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Quantitation of nine ginsenosides in Panax ginseng hairy roots and other Panax
ginseng plant components by HPLC
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[Abstract | Objective
Rgi ,Rg2 ,Rgs and Rhz ) in Panax ginseng samples . Methods An HPLC method was developed to determine the quantities of

To establish an HPLC method for the quantitation of nine ginsenosides (Re,Rbi ,Rbz ,Re,Rd,

the nine ginsenosides . The determination was performed on a Zorbax SB Cis column (4 .6 mm X250 mm ,5 ptm ) with an Extend-
Cis guard column (4.6 mmX12.5 mm,5 pm) at 35 C . The mobile phase was a multi-step acetonitrile-water gradient run at a
flow rate of 1.0 ml/ min. The detection wavelength was 203 nm . Results The nine ginsenosides were baseline separated with -
in 120 min. The method had good linearity , precision , stability and reproducibility with RSDs all less than 2.0% . The sample
recoveries were between 98.3% to 1024 . The quantity of total saponins in leaves and fibrous roots of Panax ginseng s which
were measured as 48.9 mg/g and 23 .6 mg/g, respectively , were higher than those in the other plant components . The
amounts of total saponins in Panax ginseng hairy roots were similar to those in taproots and fruits of Panax ginseng, which
was 7 .47 mg/g . Conclusion The established HPLC method is accurate , simple, rapid, precise and reproducible and could be
used for the quantitation of these nine ginsenosides in Panax ginseng samples .
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THAT 80 AR W A SR Y — TE S R LE IR
FARLKATE A grobacterium rhizogenes FJFURE 7F &%
JAHY) AT AT & A T-DNA REFRE b3 5 5]
A0 20 L B R 2 P 75 7 A i B RAR A
PR ARAAT B AR BAR R ARG E NS P.
ginseng C. A . Mey . JFliH " L B ) KNS B
AR LTI AR BTG NS B RAR LA A KA
W B AL PERAR E AR [ IR A IE AR
RBHIFE hRBON B GG IR ", I,
FHASBIRREARNAS EHASRE ASZ
Bl UCEACI IR L 7 T e T BT RIRAS

HI T ARARAY B IR AR Y 2 B R A7 e [ 1L
SRIRC AL B T 2R BUR R S Ak
BT BEE NS R RSB TER R B,
— 5T T ARIER NS A G PRI
REXELL 2 M3 K 55—l A S BH MM
S LR A M DL S B AR, AR B 5T R
HPLC I EUE T AS A RFRAL A ST F
AS B 9 T H A 19 &5 i RS U T
ankds DA BRI AS ARG HE T 525l
WAL UANS TR N6 R AS S
IR AL TR AR

1 UFE5KE

1.1 B Agilent 1200 &5 850 A (0 351X (3 [
Agilent 23 7)) JBCATEL MM, PUICHE | H Bk HE
i AERAR A AE RIS (DAD ) s HYG-A 42
VAR IR ) ;SW-CI-1D i TAES R
k) 5 YXQ-LS-758 I 37 x0 & 1 28 R K i (L ifg
iR ;Sartorius BS 1108 Jj 430 2Z —H, 7K (5[
Sartorius 22 H] ),

1.2 Ak A ASRHARES GiE>98%0 ,
AT AT BIR N ) 5 Tl P R s (L i R AR T
BHEABRAFD ;015 NG (it E 254 A2 0]
ONFD) SRR IA B K (B (G i 45 AT BRA DD 5
0.45 pm [HFLIESS (FINE Scientific Ltd .). AZE
MR AR P AR IR [ bRy T8 A T AR S Y 4 4R
NS B8R TR KRR BT R 2 O TR
WANS., NSRS 150506, g 7o 25
AIRAFD, AS TR b K2z b Rl b
P S P M 7 B i iy G NG
BARIRTE 1/2MS $r5 B 2R 1555 . 1 30 d 4t
1 W FERE R 135 r/min BOFRIR b RSB 55 0
(25+2) °C,

2 FiEEER

2.1 EREEA

2.1.1 FRUERETR REFRIAZ BT Rgi40 mg
BT 10 ml HEE; AS B4 Rb 20 mg 15 mlH
s NS Re 40 mg HT 2 ml B, NS R
Re 20 mg WT 2 ml Eﬁ@%,/\?‘%ﬁ Rgz 8 mg wT
10 ml I ; A2 AT Rhe 35 mg 3§ T 10 ml I
AZ B Rgs 2.5 mg T 10 ml HEE; ASRBAT
Rb: 50 mg % T 10 ml HEE ; AS B 1F Rd 20 mgi#
T2 ml B, A9 R ARE S BRI L R 2
TR BTG R4S 50wl RIASTR G Am v b I
T4 CORRRAT

212 FEREWR KEWIROLS g B THEEE
AR AR (iF 24 B A 250 ml R, T
55 COKVEIRPIFERE 1 h G uERBOR JEH B
PRI 2 WA R AR A I R e R I L B T UE W
60 CIREVESE ERZE 5 mlJH 0.45 pm ffL s
LU ISR AE A

2.2 &S RO S BORAE G Cis 42
(Zorbax SB Cis#E, 4.6 mm X250 mm , 5 pm) %
HE Extend-Cis 5 (4.6 mm X 12.5 mm,5 pm) ;46
DA 2203 nm ;AR 35 °C s dERERE .20 pl, 3
1.0 ml/min ;A ZIE-7K A i s AH A6 B Pk B0 A )7 I
1 X RS, SRR S HPLC B 1,

x1 MERBRERF

B[] (2/min ) ZHE A ) K B.% )
0 19 81
35 19 81
55 29 71
70 29 71
100 40 60
120 85 15

2.3 FiEFhRiE

2.3.1 &MECHRNEES K2 L IR HIEHA
S BEVRORS %5 76 B AT Bk B Ol 4. 000, 2. 000,
1..000,0. 600,0. 500 mg/mlfy A RAF Rg brife b
HPLC #F FF ¥ W ; ¥ 4,000, 2.000, 0. 500,
0.250,0.063,0. 016 mg/mlf Rbi FrfEs HPLC it
FEVE W s W& JE S 20,000, 10. 000, 5.000, 2.500,
1. 250 mg/mIfF ASBFF Re brifEdh HPLC ZEFER
Wi W BE N 10.000, 2.500, 0.250, 0.175,
0.125 mg/mlA NS A Re ApifEdh HPLC JEFRA
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B1 ASEFXEMEWA. ASEKH B . ASERRO.ASERD),
ASHR E) ASH T AS2ZE G RASE MK HPLC B

1.AZ R Rgi;

2 ANZSBH Re; 3. ASH Rgz; 4 AS 2 Rb;

5. NZRH Re; 6 AZ2H Rb2; 7. AZEH Rd; 8. AZ BT Rgz; 9. AS BT Rhe

W s Wk BE Sl 0,800, 0.200, 0.100, 0.050, 0.035,
0.006 mg/mliY NS Re brifEfh HPLC JHFER
Wi W B K 3.500, 1.750, 0.875. 0.438,
0.219 mg/mIf NS BAF RhebRifEfh HPLC JERRIE
W Wk BE R 0.250, 0.125, 0.063, 0.031,
0.016 mg/mlAY NS Res bl HPLC JHEER
Wi W B K 5.000, 1.250, 0.125, 0.063,
0.031 mg/mlIf AS AT Rbebaifldh HPLC SERERR
W R Mk BE R 10.000, 2.500, 0.167. 0.083,
0.042 mg/mlf NS BAT Rd AnifEfh HPLC JEFE
W, 9 FPASBAARES N 0. 45 pm fHALIERR
U8 2. 27T gk SR A TN A L DA B R R

(mg/mD AR X WGBS AR Y T4k
[l GRS 9 FP A AR A 7 FE L LK 2, 45
R AZS BT Rg . Rbi . Re, Re. Rgz . Rhz , Rgs |
Rb: F1 Rd 43 HI7E 0. 500 ~ 4. 000, 0. 016 ~ 4. 000,
1. 250~ 20. 000, 0. 125 ~ 10. 000, 0. 006 ~ 0. 800 ,
0.219 ~ 3.500, 0.016 ~ 0.250, 0.031 ~ 5.000,
0.0427~1. 000 mg /ml3E Fl N 2 RAFIIZMEC R,

2.3.2 REERE Be2.3. 17T AS R Rg X
TSR (0 .6 mg /mDIELLHEFE 6 I AS AT Ry
R RSD Ry 1.4200 (ZE SRS BAT R AT

2.3.3 FREMEAE  RERIRHAE TR 20 1,

R2 IMASEHNEERRAFGRE

% Frifi £ r LPEMLE (op /mg + ml 1)
AZSHBA Rgi Y=6 089 .8X —587 .65 0.999 8 0.5007~ 4.000
AZBAT Rb Y=5430.5X+175.79 0.996 9 0.016~ 4.000
AZ AT Re Y=8 111.6X—1 614 .1 0.999 7 1.250~20.000
A BH Re Y=4 774 .6 X+135 .29 0.999 7 0.125~10.000
AZ AT Rez Y=9 305.6X+62.385 0.998 5 0.006™~ 0.800
AZBAT Rhe Y=7 547 .1X+950.12 0.999 6 0.219~ 3.500
AZBAT Res Y=12 587 X+ 33 .387 1.000 0 0.016~ 0.250
AZBAF Rbe Y=8 199 .4 X+57.937 0.999 6 0.031~~ 5.000
AZ BRI Rd Y=6 475 .9 X-+44 416 1.000 0 0.042~1.000
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SPRITCE 0.4.8,12,16.,24 h J5 ke , NS B AT
Rgi .Rbi . Re,Re, Rgz . Rhz . Rgs ., Rbe £l Rd & 1
RSD 7E 0.8206 ~1.74% ZIa] 45 SRR B A T
TE 24 h NEUE .

23.4 HEMWKR WEKRRAZSBREFER
0.5 g 4%“2.1. 270U NIkl & 6 O il ih ik il
IS S W NS 2 Rgi . Rbi . Re. Re, Rg: .
Rhz, Rgs, Rb: Al Rd % & ) RSD 7£ 0.26)6 ~
L. 2200 Z i) REIA L A R E M,

2.3.5 JFERICRIAE  RERRC S A ER
NS EMEER 6 43 E:0Y 0.5 ¢ KEHEIMANS AT

Rgi .Rbi \Re.Rc,Rgz \Rh2 \Rgs . Rb: #1 Rd X At i
P22 1 270N A AR A I S I
TREIE i 5, 45 AR 98 .3%6 ~102% 2 [a] ,RSD 7E
1.01% ~2.67% zZJd],

2.4 HRaE KERBRASERMAERT0.50 g,
Fe“2 127500 N 5 ) o s A R R IR 2 27
TGS E R R E I T A S B
Rgi .Rbi \Re,Re,Rgz ,Rhz \Rgs . Rb: fil Rd [ & &,
SER AR 3 AR NS i i o3 A 1 O FLE R
S UL 2, H 5 (b N R E 245 8 (2015 4R
S SRTPR (245 ) AR SCARUERY LA L 4,

x3 TREASHERPIMASETHNSENE (—35)

NS B FESE [(mg/g (RSD Y6 )]

(R LR
Rg1 Re Rg2 Rb1 Re Rb2 Rd Rgs Rh2
JosT 1.472 2.272 0.009 0.022 B 0.051 7 0.018 -
(0.050) (0.029) (0.007) (0.030) (0.030) (0.008)
2.798 2.869 0.032 0.391 0.128 0.139 0.197 0.207 0.710
AB B 0 !
(0 .067) (0.053) (0.039) (0.021) (0.003) (0.027) (0.007) (0.006) (0.037)
ey 1.732 2.986 0.093 0.575 0.596 0.421 0.224 0.031 -
- (0.086) (0.037) (0.013) (0.046) (0.030) (0.028) (0.018) (0.017)
ISR 2.607 6.655 0.621 3.993 4.259 2.168 3.220 0.099 o
=7 (0.031) (0.033) (0.012) (0.048) (0.025) (0.040) (0.024) (0.019)
KB 9.461 18.713 0.648 2.184 5.306 3.189 8.838 0.180 0.396
= (0.515) (0.318) (0.037) (0.054) (0.023) (0.031) (0.035) (0.011) (0.024)
o 1.226 2.462 - - - - - 0.036 -
(0.024) (0.048) (0.009)
Jey 1.149 5.934 0.091 0.116 0.245 0.315 0.545 0.089 -
- (0.038) (0.060) (0.018) (0.028) (0.072) (0.038) (0.050) (0.010)
B2 ARAASHRFIMEFSEADREEHFZE®)
3 it HiRy 9 M AZ B H Rg . Rbi, Re, Re, Rgz . Rh,
SN

AWFFER T HPLC 3% R I E A2 A [ A i

Rgs \Rb: #l Rd {5 &2 X EAEY A S AS BRI
MASY i A & AT 1 UL, TRl x5t
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x4 AEAANSHRPEFRSS
(ZHE) FRE LR

Rg1+Re Rb1
(ZD) ZD)

B b 4 PR (2 ) b ot

NS K 37.4  0.22 Rg1+Re>0.27% ,Rb1>>0.18%
AZEIRIR 567 3.91

N =y 47 .2 5.75 Rg1+ Re>0.30% ,

ABHM 92.6  39.90 Rb1>0.20%%

NS 36.9 —

AZ R 70.8 1.16

AZ 282.0  21.80 Rg1+Re>2.25%

FEYI NS AR 0 A o A i LA T T Hegs B
53 H LI 2,

3.1 ARLFALTNE T HNMRA

3.1 FEEOFEMER] ARNFECR G Y [a)
TAEGE GZIE A S B TR ICR R HEON AT EE
TEPRBUA R 3 56 07 T AT LU T AN Rl ke i H
SV TS N TR B Vs W R R B85 SR B 2
P A B ERCR EL HH BEAI  IT PR 0 38 1) HHY 1 T i B )
B MZR I AR 20 H B R B 7
3.0.2 REGRIAEE  BRES T 1,
1.5.2.2.5.3 h 2l & & 2 R  AS BT R
MAS A Re & BIEARE  ASEH Rb 195
T BET 1] ZE B A0 L2 .5 h 5 FEACR R N b
AMFFEEEE 2.5 h AR FREET R, 5 ik R A B
FEb L T AR AR BUEE (45,55,65.75,85 C)
XHEERCER A2 RIS B R IR 7 65°CH
IRE iy ARSI R PO B B R AR AN i,
2 RSB\ PE O E o =y B, B B R I 5 R R 1 A
LI R e . BB S5 CHE AR S 56 b
i PR RO

32 RBRHMALTRRFALGLHFS T Bl
FREFH ASH PR B HN & TH
M ASFER RN NS HRRA L NS RPN
Z A Re T mE R HAEM P& B S RN 2
SRR, MERZEHRT S MASRIEIEAS
EERPIARTEN T 0 NS AR | SCARFI
Pk AT SR KT B4 L NS B
M FZEAE R FACRS RN i A 4 SRR, (24
HOFE NSRS AS B Rg LA
ZEAT Re MM EAMET 2.25% 1 ARBFFE A5
NS NS B Rg fIAS BT Re RN
28200 (7 4) i T ( 2y HLy bt

3.3 ABRMHA ALLRBARL RS AK L
B OLBEREN O ASERBRPIASEH Rhe

it AR LS B SRR T MR,
AUEEET IR, HILATH  ASBERBANAE
KU i ERaE 598 07 L 28 ot A X
B SRR R AR AR 1 s
HPLC U@ AS BRI 9 P AS B S
it — L HN T AS BRI TFEMRAS SR
RIBAMER A FHBARRE A Tl e A= A
A RETP R RARYE . (O BE S
T IRAITR .S AS B Ry FIAZS AT Re
FEREAS D T0.3000 , NS BH Rn A5 TF
0.2000 ASRHA & ASRBH Rg MASRBI Re 1y
BEARELT 0.2 , NS BT Rn A3 DT
0.18% "% ABFFTIMR A NS AR AR 25 1 R
MASBAIRMAFTE LR ASIR W6 (24
M) PR R AR E GR 4),

A E RTINS A S BRI FA
SRR 9 FAS B R 3T T m R, TR R
HER HPLC M 7k AT TR RS T 9 A
ARSI . IR S SRR E A S 2 A
SRR I O A G (M ARE . [RAE NS0
AR g — 2 iR A A SR E Re FIAS
EWRAR A Rhe ] H T EA 4R IFI . AS
BRI BT AL 3R AR Ty
PR SE 50 6 A 58 B85 X N S 1) 5 ) 2 3t
%%,

(&% k]

(1] sk, 228, g, % . RP-HPLC & E =L S
VRSP 9 R BRI a (1], ZRIBEZY . 2005, 9(9) . 664-

65.

[2] HEE. WA ASWIFE RS 2R ], et b
BEZ%k . 2005, 2, 10-18.

[3] skmrdk. NS M2 im0 ]. el iE, 2011,
26(2); 368-369.

[4] Ming QL, SuCY, Zheng CJ , et al . Elicitors from the endo-
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phytic fungus Trichoderma atroviride promote Salvia milii-
orrhiza hairy root growth and tanshinone biosynthesis [J]. J
Exp Bot, 2013, 64(18) . 5687-5694 .
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[6] Aly A H, Debbab A, Proksch P. Fungal endophytes —secret
producers of bioactive plant metabolites [ J ]. Pharmazie ,
2013, 68(7): 499-505 .
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dophytic fungi: origins of secondary metabolites [J]. Chem

Biol, 2012, 19(7). 792-798 .
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F1 MEDKRREER

e AR AR AR [FR PIE RSD

oy (m/mg) (m/mg) (m/mg) () ZP) ZD)
DIFEZR 0.2910 0.2344 0.5242 99.49 99.44 0.7

0.2900 0.2344 0.5236 99.66

0.2916 0.2344 0.526 4 100.17

0.2912 0.2344 0.5220 98.46

0.2910 0.2344 0.5230 98.98

0.2914 0.2344 0.5256 99.91
NEEZ 0.2244 0.2256 0.447 2 98.76  98.56 1.0

0.2240 0.2256 0.447 6 99 .11

0.2248 0.2256 0.4500 99.82

0.2242 0.2256 0.4456 98.14

0.2244 0.2256 0.4464 98.40

0.2248 0.2256 0.4440 97.16

B XS B0 Mm PG A TR rp DL R
FIDIRER 25, 5 /LS B8 HEMORIRE it 9 3%
HIMESRILE 2,

Fx2 HREEWNELER (ng/s, n=2)

EiiR= N £z
ZEC1404 0.0537 0.040 5
ZEC1406 0.055 4 0.042 6
7ZEC1407 0.054 2 0.041 0
ZFC1501 0.058 2 0.044 9
ZFC1502 0.056 2 0.043 5

3 itig

ELSD J&:—fp i s AU A% , R HGE T 55 4
SRS ), A SEE R HPLC-ELSD i [F]
AP DL REZE AN DL R R 200 3 B A5 B R
R D1 R 25 FE RN DL B 28 2 RS AR AR B 1 40 L A%
b SRR E ORI,

SCRRIN R D1 R 22 H AN DL RE 28 2000 °% R B 2
MR ZHE-IK-—2 (70 2 30 ¢ 0.03) -7, fif-
0.5% BEFRVSIR (8 + 19 + 7)™, Z i5-H - — 2 jk

(60 40 = 0.05)",Z 510 mmol/L. NH: HCO:
REUKIEZ pH {H 10 . 10)OBEEEVEB" . A r 5
T OWE-IK- e B BE-IK-— 2 RN 2 - PR -
O 3 PR R G AR R LG K- %
(65 ¢ 35+ 0.03)E Myt shAH IS A i v DLBEZR F A
DREZR L0 B ROR b B4R 506 /b ek R
Bl

RSN Lk LR T 3 FORRIEHA
R 25 R0 . LR R A R
FAL LR ORI 5 7L S EO g 2 TR,
e FH 2B R BRI 7

ZRPRH 3. 4.5.6 YCSLHG: A5 A BRI 5 YA
6 VR A 5 A 25 8 K (B A TR 3 R 4
IS R 1 ) SRR 5 Ik,

ARSIy S 1 HPLC-ELSD B 0] DL 8 | v
H I /0N )L A8 BREASURL h DUREZE B RN DL BE 2R 2 1 &
B2 i s DURE B R DL RE 2R H R DL A
B CARPRIE R I A Lo /N L 28 B RIURL T b
W SR T 2%,
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