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malony! ginsenoside Rb1(1) B gle(2—1)glc(6)Ma gle(6 —1)glc
malonyl ginsenoside Rb2(2) B gle(2—1)glc(6)Ma glc(6 —1)ara(p)
malonyl ginsenoside Rc (3) B gle(2—1)gle(6)Ma gle(6 — 1)ara(f)
ginscnoside  Rb1(4) B gle(2—1)¢gle gle(6 — 1)gle
ginsenoside  Rb2(5) B gle(2 —1)glc gle(6 — 1)ara(p)
ginsenoside Re (6) B gle(2—1)gle glc(6 — 1)ara(f)
ginsenoside Rd (7) B gle(2—1)gle gle
ginsenoside Re (8) C gle(2 —1)rha gle
ginsenoside Rgl(9) C gle : gle
ginsenoside Ro (10) A glcU (2 —1)gle glc
gle, -D-glucopyranosyl ara(p);-L-arabinopyranosyl
ara(f),-L-arabinofuranosyl rha, -L-rhamnopyranosyl
gley, -D-glucuronic acid Ma, malonyl
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3094 R Pk B S Ak A0 % FR AR LR, 2R AT R LibermmanR B AT W, WHMK
BREXT, AETHzEHER, WHEER.

2 ARHER BRBFEBAZ2EW (malonyl gensenoside) Rb1 (1) 2.22 mg, Rb2
(2) 2.00 mg, Rc (3) 2.00 mg, ANEBEM| ( ginsenoside) Rb1 (4) 4.31 mg,
Rb2 (5) 1.94 mg, Rc (6) 2.49 mg, Rd (7) 1.44 mgfiRo (10) 1.93 mg, &
A¥TF10 ml MeOHHt, BFHMAZHERRe (8) 9.56 mgMIRgl (9) 9.72 mg RHF
F10 ml FEES, ZHRERYHRITEASREYERASWRETRTIER.

M &M REER4A0C, WM 1.0 ml/min, EAWEK 202 nm, REE 0.16
Aufs, JB@FRZ#E2.5 mm/min, fifkE, ulfron N-18,(65pm) o ¢ 4.6x150 mm, s
#l: BICH,CN ; H,O (31:60 v/v) HMARE K50 aMmKIHLPO, K SHH 3 E =
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Fig. 2 The HPLC chromatogram of Panax

saponin standards. See table 1 for names of

the compounds
Eluents; 250 mM KI:1'O4 in McCNs 1l

0(31:69) (v/v)

Correlalions of KH2PQq concentration and ratio(K’) of the saponins
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Fig. 3 HPLC chromatogram of Panax saponins

standards. See table 1 for names of the compounds
Eluents;, MeCN: H,0:H;P0;(20: 80 0.5,

v/v)
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Fig. 4 Representative HPLC chromatogram Fig. 5 Representative HPLC chromatogram

of the extract of Panax quinquefolium Column of the extract of Panax quingue folium. Column

conditions same as in Fig. 2 conditions same as in Fig. 3
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Fig. 6 The variances of saponin contents of Fig. 7 The variances of saponin contents of P.

P. quinquefolium with different ages. quinque folium with different time of havest.
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Table 1 Comparison of saponin contents (% of dry material) of P. quingque folium with

different growth years (collected in October)

growth/year
saponin 1 2 3 4 I
1 0.37 0.71 0.80 1.66 0.68
2 0.06 0,07 0.08 0.12 0.10
3 0.13 0.16 0.15 0.26 0.15
4 0.51 0.90 1.49 2,74 1.69
5 0.06 0.07 0.08 0.20 0.11
6 0.21 0.23 0.25 0.40 0.23
7 0.16 0.21 0.29 0.88 0.42
8 0.72 1.24 1.02 1.32 1.77
9 0.19 0.23 0.15 0.20 0.42
10 0.12 0.20 0.22 0.30 0.32
total saponin 2.53 4,02 4.53 8.08 5.89
yield of crude saponin 3.35 4,14 5.33 8.21 6.36
yield of MeOH ext. 35.20 36.05 41.12 48.58 31.17
matarial ( g) 8.48 22.18 20.37 7.41 31,01
%2 TRAMEEREXSHTHLY~R
Table 2 The average bio-velocity of P. quinquefolium with different growth years
(collected in Oct., 1987)
plant number in fresh wt dry wt average dry wt freshydry
every m? g/m? g/m? g/plant

1 year 140 98.4 26.6 0.19 7051
2 years 86 378.3 106.6 1.24 5501
3 Years 52 432.4 125.3 2.41 45701
4  years 24 793.6 236.9 6.97 3531
5 years 24 826.1 250.3 10.43 3001

AAARTRERSROEL MR, RERWET AL RETRMHITE
B (E5), MTHSEBUMERARE B, BRSBUERAE KK AN
B, MERSHERSBRE, ETRPER4MINERSHEF2.74651.66%, M
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Table 3 Comparison of saponin contents (% of dry material) of the 3
years old P. quinquefolium with different time of harvest

Saponin Feb. Apr. Tun, Aug. - Oct. Dec.

1 0.44 0.93 0,75 0,57 0.87 0.89

2 0.05 0,07 0,06 0.06 0.05 0,06

3 0,14 0,24 0.15 0.12 0.13 0,16

4 0.62 1,38 0.85 0.96 1.10 l.lo

5 0.05 0.08 0,04 0,05 0,05 0.06

6 0.23 0,43 0,17 0.19 0.21 0.23

7 0.15 0.31 0,37 0,27 0,27 0.24

8 0.72 1.65 0.90 1,08 1.1t 1,14

9 0,26 0,52 0.53 0,55 0.35 0437

10 0.17 0,30 0,42 0.22 0,17 0.17

total saponin 2.83 5.91 4.24 4,07 4.31 4,42
yield of crude saponin 3.17 6,42 4.33 4,86 4,81 4,71
yield of MeOH ext. 36.87 36.66 20,25 31.26 33.40 34,28
malerial (g) 8.41 7.82 15.74 30.77 29,04 40,00

x4 TRREPEASHNENEY=E
Table 4 The average bio-velocity of the 3 -year-old P. quinquefolium

with different time of harvest

lengh of lengh of diameter of average wt of
collected period phenologic period total roots main roots main roots dry plant

cm cm cm g
Fab. 26 rest period 11.4 4,7 0.6 0.48
Apr. 29 leafing period 12,9 5.2 0.6 0.45
Jun. 30 flowering period 13,0 5.8 0.7 1.32
Aug. 20 fruiting period 13.2 6.4 0.7 2.56
Oct, 23 rest period 13.8 6.8 0.82 3.51

Dec. 25 rest period 14,7 8,7 1.0 3.82
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Table 5 Comparison of saponin contents(% of dry material) of 4 -year-old P.

®5 TELTHBUEYSHERER

quinguefolium with different undergrourd parts

saponin main roots rhizomes laterial roots
1 1.66 0.96 0,98
2 0,12 0,13 0,12
3 0.26 0.16 0.42
4 2,74 0.73 1.26
5 0,20 0,02 0,07
6 0,40 0,04 0.62
7 0.88 0,31 0.59
8 1,32 0,82 1.81
9 0.20 0.08 0,21
10 0.30 0.48 0,11
total saponin 8.08 3.73 6.19
yield of crude saponin 8.21 6.47 9.23
yield of MeOH ext. 48.58 37.84 34.45
material (g) 7.41 47,50 142,93

Table 6

*®e TRHRKFREFSHERER

Comparison of saponin contents (% of dry material) of P. guirquefolium

with different commercial grades on the market

saponin Ist 2nd 3rd 4th 5th imp.
1 0,54 0.93 0.78 1.34 1.39 0.34
2 0.06 0.03 0,04 0,04 0.09 +
3 0.08 0.11 0.14 0.28 0.35 0.09
4 0.65 0.98 0.70 1.40 1.02 1,40
5 0.03 0.05 0,04 0,08 0.03 0.08
6 0,12 0.13 0.14 0.29 0.26 0.22
7 0.08 0.14 S 0412 0.32 0.37 0,28
8 0.57 0.86 0,96 1.25 1,10 0,90
9 0.15 0.27 0.29° 0.36 0.31 0.31
10 0.12 0.19 0.14 0.27 0.16 0.14
total saponin 2,40 3.69 3.35 5.63 5.08 3.76
yield of crude saponin 2.93 4,27 3,90 6.42 6.31 4,78
yield of MeOH ext. 40,76 39.52 38,25 43.35 40,98 31.43
material (g) 25.88 31.67 24,32 24,55 23,63 11,18
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HIGH-PERFORMANCE LIQUID CHROMATOGRAPHIC ANALYSIS OF SAPONINS
OF PANAX QUINQUEFOLIUM CULTIVATED IN YUNNAN, CHINA

Yang Chongren, Yao Rongcheng, Ruan Dechun,
Chen Zonglian, Yamaguchi Hirayuki*

(Laboratory of Phytochemistry, Kunming Institute of Botany, Academia Sinica, Kunming,
Chira; *Central Research Laboratories, Wakuraga Pharmaceutical Co., Ltd., Hiroshima, Japan)

Abstract Composition and contents of saponins of Panax quinquefolium
cultivated in Yunnan, China, were analyzed by high-performance liquid cliroma-
tography (HPLC)on an N-18 ODS-column using aqueous acetonitrile containing KH,-
PO, or H,PO, as the mobile phase, flow rate; 1ml/min, detection wave length 202
nm, chart speed; 2.5 mm/min. Contents of the major saponins including ginsenoside
Rbl, Rb2, Rc, Rd, Re, Rgl, Ro and malonyl caponins (malonyl gensenoside Rb1,
Rb2, and Rc) were markedly different according to the age, time of harvest, co-
mmercial grades, and the underground parts of the plant,

Key words Panax quinquefolium; saponins; HPLC



