.6 78.1 78.6 78.6 89.7 78.6 78. 4 79.4 78.5 78.7 78.7
4 40. 1 40.3 40.4 40.4 40.8 40.4 40.0 40.4 40. 4 40.4 40.4
5 61.0 61.4 61.8 61.8 62.1 61.8 60.9 61.8 61.8 61.5 61.5
6 78.4 79.5 67.8 67.9 67.8 67.8 74. 4 67.8 67.8 80. 1 80.2
7 46.0 45.1 47.5 47.5 47.7 47.5 46.1 47.5 47.5 45.4 45.2
8 41.3 41.2 41.3 41.3 41.4 41.3 39.4 41.2 41.3 41.4 41.1
9 49.8 50.2 50.0 50.0 50.1 50.0 49.8 49.9 49.9 50.6 49.9
10 39.5 39.7 39.4 39.5 39.1 39.4 41.2 39.4 39.4 39.8 39.8
11 30.9 31.8 30.8 30.9 31.0 30.9 32.1 30.8 31. 1 32.6 31.2
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gE2
el 1 2 3 11 13 14 15 19 20 21 22
12 70.5 71. 1 70.3 70. 4 70.5 70.3 71.1 70.2 70.4 71.6 70.4
13 49.1 48.3 49. 1 49.2 49.4 49.2 48.3 49.2 49.3 50.5 48.7
14 51.6 51.7 51.4 51.5 51.6 51.4 51.7 51.4 51.5 50.8 51.4
15 30.9 31.3 30.9 30.9 31.1 30.8 31.3 31.0 30.7 32.3 30.8
16 26.7 26.9 26.7 26.8 26.0 26.7 26.9 26.7 26.5 27.5 26.3
17 52.0 51.8 51.7 51.8 52.0 51.7 54.7 51.6 52.2 50.9 47.0
18 17.6 17.7 17.7 18.0 17.7 17.7 17.6 17.6 17.6 17.4 17.5
19 17.4 16.9 17.5 17.5 17.6 16.6 17.7 17.5 17.5 17.8 17.5
20 83.5 73.0 83.3 83.6 83.6 83.5 73.0 83.3 83. 1 140. 2 79.9
21 22.6 27.1 22.4 22.4 22.7 22.3 27.1 22.3 23.2 13.2 21.2
2 36. 1 35.9 36.2 36.3 36.3 36.2 35.8 36.2 39.8 123.2 35.2
23 23.5 23.0 23.2 23.3 23.5 23.2 23.0 23.2 126.6 28.0 22.8
24 126. 1 126. 4 126. 1 126. 1 126.2 126. 1 126. 4 126.0 138.1 123.5 125.6
25 131.1 130.8 131. 1 131.3 131.2 131. 1 130. 8 131.0 81.3 131.3 131.3
26 25.9 25.9 25.8 25.9 26.0 25.9 25.8 25.7 25.2 25.7 25.8
27 17.9 17.4 17.9 18.0 18.0 18.0 17.0 17. 8 25.4 17. 8 17.7
28 32.3 32.1 32.0 32.1 31.7 32.0 32.2 32.0 32.0 31.8 31.8
29 17.3 16.8 16.5 16.6 17.3 15.3 17.6 16.5 16.5 16.4 16.4
30 17.7 17.7 17.5 17.7 17.8 17.7 17.2 17.5 17.2 16.9 16.9
6-glu 6-glu 20-glu 20-glu 3-glu 20-glu 6-glu 20-glu 20-glu 6-glu 6-glu
1’ 102. 0 103.6 98. 1 98.2 107.5 98.2 101. 8 98.3 98.3 106. 0 106. 1
2 79.4 80.3 75. 1 75.0 75.4 76.9 79.5 75.2 75.3 7.5 7.5
3 78.4 78.8 79.3 79.2 78.6 79.4 78.6 78.5 78.9 79.7 79.7
4 72.7 71.8 72.2 72.2 71.9 74.9 72.7 71.8 71.7 71.9 72.0
5 78.9 79.9 76.6 76.8 78.5 78.0 78.4 78.2 78.3 78.2 78.2
6' 63.2 63.0 68.6 69.3 63.1 70.3 63.2 63.0 63. 1 63.2 63.2
2'-tha 2'xyl  6'-ara(f) 6'-ara(p)  20-glu 6'-xyl 2'-tha
1 101.9 104.9 110.2 104.7 98.6 106.8 102.0
2 72.5 75.9 83.4 71.9 75.4 75.0 72.3
3 72.4 78.9 78.9 74.2 79.5 78.0 72.5
4 74.3 71.3 86. 1 68.6 72.2 70. 1 74.2
5 69.6 67.3 62.7 65.7 78.2 67.0 69.5
6 18.8 63.4 18.8
20-glu
" 98.4
2" 75.3
3" 79.2
4 71.6
5" 78.4
6" 62.8
20-OMe 48.8
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