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REFHASRIRE R AS EHOS BN

WAL TR LRE L ERET  ARARE S, KEE]
(L AR T B2 T 5 5005 2 KRR 3 100191
2. th AL RIE BRI KA 1301125 3. KA £ 222 45 130118 )

WE BR:FRFRRFRASBEFREF UAMAASLFGEE, AR ZALLF O R/ EREHS
1R ¥, F5i%: & A Diamonsil® ODS C,q &34 (250 mm X 4.6 mm, 5 pm ), vA LH5 A= THE — K —0.1% B2 K
7k (5:90:8, vlvlv) KA A8, A B ZEBE, 203 nm KK AL AR E M5 A ZE AR, SR AR AT R Sh ik A
A Fodf 2 P A A 2 F (G )Ra,. Ray. Rb, . Rb,. Rb;. Re. Rd. Re. Rf. Rg, . Ro, 20-0- #] & #3 A A & 2 3% Rf
(20-GG-Rf ), =6 AKLF (NG)R,\ R, 14 Mooty ER: RF S HASKRFREPARLFLSENE
IR K, 26 R EFAARRARER BT UAARLFGET (pg g  AZRPRE) BB ES
%] % G-Ra,, 0~2 958; G-Ra,, 0~1 320; G-Rb,, 1 195~7 129; G-Rb,, 835~6 993; G-Rb,, 178~1 812; G-Re,
414~5 569; G-Rd, 393~5 529; G-Re, 603~3 564; G-Rf, 301~1 504; G-Rg,, 738~4 710; G-Ro, 893~8 569;
20-GG-Rf, 110~656; NG-R,, 74~778; NG-R,, 0~844 . #5if: G-Ra,. Ra,. Rb,. Rb,. Rb;. Rc #= Rd 7 327 84
RAB B AFKZLF, G-Re,Rf, Rg,, 20-GG-Rf \NG-R, o R, H A #§ RAS Z B A AL LHF, G-Ro
ARAEFHRBRABALLF, ZREARLFRREIARIAAL G Y FRG LF RS, L+, XA G-Rb,.
Rb,. Rb;, Rc. Rd. Re. Rf, Rg,. Ro 7 20-GG-Rf &% & 3 ,4F 4 F| T ALMRAIL L PARLF R Z 04547
e R0 =

KEEIF A AR ABARE ; AR Z3H Rb; AKRZ3H Rby; AR Rby; AR Re; ASRLH Rd;
ASLH Re; AR Rf; ASXLHF Rg s AS2H Ro; &2k &%
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Content analyses of ginsenosides in the roots and rhizomes of
Panax ginseng from different regions

YANG Xiu-wei', WANG Hong-ping', XU Wei', WANG Ying-ping’,
XU Yong-hua®, ZHANG Lian-xue’

(1. State Key Laboratory of Natural and Biomimetic Drugs, Department of Natural Medicines, School of Pharmaceutical Sciences,
Peking University, Beijing 100191, China; 2. Institute of Special Wild Economic Animals and Plants, Chinese Academy of Agricultural
Sciences, Changchun 130112, China; 3. College of Chinese Medicine Materials, Jilin Agricultural University, Changchun 130118, China )

Abstract Objective: To determine the contents of fourteen ginsenosides in the roots and rhizomes of Panax

ginseng C. A. Meyer from different regions, so as to provide a scientific basis for quality standard establishment

# TR B R S LTI (2012BA129B02; 201 1BATO7BOS ); T A BE 245 7 & B 51 S8 4 BE BT H (20150311022YY )
H—VEFE  Tel: (010 )82801569; E—mail: xwyang@bjmu.edu.cn
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of ginsenosides. Methods: The analysis was carried out on a Diamonsil ™ ODS C5 column ( 250 mm X
4.6 mm, 5 pm) with a gradient elution with acetonitrile ( A ) and acetonitrile—water—0. 1% phosphoric acid
aqueous solution ( 5:90:8, v/v/v ) (B ). The detection wavelength was at 203 nm and the detector was diode
array detector ( DAD ). External standard as well as standard reference methods were adopted to determine the
contents of fourteen ginsenosides including ginsenosides ( G ) Ra,, Ra,, Rb;, Rb,, Rbs, Rc, Rd, Re, Rf, Rg;, Ro,
20-0-glucopyranosylginsenoside Rf ( 20-GG-Rf ), notoginsenosides ( NG ) R; and R,. Results: The investigated
ginsenoside contents varied greatly among the 26 batches of five—year old ginseng roots and rhizomes samples
collected from different localities, and the change ranges of fourteen ginsenoside contents ( pg* g™ ginseng roots
and rhizomes ) were 0-2 958 for G-Ra,, 0-1 320 for G-Ra,, 1 195-7 129 for G-Rb,, 835-6 993 for G-Rb,,
178-1 812 for G—Rbs, 414-5 569 for G-Rc, 393-5 529 for G-Rd, 603-3 564 for G-Re, 301-1 504 for G-Rf,
738-4 710 for G-Rg;, 893-8 569 for G-Ro, 110-656 for 20-GG-Rf, 74-778 for NG-R,, and 0-844 for NG—
R,, respectively. Conclusion: G-Ra,, Ra,, Rb,, Rb,, Rb;, Rc, and Rd represent the typical protopanaxadiol—
type ginsenoside, whereas G-Re, Rf, Rg,, and 20-GG-Rf, NG-R,, as well as NG-R, represent typical
protopanaxatriol—type ginsenoside, and G—Ro represents typical oleanolic acid—type ginsenoside, which has been
claimed to be responsible for the wide pharmacological activities of total saponins in the roots and rhizomes of P.
ginseng. Among them, the contents of G-Rb,, Rb,, Rb;, Re, Rd, Re, Rf, Rg;, Ro, and 20-GG-Rf were found
to be much higher than other ginsenosides. These ten ginsenosides should be selected as markers to evaluate the
quality of total saponins in the roots and rhizomes of P. ginseng.

Keywords: Panax ginseng; Ginseng Radix; Ginseng Rhizomaj; ginsenoside Rb, ; ginsenoside Rb,; ginsenoside Rbs;

ginsenoside Rej; ginsenoside Rd; ginsenoside Re; ginsenoside Rf; ginsenoside Rg; ; ginsenoside Ro; HPLC

1Lzl A2 ( Ginseng Radix et Rhizoma ) & .
BN Z B N2 (Panax ginseng C. A. Mey. )
TR AR AR 2L, 5 R 25 R B, Bl 4
JLUE TS Sl R o | = AT = = o) 1B S R DDA
V2 AT FH A [ OR35S T RE I R
NS R . NS BT 1289 25 322 05
G RIS, B A S AR AR 25 R H il
LTS R A3 T B R R S E T
130 B AF 5, NS B (ginsenoside, i 5
N G) LT e T A4 A Yy vk
I, NS RBAT AR I NS i i 0 2SR bR
SY NS T E IR 160 0 IR, 43 T 38
IR 172 [N

K E AR IR NS ARG EE L, S R IE A 21 i
T, — SR O3 o [ SN S A R R s b AR
FHET™ (HFPAE AR 2, 25 M/ NV S RSS2
MELAN T AR, 20" s A —20, i AS B 1
15 B AR KA Z B I e & — 8%
45, NS USRI A A S
TEEARIANZ AT (G), U G-Ra, . Ra, Rb,  Rb, . Rb;.

Re f1Rd; iR A2 = AL A & B, W G-Re R,
Rg,, 20-0- #i % W5 N 2 i RE(20-GG-Rf ), =&
AZRA (NG)-R, FI R, &5 FFHERRAIAZS B, 1
G-Ro %, LEWpB AR AR 22 bl s Bl 1
I NS BATARE, A HEE T 96 HEIR A SR AR ZE
FEfL T HAS B &R, CTFAS BT &R
FE D%, SCRRARAE A 3 37 R RO o2 it 4
2 B ROBUAR (IS A MG 2 ( HPLC-UV ) 1
oY {8 156 2% & 6 BG4S I 28 ( HPLC-ELSD ) 3117,
WORBE L (LC-MS) M & RS A IRE @S T
LC-MS M E NS RAMRZEH 19 M A S BH &
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1 EERH iR

Agilent 1260 % 4] 155 R4 % AH 2,135 12 ( Agilent Te-
chnologies ), fit. & G1311C PU T 6 £ £ . G1329B [ )
HERESS . G1316A FERAR . G1315D Y HL WA 4 9146
%% ( DAD ), Agilent Chemstation {7 3% T./F %% ( version
B.04.02 ); Diamonsil® ODS C,g (2 ) fai4E (250 mm x 4.6
mm, 5 pm; JEETH ERRERHE ARG ) 5 KQ5200
FRE U (B LT S A R A A 5 T2 250 W,
iR 40 kHz ) ; Milli-Q Advantage A10 ( Millipore ) ali7k
HL; Mettler XS105DU + 5432 —HF R,

Xt B8 5 G-Ra, . Ra,.Rb,.Rb, . Rb;.Rc.Rd.Re.
Rf.Rg, . Ro, 20-GG-Rf, NG-R, . R, 17 SCPf 5 2 M\
ASARHMRZE 4y Bl 5 , HPLC-DAD %5 52 4
JEHIRT 99.0%, HEE, NG R ke, B A g
afi, KAtk HaniR st

AHIE T T FH Y 30 R N2 13 FITAR 25 25 B4 R
T 2012 4F 9 JREE T8 NSk, AR EH Z
— EHOPE 51585 N NS Panax ginseng C. A. Mey.
T IRAR AR ZE  FEUEAR AR 5 K2 R IR )
LA A2 E R SR = TR E B LR 1

®1 ASRMIRZRRREM

Tab.1 Collecting locations of ginseng root and rhizome samples

FE 4 RSt

(sample No. ) ( collecting locations )
S1 MG LTI 24 ( Fuxing village, Yulin town, Ji’an city, Jilin province )
S2 T LT A FHDEI ( Guangming village, Taishang town, Ji’an city, Jilin province )
S3 T LT A ERUR A ( Bancha village, Taishang town, Jian city, Jilin province )
S4 TR B T VR4 R AR AT ( Quanyan village, Caiyuan town, Ji’an city, Jilin province )
S5 TME LT AL AEFEM RS ( Zuoshu village, Huadian town,, Ji’an city, Jilin province )
S6 A AR LT SR T L T YA ( Lazigou village, Toudao town, Ji’an city, Jilin province )
S7 TR PR B IR B ( Quanyang town, Fusong county, Jilin province )
S8 AR PERA B R FREAL BR ( Cuocao village , Quanyang town, Fusong county, Jilin province )
S9 FHIBPASEIT % ( Jiang township, Fusong county, Jilin province )
S10 TP L g K4 JLs 2k 3 5 3E (Jiuzhixiansanhaoban , Lushuihe town, Fusong county, Jilin province )
St1 T MRS PERs B2 KT ( Lushuihe town, Fusong county, Jilin province )
Ss12 TR PR B R KIS KSR R 11 ( Dongshan of Qingshuihe village , Lushuihe town, Fusong county, Jilin province )
SI13 TR PR B 43 542 ( Donggang town, Fusong county, Jilin province )
S14 bR AL T B 14 ( Guandi town, Dunhua city, Jilin province )
S15 TME S BRI B4 ( Duanshubei village, Tiangiaoling town, Wangqing county, Jilin province )
S16 TME TEE BRI AR ( Taoyuan village, Tiangiaoling town, Wangqing county, Jilin province )
S17 RS T EL 42 244 ( Fuxing town, Wangqing county, Jilin province )
S18 TG 5B IR S ( Chisong township, Jingyu county, Jilin province )
S19 A S FE I R4 ( Longquan town,, Jingyu county, Jilin province )
$20 TP 3 5 BT £ =54 ( Santongling of Mengjiang township, Jingyu county )
S21 TP 2218 B K K % ( Yongqing township, Antu county, Jilin province )
S22 TG e B B/ N ( Xiaoshahe town, Antu county, Jilin province )
S23 A BB PRIl R & D437 ( Baoma forestry of Baihe forestry bureau, Antu county, Jilin province )
S24 TME K AR B XA (Erdaogang village, Changbai county, Jilin province )
825 TR AT T TR USRI ( Yigigang village, Qianjin town, Jiaohe city, Jilin province )
826 T ARAE Wl T R HERACE B ( Nursing home of Qianjin town, Jiaohe city, Jilin province )
s27 BT AR E MO R ( Gaoleng forestry bureau, Heilongjiang province )
S28 AT AT (Hailun city, Heilongjiang province )
$29 #5711 ( Geumsan—gun , Korea )
S30 hEE AR ( Geumsan—gun, Korea )

H (note ): FEfh S1~826 R TLAEH: NS (S1-S26 were five—year old ginseng ); FEfih S27~S30 A PU4EAH: A2 (S27-S30 were four—year old ginseng )
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2 FiEEER
2.1 A

% JH Diamonsil® ODS C,g(2) 3% A (250 mm x
4.6 mm,5 pm ), f# X Dikma Easy Guard Cq P $7 #£
(20 mm x 4.6 mm,5 pm), 43 & G-Ra,.Ra,.Rb,.
Rb,.Rb;.Rc.Rd.Rf. Ro, 20-GG-Rf, NG-R,. R,
WA A N, WS A B & - 7K -0.19%
iR JK 5 W (5:90: 85 vlvlv ), 6 1 B 5 ¥k Bii (0~20
min, 10%A ; 20~30 min, 10% — 20%A ; 30~40 min,
20% — 22%A ; 40~75 min, 22% — 31%A ; 75~80 min,
31% — 33%A ; 80~90 min, 33% — 40%A ; 90~110 min,
40% — 50%A ). i % K 0~32 min, 0.8 mL* min”';
32.1~110 min, 0.5 mL* min™'c 4 I 2 & 7 203 nm,
FEIR A 35°C. 43 B G-Re.Rg, B s A WG,
LB B oK, 2P BB (0~30 min, 20%A ; 30~
45 min, 20% — 30%A ), i H A 1.0 mL + min™", K%
£ 4 203 nm, AR R 25 C. GREELE 1,

A/mAu 7] A/mAu) A
1 0001
1 000-
34
0 M
L2 3/4 05 107\8921% 30 40t/min
5 \M’ \6\n\|[1112 13 14
0 10 20 30 40 50 60 70 80 t/min
A/mAu A n
A/mAu
1 000
1 000
34
0
, 3/4 0 1'07 820 30 40 t/min
1 5. 6.\ |910
0——“‘ \ | SN ‘\/111213 14
T T T T T T T T
0 10 20 30 40 50 60 70 80
t/min
1. 20-GG-Rf 2. NG-R, 3.G-Rg, 4.G-Re 5.G-Rf 6.G-Ra,

7.G-Rb, 8.NG-R, 9.G-Ra,
13. G-Ro 14. G-Rd

B1 AZEFEMRE(A)MASRMIRERR (B )H HPLC-DAD
BikE

Fig. 1 The HPLC—DAD chromatographic profiles of ginsenoside

10.G-Re  11.G-Rb, 12: G-Rb,

reference standards ( A ) and ginseng root and rhizome samples( B )

22 IS
221 XHESEWR SR IR 14 D AS BT

T, VAT R ) RS R A A VR R TN
NS BAT 8 2 4 a5 &4, Ik 14 > A2
BAF N 2 IR bR. B 1 LI bR IR Al A TR
I mL &% N2 A7 & 408 : G-Ra,, 9 000 pg;
G-Ra,, 6 000 pg; G-Rb,, 40 000 wg; G-Rb,, 20 000
pgs; G=Rb;, 6 000 pg; G-Re, 20 000 pg; G-Rd,
24 000 pg; G-Rf, 12 000 wg; G-Ro, 24 000 wg;
20-GG-Rf, 3 000 pg; NG-R,,3 000 wg; NG-R,,
3000 pg; &5 2 4L IR br X B AL A &S AR 1 mL & 45
N2 BAT = 505054 : G-Re, 15 000 pg; G-Rg,
20 000 pgo H fiff 2% W W % — 7 %, 15 81 6
AN [A) e BE ) X6 B %5 W, G-Ra, 24 720,360, 180,
90.45.22.5 pwg-mL™", G-Ra, &y 480,240,120,
60.30.15 pg-mL™", G-Rb, 4 3 200, 1 600 800,
400,200,100 pg+*mL™", G-Rb, }y 1 600,800,400,
200.100.50 pg*mL™, G-Rb, }y 480,240,120,
60.30.15 pg+mL™", G-Rec N 1 600,800,400,
200, 100,50 wg*mL™, G-Rd iy 1 920,960,480,
240.120.60 pg-mL™, G-Rf }y 960,480,240,
120.60.30 pg mL™, G-Ro N 1 920,960,480,
240.60.7.5 pg-mL™, 20-GG-Rf J}y 240,120, 60,
30.15.7.5 pg+mL™", NG-R, 2 240, 120.60. 30,
15.7.5 pg-mL"',NG-R, y 240, 120.60,30. 15,
7.5 wg mL", G-Re & 1 200,600,300, 150,75,
37.5 pg-mL™", G-Rg, i 1 600, 800,400,200, 100,
50 pg-ml o JITAE fif £ TRORD G RE S 4 BT R AE
4 CFHRAF S
222 MW AEEARIGT 40 BT ASIR
FURR ZE 2565 B3 K 1.00 ¢, & F H ZE B 1, kS
A 70% BB K % W20 mL, 25 °C # 7 ( 3 R
250 W, 3% 40 kHz ) 212 30 min, i3 €, 5 & $EHL
20, A T B, WS IRl ) A5 20 B T 70%
KRR T E A2 5 mL, 13 045 wm fHfLIE
5%, BB E S R S
2.3 kSRR

AT B SE 1 o3 B i 4 AR Sk, A g
PR ERPE R B AR % BRI
55 A M I A [l SR B L A FR A
BETIRETY A ERMIITER. WAHANAS R
T B ol 2 AE A A S Mk B YE [ A OC &R
#°R 0.999 4~0.999 9; H Py HI H [H] K5 %5 B 43 51 o~
0.16%~1.31% F1 0.22%~1.24%; T 4 Vi 5 14 1 F2

AR S
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1) RSD A 0.44%~2.22%; Fa & PR 56 H , #F i 1A TR
A3 9 AE 45 )5 0.4.8.16.32.48 h $#% HPLC ¥ Il
FE, W 1A FR Y RSD A 0.13%~1.95% ; JAE [0] i %y
95.93%~103.93%, RSD 1 0.11%~2.64%; ¥ 11 T FE A
0.66~8.82 pg, &t FFRA 2.21~29.39 ng,

2.4 FESEEIE

Fit “2.2.27 THJ7 4 30 SRR S A LR A A
We , A HERE 10 WL, 4% “2.17 (A 7 v FA I 2
SRS ki 1w AR, AAMRE T o i, 45
R 2,

®2 ARAFHASRIMRERER(S1-S30 ) FASEFNEE( pg-g ' n=3)

Tab.2 Determination results of ginsenoside content of ginseng root and rhizome

( $1-S30 ) from different regions( pg- g™, n=3)

B
2 3 4 5 6 7 8 9 10 11 12 13 14 TC
(sample)

S1 — — 2579+4 21151 535+16 1777+6 6041 172120 68311 2318+9 21386 3078 1062 62+2 14943+85
S2 2822 — 3482+ 14 242615 61711 19460 1069£8 1977+8 850+£8 2429+2 168220 325+«1 93x1  39+1 1721890
S3 — 125£2 30326 2198+15 347+1 196110 8833 1674£22 349x4 1895+£3 1096+21 2486 543+5 56112 14913110
S4 2958+3 1320+4 45591 2099+8 1812+£5 2889+11 1805+12 3196+0 1002+11 3382+18 2844+10 449+8 90«1 — 28406 +92
S5 378+2 — 6191+7 354610 804+5 3138+5 925+5 3564+4 10561 4508+2 2702+13 366+7 71812 760+8 28718 +80
S6 3856 — 2830+7 170110 449+11 1560+52 56111 17913  660+1 2000+7 12961 110£2 1377 238+0 13719118
S7 — 163£2 31804 2728+21 566+8 1974+8 148114 1646+1 4542 1522414 3852+22 2486 3084 134+8 18256114
S8 — — 47658  3557+1 512410 3045+9 1965+7 2194+13 593+13 1969+2 8569+8 394+7 656+10 529+11 28747+98
9 — 99+3  2743+5 2384+13 722410 1743+21 1037+15 170926 3485 1254+32 2833+1 125+2 1953 117«7 15309143
S10 — — 40163 58514  970+£8 4577+21 5529+24 3500+5 1165+10 3229+4 93316 267+7 82+5  38+1 30156+108
S11 — —  3994+334 4514£20 645+23 385115 281811 2316£9 6732 265112 2526+1 341+7 5418 536+7 25406+448
S12 — — 2212+0 2813+14 440+£2 2138+8 1111+£24 1456+25 3182 1254+23 4149+1 166+5 275+4 272+12 16605+118
S13 — — T129+13 5234+26 819+13 4588+6 3474+3 344719 1504+12 4710+32 3751+4 5606 133+1  89+3 35438+138
S14 T+1 — 2192+ 14 835+5 178£0  414+3  393£21  603+9  401+8 2839+£10 1209+20 237+7 494+9 — 9803 + 106
S15 — — 5389+5  4223+2  668+14 2953+13 2276+1 2400+15 675+22 2120+6 18145 300+13 656+10 581+4 24056110
S16 — — 3960+44 2659+27 428415 2225+5 1574+17 17850 473+5 2594+20 1887+5 317+4 629+14 390+7 18921165
S17 — — 277410 252113 382416 2033+1 1449+4 1564+16 347+6 166119 1198+6 1662 103+0 91«1 1428894
S18 — — 3069+21 2309£22 568+12 1377+5 1079£22 216310 595+£17 2138+11 3441+5 280+£3 260£0 1938 17472136
S19 1231 — 37111 3399+£9  532+£17 2512+20 16669 16679 726+3 2348+2 20796 282+10 74%2 — 1911999
$20 — — 6400+4 4259+13 73145 3449+13 2452+21 2476+3 11666 4534+4 2862+6 656+3 698+10 5768 3026096
S21 245+6 — 56275 4394+24 62010 3753+7 24181 25544 909+3 29116 3140+1 412+14 289+10 218+8 27490100
S22 128+7 — 2002+15 2708+7  435+£5  2236+6 2000+£1 2299+19 601+£1 2264+1 1558+2 284+£3 256+3 335+2 1800371
S23 — — 2726+7 17003  394£16 1350+5 95720 1376+3 46810 17162 24833 262+13 524x4 134+2 14091 +88
S24 — — 61926 6993+16 892+1 5569+16 3794+22 3119+21 9882 3772+7 3496+15 355+15 7169 844+11 36730141
825 — — 11954 1386+1 3259 1169+5 612+11 1314+6 3015 7387 8936 181+11 139+£3 117+4 837271
$26 — — 209112 213427 43715 168714 1102+4 74719 49014 17962 3260+1 180+5 85+6  1l11+4 14119124
827 — — 4410£20 386017 652+£22 3260+5 2040+15 3062+21 876+10 276717 15138 269+1 70+3 350 22813+139
S28 — — 4457+21 3988+3  648+13 2949+24 1349+4 2218+14 550+13 222611 2366+26 223+11 463+3 541+4 21978+ 148
$29 1843 169+£10 3900+£37 264338 610£7 2207+33 860+6 19556 960+9 2466+13 1388+8 389+10 34+2  73+£3 17839184
S30 498+3 174+12 161418 1566119 461+4 1524+7 387+3 1490+5 500+1 181716 1400+5 26410 1446 1053 11943212

¥ (note ): TC:

B ErE (total content ); —: KPR LR (below the detection limit ); 1: AR Ra, (G-Ra, );2:

NS Ra,(G-Ra, ); 3: AT

Rb, (G-Rb,); 4: ASZ B4 G-Rb,(G-Rb, ); 5: AZ BT Rby( G-Rb;); 6: ASEA Re(G-Re); 7: ASEA RA(G-Rd ); 8: AZEH Re(G-Re );
9. AZRBIF RI(G-Rf); 10: ASRFF Rg, ( G-Rg, ); 11: AZRH Ro(G-Ro); 12: 20— #iZk 3 A S84 Ri( 20—glu—G—Rf) ;13 = EAS BT R,

(NG-R,); 14: = EAZEH R,(NG-R, ),

3 #R5iHR
3.0 K7k ks

ANZBAF W& EI0E, R TF & B2 RO R
JEOREAE T TR TR RO, B
T Ik, B SR 48 T & 1 HPLC-UV' ™ HPLC-
ELSD" " 4507 1 (A7 78 B0 IR 45 1) A, W s T %
i HPLC-DAD" ™" 54k | R0 R R AR
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U B RE R AR AT, A R A R S B 4 ) g
SR LC-MS VEAE NS AT & 5D L 1 0 FH 28 4
Z 81T AN AR AR T AR KR i
DATERLZ A HE) R BRI, AR SC$6 T HPLC-
DAD 7EIAE 30 D= Hi i AS AR ZE T 14 S AS
BEMEE, AT ASBHS A EA AR,
HAEFEA SR 203 nm AL 22 .
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32 AGEHEAERE

SCHRARE 1 7 % ol B S A S, AR ST
O F N A X IR 5 5 %2 T Diamonsil® ODS Cg(2)
(250 mm x 4.6 mm, 5 pm) ., Varian Microsorb''-MV
Cg (250 mm x4.6,5 pum ) Fl Symmetry” ODS C (250
mm X 4.6 mm, 5 pm )3 F @SR 2 R8T, AT
i = F K, &P Varian Microsorb =MV Cy
AL, 1 Y i 6 1 8.9 A1 10 1A 2 T,
11113 A3k B FELE 43 555 ] Symmetry” ODS Cyq 8
TERE, B 1P A g 0% 9 AT 10, 12 A 13 # K 4r IF
1M FH Diamonsil 23545 X438 H R4 50 25 5880 R fe 4f o
PRI e 240t 72 i FH Diamonsil i A4 & 50l & H
ENE Y
33 mishAHRYERE

AR LT AFRECHE N - 7K P EE - K
DIREH IR LR B R A5 5 FR VA TRVE R T s AR X
NS RBEERES I8 AR NS B
B 5 vk I RGE , B 00 /8 L5 R 2 - 7K -0.1%
FRIK IR (590 85 whvh ) VERTLSIAR, BV, {H
KBE 1R 6% 3(G-Rg, ) fil4(G-Re) i A
REAY B, AT X 2 N NS B4, O ST VR A1,
TREh A A N 2, W SR B A K, BB R B (0~30
min, 20%A ; 30~45 min, 20%A — 30%A ), Ji % A 1.0
mL - min” ,F:IR K 25 °C, G-Rg, Fl G-Re M43 B JE ik
BT EATER
34 ErEE B R

Wang 258 5% Fl UPLC-DAD-QTOF-MS/MS H:7E
ASHRIRZE R % E D 130 KA AS BT
O, BEA R T NS AR 28 B e )
212110 e N\ B R A R 0 B S 4 R HE DT A
SRR ZE T 1) B2 A S B A R 204,
FHBAY PR AT TR A% B8 SRk R RS
fi %I F2 F¥ G-Ra, . Ra, . Rb, . Rb,. Rb;. Re. Rd AJ GE1E
NS T RS RN SHE NN P9 405 0 7E
T A A )T M R Y G-Rg, . Rgs. Rhy, A B 2T
C-K'*"'4 . G-Re .Rf.Rg,, 20-GG-Rf, NG-R,.R, K
NS RS = IR R %, H G-Re
A REAE NS N T ML B 0 IRASAE N P 416 )
VER T = A A= i e s i HAT AT 24548 2 e o
) G-Rg, > "?'', G-Re . Rf. Rg,, 20-GG-Rf, NG-R, .
R, W] REREAL R LE WG PE SR 9 G-Rh,"> "' G-Ro
NS SRR A B A AR, G RZ N 43 I 40 i

A R BRI R, e T ik
14 N ANS BAER B I By
3.5 ERHIEE RS

Wang %7 SEARAE TR H 66 ML A SR
FMRZET LR 14 PASBH & &, IFRE TEN
M mIu (pg- g, ASRARZE ), G-Ra,, 112~
5 326; G-Ra,, 65~2 656; G-Rb,, 888~7 723; G-Rb,,
275~8 247; G-Rb,, 303~1 609; G-Re, 529~6 122;
G-Rd, 387~4 338; G-Re, 539~4 815; G-Rf, 289~
1 577; G-Rg,, 870~6 095; G-Ro, 667~6 959; 20-GG-
Rf, 108~739; NG-R,, 26~943; NG-R,, 25~699' 7', 7
SCHRAE T3 AR R = 1 30 LR A SRR ZE 4 [k
UNASEFNEGE, IR 2458, AFEEASR
FIHRZEAE L S1~826 Lk 14 S A S AT & =L
(pgrg', ASHRAMRZE), G-Ra,, 0~2 958; G-Ra,,
0~1 320; G-Rb,, 1 195~7 129; G-Rb,, 835~6 993 ;
G-Rb,, 178~1 812; G-Rc, 414~5 569; G-Rd, 393~
5 529; G-Re, 603~3 564; G-Rf, 301~1 504; G-Rg,
738~4 710; G-Ro, 893~8 569; 20-GG-Rf, 110~656;
NG-R,, 74~778; NG-R,, 0~844, 7F i% $& 4 5, ok
#8453 i G-Ra, Fll Ra, 1Y & & LA B FF i S4.S14,
S19 B NG-R, & s EKTM 28 LA R ; NG-R, 19 & &R
. FE, #IGX 4 MASBEANANSHEAR
P AS BN . FEIREBL A&
P20 S R A K, A5 G ST R B A R R S AR —
o PUAEAE NSRRI ZERE i S27~330 A S 21T
FHEHE(pg g, ASRAMRZE ), G-Rb,, 1 614~
4 457; G-Rb,, 1 566~3 988; G-Rb,, 461~652; G-Re,
1 524~3 260; G-Rd, 387~2 040; G-Re, 1 490~3 062;
G-Rf, 500~960; G-Rg,, 1 817~2 767; G-Ro, 1 388~
2 366; 20-GG-Rf, 223~389; NG-R, , 34~463; NG-
R,, 35~541, S27 F1 S28 Jy [& ;= N Z#£ i, G-Ra, Fl
G-Ra, & B R R AT (HAEsh R 8 LR = A S
B i 29 A1 S30 AT e w4 B i 2 A S AT
[l IR R BLEA TS B SRR R, BRI
F = e P A S A S B S EE. itk
hE P NS IR E = NS, Y P. ginseng , A
UL H a8 A% AR S B G, PRI, 5 R 858 251 ALY
RS HAR BRI AS B TR EERNE,
ARICEER NS T AS BT & B RO 1R |
il NS BAF 0 & mEu L 25585 “ AS L
PR ARG 7 SR T R e
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