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[(WE] a@. X080 eEElE A% Panax ginseng C.A.Mey. # S HEEZZEHF LR ANEE, TE ASHHU
F B A7 30 min £ H, KA Agilent Zorbax SB-Cis & # 4 (3. 0 mm X 100 mm,3. 5 pm), ¥ 20 1 H < JF (A F1 K (B) , #% & ik
Bty A A A B R B E B Z N 18% ~20% (0~ 14 min),20% ~29% (14~ 20 min),29% (20~ 25 min),29% ~37% (25~ 34
min) ,37 % ~55% (34~40 min) ;7 # 0. 6 ml/min; & M K K 203 nm; £ 25°C; #HEHFE 10 pul, & K .8 A5 ZH Rb, \Rbs,
Rb; \Re.Rd.Re Rf \Rg, 7 35 min W E & 4 H , AHREHF(r=0.9999), FEFEEXW, B NHEARFE . ZBKAENR T E
TR By I8 B 4 AF A M R AR E, A E R E (n=3) 2% & 101.07%.98.72% .101. 57% .101. 71%,102. 12% .99. 58 % .98. 62% ,
100.12%, MET 3SAT K6 MMAAS UM T SHASLFNELE, SR . B FTENEFE.RETE. TUAEXRSIASLY
MHATHEEH .
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High performance liquid chromatography in rapid determination of eight ginsenosides in the root of Panax

ginseng
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[ABSTRACT] Objective: To determine the contents of eight ginsenosides in the root of Panax ginseng by high performance
liquid chromatography ( HPLC). Methods: Panax ginseng was extracted with methanol solution for 30 min. The HPLC
condition was as follows-column: Agilent SB-Cys (3. 0 mm X 100 mm, 3.5 pm); mobile phase: A was ACN,B was H; O, with
gradient elution;the gradient of A phase; 18%-20% (0-14 min), 20 %-29% (14-20 min), 29 % (20-25 min) , 29 %-37 % (25-34
min) »37 %-55% (34-40 min) ; flow speed:0. 6 ml/min; detection:203 nm; temperature of column:25°C ;injection volume:10 pl.
Results: Eight ginsenosides (Rb; ,Rb, sRb; ,Rc,Rd,Re,Rf and Rg,) were separated at baseline within 35 min with good linearity
(r=0.9999). The result of intra-day and inter-day precisions, limits of detection and quantitation were all within the normal
range. The recovery rates(n=3) were 101. 07%,98. 72%,101. 57%,101. 71%,102. 12%,99. 58%,98. 62% ,and 100.12%,
respectively. The contents of eight ginsenosides in 6 different batches of Panax ginseng from 3 sources were determined.
Conclusion; The present method is rapid,simple,accurate and can be used to control the quality of Panax ginseng.
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9 TR RS 2008 4E 12 A L5 29 %

SE . N CHGE B 2 RS R D E BT S
Bt 18] 3500 2% 1 B8 B, BOR RE B AF M i B Rgy 5 Re KL KX
Rb. 5 Rby [ 73 & [ 0, oR DL [R] i 00 5 X 8 b A 20 19 4l 3
[ S0 T 4F X N2 BT 58 R 2 B0 TR T 5 BT 5 R X &2
Tl S 6 A 1 s R T A B iR R MR R R
FE 2R I 20O (3 R U FRLAR D 3.5 o B DI VR A
FEL7E 35 min WIFEHE T A2 Pk 8 i 32 B H 28 020 1Y
AR T AT A RO RS 2 B

1 ML

1.1 ME  Agilent 1100 F 41 /& 850 AR 15 (X (36 B & HER
“Hﬂ) A G1379A H 2 BA N GI311A UIGEE  GI367A
HERERS L G1316A MR A M G1315B DAD £ I #% ; KU-
DOS- SK2200H # 7 & A #F ( b g B} 5 8 75 L 4% & A
METTLER AE240 m+ﬁ%2—%%i¥<«%lﬁ¢~1~ﬁ]é§
H));DJ-04 B EEALC LB E AN ED
1.2 #H&ARA  AS AT RS Rb, \Rb, \Rby \Re Rf,
Rg W & v [ 245 5 26 bl K B (20 =98, 0%) » Re. Rd
W B bR B 2 BB R R A R | (4l >98. 0%,
258 1 H Kﬁr%ﬁzirﬁ+$%ﬂ%ﬁﬁﬁﬁﬁl,¢ttv
20071121 A1 200712155 - I £8 J& 25 )5, 4it 5 20080104 Al
20080409 ; ¥ T A 1 K25 55, it 20080329 Hl 20080517,
2 I R Sl (0,3 4 (Fisher, USA) , 7K S W W 2l K

2 FHEMEgR

2.1 iR A B
2.1.1 MESERGHE KHERRASZHXRG Rb, |
Rb, .\Rb; \Re.Rd.Re Rf\Rg; 734l 4. 70.5. 83.2. 09.6. 26,
6.33.5.18.4.80.5. 62 mg, & 10 ml & &I, m 5 s 5 1 5
ERZEZNRE RS, AW B 53 5128 470.583.209.626,633
518.480.562 pg/ml MY BRI . A % & R L AR VR A ) B O TR
0.5.,0.2.,0.1,0.05.,0.02.,0.01 ml, 4> & 1 ml &+, nH
BT ZI B FEA) L WA ROk IR A T IR AW, B T 4°C
VKA IRAT .
2.1.2 ABZHMBEEBERGHE HEKRBRASZMHEKR
=S4 1.0 g B HEEHEIE R L0 BE 30 mlL B 30
mln,ﬁkifé’{ﬁ WEKRE S 1L 0,45 pm JEME L BUSE I
BIA5, BT 4°C KA RAE .
2.2 &#4&MH ik Agilent Zorbax SB-Cys (3. 0 mm X
100 mm, 3.5 pm) ; ¥ 81 AH R L CAD FIK (B L #6 BE B it
AR E B A A A AL .18 % ~20% (0~ 14 min) .20 % ~29%
(14~20 min) ,29 % (20~25 min) .29 % ~37 % (25~ 34 min) ,
37% ~55% (34 ~40 min), Hi i 0. 6 ml/min; K I P K 203
nm; A 25°C s #E AR 10 pl,
2.3 FEFHE HBENT.8 M ASEH Re (Re Rf,
Rb; \Re,Rb, . Rb; \Rd 14 {7 B B 71 43 51 24 . 15. 713, 16. 814,
23.510,28.599,30. 030,31, 254,31. 677,33. 292 min, R ¥

XoF B A VI £ L R 8 A W Y A 6 S B0 B R S E R
HE L BB B R 11 529,17 022,156 222,89 949,
166 291,222 362,236 437,276 995, 4> B & 4> 5l 4. 2. 00,
17.75.16. 41, 4. 23, 4. 36, 1. 61,6. 28, JiL & N F 43 3 9.
1.013.0.958.0.987.0. 973,0. 979.,0. 981.,0. 950,0. 985, 25
I HE R DL R R 0 (S T LA 1

Time ¢/min

1 ZHA)MEMRARB)RE
ABHRB(C)H HPLC/DAD & i E
Fig 1 HPLC/DAD chromatograms of blank control(A),

reference substance(B) ,and sample of Panax ginseng (C)

1;Rg| ;2;Re;3;Rf;4;Rb| ;5:RC;6;sz;7;Rb3;8;Rd

2.3.1 HMEXFZE B2 10 17ITF H1 4% B A R e BE i
Z YK ISR R 2. 27 T {3 4% 1 I VR g kAR é%%ll
FA 3 U, UK IR M (X, g/ ml) i 0 1 AR (Y)
vEmE e, RRIFMAEXRGE D,

R1 SWMASEFNEEXR

Tab 1 Linear relationship of 8 ginsenosides

Component chrcsAsion L/inear ran§eI -
equation on/(pg + ml™h)
Rg Y=4.682X+0. 140 5.62-281.0 0.999 9
Re Y=4.567X—1.764 5.18-259.0 0.999 9
Rf Y=5.502X+1.588 4.80-240.0 0.999 9
Rb; Y=3.898X—0. 381 4.70-235.0 0.999 9
Re Y=3.560X—0.485 6.26-313.0 0.999 9
Rb; Y=4.409X—0. 255 5.83-291.5 0.999 9
Rbs Y=4.685X+1.129 2.09-104. 5 0.999 9
Rd Y=4.966X+0.791 6.33-316.5 0.999 9
2.3.2 HEERE I21L1I"HTHE&MASBE RS

XTHEnm%/&EPH’J%l 4.6 = A EAENMR R E S A
BERLPE 1 d LhN A3 i St R 3 WL DL G *3déj\%lJi#H¢,
R 35 BT 45 ﬁ%ﬂ%rﬂ%?ﬁm*ﬁ FERH ARG B, 4554 8
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B NS 0 F PRS2 BE IRV B2 5 RSDY ¥ <<2. 0%, 7 &
W B2 A RSDY0 ) <C1. 5% ; H [AIKE % BEAK L b ik B2 21 RSDY
¥1<<2.0% R E S RSDY ¥ <<1. 5%, R Wik 0K %
AT,

2.3.3 EERMEIMRAELZ A ASE X REE R H#LT
BHH R LIEIE R 10 = 1 B, 3 A7 G B PR DA R L
3+ 1L e R MR, 8 A A2 B Rb, \Rb, .Rb; .
Rc.Rd.Re Rf\Rg B AR E & R4 514 4. 70.5. 83.2. 09,
6.26.5.18.6. 33, 4. 80.5. 62 pg/ml; dw 1K & W B 43 51
2.462.2.002,1. 482,2. 050,3. 129.,2. 369,1. 083,3. 095 pg/
ml, FESO3EE (E 10 H,2 Sl Re A1 7 5§ Rb, 15 1
Fe o5 .52.8 + 1 F136.3 ¢ 1,

2.3.4 REMERE BRI A 0N S 2 MR SR W 4 S HE
0.2.4.6.8.12.24 h & 8 F A Z 2 1 iy W i X, %5 2 R
£, 8 i AZ 2 1F Rb, .Rb, .Rb; .Rc,Rd.Re.RI, Rg, I i F1
RSDY%4r 51 A 1. 58% . 1. 81% ., 1. 52%.0. 81%. 1. 13%,
1.47% 1. 74 % .1. 96 % , R WIS W TE 24 h WARE .
2.3.5 EAMERER KERRE -HMRASHHMENS
B 82 1 g, 42, 1. 270N J7 2 4 S o AR I T R
. NS 8 M4 Rb, \Rb, \Rb; \Re,Rd.Re,Rf,Rg, AJF

B i A RSDY% (0 =5) 43 5l 24 2. 811 mg/g (RSD% =
0.13%), 1. 366 mg/g (RSDY% = 1. 70%), 0. 715 mg/g
(RSDY%=1.49%), 4. 658 mg/g (RSDY% = 1. 44%), 3. 171
mg/g(RSDY% = 0. 33%),2. 652 mg/g (RSDY% = 0. 92%),
0.338 mg/g(RSD% = 1. 43%), 0. 928 mg/g (RSD% =
1.62%) A RFUA T BN EE N R,

2.3.6 MmEEHKRE HEERBRCHIENR-HRAS
BEdh 1 g 3L 9 0y A 300 1AL 4K b LR 3 AN KA Bl
AR B — 2 B (R A A S & 1Y 50%6,100%,150%0)
Fee2, 1L 27 WUN il & R BT L S5 2R 8 F AZ B Rby (Rbe .
Rb; \Re.Rd.Re R, Rg, # 1 Al RSD% (= 3) 43 3 Ky
101. 07% (RSDY% = 1. 07%), 98. 72% (RSD% = 1. 18%) ,
101.57% (RSD% = 1. 01%),101. 71% (RSD% = 1. 28 %),
102. 12% (RSDY% = 1. 09%), 99. 58% (RSDY% = 0. 93%),
98.62% (RSD% =1.19%),100.12% (RSD% =1. 21%) ., &
R, LIARL RN E 8 AN S B A & W ROk 45 R R
I,

2.4 M&EME 2. 1.27T R ikl e T fEHE
JERIE AR E R 3 AR 6 MK AS M RESIE R,
F2e2. 27T G A PR RE A BT BERE B S LA R LR 2,

F2 BHURASAHMPIMASEFRENELER

Tab 2 Determination results of 8 ginsenosides in each batch of Panax ginseng

[n=3,x%5s,wp/(mg+g ]

Source Batch Ra1 Re Rf Rb; Re Rb, Rb; Rd
HuaYu 20071121 2,467+ 1.272+ 0. 600+ 3.786+ 2,481+ 2.079=+ 0.225+ 0.707%+
0.021 0.013 0.007 0.025 0.014 0.017 0.003 0.008
20071215  2.435+ 1. 240+ 0.626+ 3. 777+ 2.562+ 2.122+ 0.238+ 0.737+
0.015 0. 007 0.003 0.020 0.016 0. 005 0.002 0. 009
DeKang 20080104 2.904+ 1.414+ 0.743%+ 4,694+ 3.227+ 2.712=+ 0.357+ 0.969+
0.022 0.011 0. 006 0.029 0. 006 0.008 0. 005 0. 006
20080409  2.928+ 1.423+ 0.745+ 4. 800+ 3.277+ 2.735+ 0.333+ 0.972+
0.010 0. 009 0.010 0.027 0.019 0.017 0. 006 0. 005
LeiYunShang 20080329 2.889+ 1.391+ 0.7384+ 4,790+ 3.233% 2.730+ 0.3424+ 0.9344+
0.020 0. 009 0.007 0.013 0. 009 0.017 0. 005 0.007
20080517  2.880+ 1. 456+ 0.747+ 4.770+ 3.237+ 2.507+ 0.339+ 0.913+
0.014 0.012 0.003 0.018 0.013 0.015 0.003 0. 005
o £3 EXHBRLR
3 3t i
Tab 3 The results of orthogonal experiment
9 T - ok 4k o) e Bl e % 925
8.1 IR ey s MRBUNK IS, 5 T R Volume of Time of  Total content of
4 = v S s (20100 gy 1 2 vk AR B By A B AR A No. Solvent solvent extraction ginsenosides
AR PR L R A SRR AR A ) A S R R A R R R Vol i wr/(mg e g 1)
% 17.17 mg/g,ﬁﬁﬁﬂﬂﬁ%iﬁ?‘fﬁﬂ% 17. 23 mg/g é*%%ﬁ 1 Methanol 30 30 17.23
F3 T EL g A R B, B 1 U R L TR 1R 2 Methanol 40 40 16. 95
e . ) —ie . R, .. 3 Methanol 50 50 16.73
woo% 5 S Iy R 3HE 3 KFER 3X3Hr
Pk, X FRERELASLE R T 3 WE 3 KFER ¥ 4 50% Methanol 20 10 12 88
THRI ERF LT P 50% T EE,95% & B ; % 7 5 50% Methanol 40 50 12.65
R T 30,40,50 ml; #H BF[A % %€ T 30,4050 min, 6 50% Methanol 50 30 12.51
T . . o — 7 95% Ethanol 30 50 10. 46
[a] P 52 W AN K, B LASR I BL 1 g BE S A A B 30 mil 42 B 9 95% Ethanol 50 40 10.15

30 min N S ERTAL BEZC AT, IEAZISR SR LK 3,
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3.2 wABSMA LB
3.2.1 @i AeyRE 7EAIEHEMERE EEZK 7250 mmX
4.6 mmCh4E 5 pm) \150 mm X4, 6 mmCRiAE 5 pm) LK 100
mm X 3. 0 mmCKAR 3.5 pm) =R RS A9 4EF KA R F 42
4 B A S FE K AT I D, 3.5 o B4R B JELAE A RUCER
TR A 4 S 4 AT BsF 18] 3 RE 3R AT R4 19 40 S B L IR O 3k
HE,
3.2.2 mE MM HE WM EBERETHE- KM
WK RS 5B MU AR BE W B TR O T
BN TR AREE N FRERALHE- KRS, H
FAS A U B B B AW K O 203 nm, 23T R i
W AT, 7 B S AR PO R B 2 R S A B R LR 4 W
T U BT TN W T X A 43 S N R A A B S
T R LG AN Al AR B R B A
3.2.3 MEMEER  EPEG R R 0 G, A
8 Al NS R MM TE Re, 5 Re LK Rb, Al Rb; 1)
SrE . Rgo 5 Re MBHEAE R AL, 4 A5 25 50l 43 853X T Fh
[ U E -8 1 N (E B s = N D K28 N S U2 A S N
. ARSCHRCR A o B AL, B T BB L, &
W& 18% ~20% (0~ 14 min) , 7 £ TIE 0 2 I HE 8% 09 15 42 T~ 7%
80 B ] P9 58 BT T RO Y BE 2k 43 25 s Rb, A1 Rb, 2 [ 43
SR R # & R ARAR, A 5 B AE Rb, h— L Hh 1%,
H A& WAT Rb, M (il , AR ER T HEMHE, 2
JiE 29%~37% (25~34 min) , B4 Rb, Al Rb, Z:2k 5> & .
BRI T Rby 95 &,
30204 I FROR R B9 E R ORUR T 4 B 5 AR
T, AR IR REAT K o 8 40 s Ll TR ARIR E &
BRI X B MM AL E S GE %K
R 25°C BT, (R A A T 82 5 3 i H 4
FE A S AT B U] L 20 2 0E L 4% 0. 6 ml/min 1Y 3 7 B 8 R IE
4388 VI LG B A il 43 T R TRD L B O Ay o A R
ARSLIRRT 3 AT FK 6 AR NS 25 h 8 Bl B L4
AT T A e H 2 R A A (R A R SR E 25 38 ) (2005
AERD A ST HPLC 5% Rgy A1 Re B & B LK Rb, & &
RIEER , Tk e R, B 9 B R %5 B L SRR DU RR L Jm
FE TS A 38 FE A 5 AH G AR ol . &5 SRR W] TE AR B9 v 4

4 B 5 D R R 2 F TR AZ 2 Rby JRb, JRbs
Re.Rd.Re RfRg 7E 55 B 6] 4 43 B R 4, JIT 42 37 i1 0 12 1
A AR AT AE AT LTI ke Xk A S 2 R AT BB A
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(1] ERHNZEG 2. e ANRIEHEZ ST —iB. Jbat % T
Al i AR 2005 . 8.

[2] Mik:=.BREF. HPLC-ELSD i 40 2 b A & B4 Rai.Re.
Rby & [J]. 25920 B 2% . 2007, 27 . 754-755.

[3] # ¥. Z2ARAFTASEI Rgi.Re M Rbi#y HPLC W& []].
9% v P R 45 A 2% . 2007, 2,215 -216.

(4] d @R BHUE A 3RVES PRI, M/, AZrh 8 f
B HPLC W ZELT]. "P 254 ,2006,29:1038-1040.

(5] HHH 4K ik m -, bl AR A AR RGNS o 8 i
FE AT B AT OESE [T, 258 70 B 4k 5K 2004, 24 238~
244,

[6] Ma X Q.Liang X M,Xu Q.Zhang X Z.Xiao H B. Identification
of ginsenosides in roots of Panax ginseng by HPLC-APCI/MS
[J]. Phytochem Anal,2005,16;:181-187.

[7] Leung K S,Chan K, Bensoussan A, Munroe M J. Application of
atmospheric pressure chemical ionisation mass spectrometry in
the identification and differentiation of Panax species[J]. Phy-
tochem Anal,2007,18:146-150.

[8] YuL C.ChenSC,Chang W C,Huang Y C.Lin K M,Lai P H,
et al. Stability of angiogenic agents, ginsenoside Rg; and Re,i-
solated from Panax ginseng : In vitro and in vivo studies[]].
Intern ] Pharmaceut,2007,328:168-176.

[9] Chang Y,Huang W J, Tien L T, Wang S J. Ginsenosides Rgl
and Rb1 enhance glutamate release through activation of protein
kinase A in rat cerebrocortical nerve terminals (synaptosomes)
[J]. Eur J Pharmacol,2008,578:28-36.

[10] BL M. mACRAHGERSENE AS B8 HME &) B EE
[€24,2007,18:134-135.

C11] FWRE. 25 T, MM, £, I8, B JF . HPLC ¥
AP0 5 T A 3 R TH T A S B H Rey MAS BH Re 98
()], 259153 B ¢k . 2007,27.503-505.

[12] FEMRLRGEUE. B8 & RP-HPLC B EANS@IF P AS
BH R JRe B9 BT, P EZ597.2007.21:601-603.

[AxHEE] 7 X



