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[ Abstract ]
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Objective: To establish an HPLC method for simultaneously determining eight ginsenosides
and analyze their distribution in entire plant of Panax ginseng. Method: Discovery C column (4.6 mm x 250
mm, 5 wm) was adopted with the mobile phase of acetonitrile (A) and water (B) by the gradient elution. The
flow rate was 1 mL -min ', and the detection wavelength was at 203 nm. The RP-HPLC method was established for
simultaneously determining Rg,, Re, Rf, Rb,, Rc, Rb,, Rb,, Rd in bud, leaf, stem, root top, rootlet, fibrous
root, and cork layer, phloem, xylem of six-year-old ginseng plants. Result: The established method had a good
practicable reproducibility and solution stability and separated eight components beyond the baseline, with a wider
linear range and good linear relationship (r >0.999). The recoveries ranged from 98% to 102% . Conclusion:
The distribution of eight ginsenosides in entire plant of ginseng was studied for the first time. The established
method can be applied to simultaneously determine eight ginsenosides, with the maximum content in fibrous roots

and buds and the minimum content in stems. Ginsenosides of main roots are mainly distributed in the cork layer.

[ Key words |

ANSTECHARAFELZ) h 51 o b b, B R AT
SR T B, AN R AR A, A SR B, 22 AR R AR
o WRIRRM A S A RO EE S A S
BH NS ZM R ERERE T P AR
HIRASHA TR R i ST 4E 55
P B SR

BB NS Z AR R 25, B LR E

[WFSEHE] 20140523 (002)

[EE€TB] &M B R RITRIEZ) ™l & &£ Wi (YYZX201276)
R, T, U2, N R RIS M A WF Y 5 0T &, Tel :0535-3800666 , E-mail : qu_guiwu@ 163. com

[E—1EE]
.52 .

ginsenoside; content determination; distribution; entire plant of Panax ginseng

WFIE R , NS B 20 A AR R 25 DL Kl B 3
[25n; BTSRRI NS Bt e B sk
HARMAS BN S EETER ", BRASA
(e A ) S A A 2200, X O A S 2R
THMRME T LR S, HAS2FE P ASEEH
SR R WA ARIE o AW A NS AR E S X
4, VA RP-HPLC KN AE5R (it 25 7 VER (KRR E



B 21 B 1T M)
2015 4£ 9 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.21,No. 17
Sep. ,2015

) Ez B R BTHR ) AR R AR L 9 AL A S B
1f Rg,,Re, Rf,Rb,, Rc, Rb,, Rb,, Rd 1% & & ( fii #«
Rg, ,Re,Rf, Rb,, Re, Rb,, Rb,, Rd) , 48 715 H 4> i #
H, NS X — B 5t 2y b0 5 B A ] 42 4 2 i
2%,
1 NF5RG

€2695 Y = O €515 A (2489 Y 28 A6l 2%
€2695 ®I [ ZhiF 2% , £ [ Waters 24 H]) o

AZBH Rg, (4it*5 110703-200726) ,Re (#it5
110754-200822) ,Rf (#t5 111719-200703 ) ,Rb, (it
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2.1 %% Discovery C O (4.6 mm x
250 mm,5 pum) , Fi sHAH SN (A)-7K (B) B8 B Bk M
(0 ~3 min,35% ~45% A;3 ~53 min,45% ~55% A ;
53 ~ 90 min, 55% ~ 85% A;90 ~ 93 min, 85% ~
100% A ;93 ~ 100 min,100% A) , i 1 mL-min ",
AR 30 pL, kI K 203 nm,
2.2 XEGSEWEMHE S WAZSRBHE Rg ,Re,Rf,
Rb,,Rc,Rb, ,Rb, ,Rd X HE & &, K % Bk e, A
Pt B A N2 54 Rg, ,Re,Rf,Rb, ,Re,Rb, ,Rb;,Rd
43524 0.209 2,0.209 6,0.205 0,0.201 0,0.212 8,
0.1882,0.212 4,0.204 2 g- L~ %] B 5 17 45 1 R
K B & 2.5 mL, & 5 mL fH, B e
BRZE, 75,05,
2.3 XS E S BB RO R R L g A2
A AEBRRE , INsK 100 mL i # A 3 b il g, uE
=S B BE 50 mL ZEHL 2 %, KA A IE T 100 mL
ZH3 W, B IR O, K 75 T, T B i O
225 mL mE A A A I, S
2.4 ZRMECHR RN R BOM B AIE A 2,4,
6,8,10 mL, & F 10 mL H i, hnH Es s B 2= %)
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Table 1 Linearity regression equations of 8 ginsenosides

NS RBAF LT R’ LA g
Rg, Y =388 025X -43 430 0.999 2 1.26 ~6.28
Re Y =407 155X - 17 272 0.999 8 1.26 ~6.29
Rf Y =557 575X -28 002 0.998 6 1.23 ~6.15
Rb, Y =330 832X - 16 661 0.999 8 1.21 ~6.03
Re Y =339 376X - 19 840 0.999 1 1.28 ~6.38
Rb, Y =301 837X -19 255 0.999 8 1.13 ~5.65
Rb, Y =419 164X -27 521 0.999 8 1.27 ~6.37
Rd Y =539 989X -35 425 0.999 2 1.23 ~6.13

2.5 FEEEEE KSR MOBON BRI R 30w,
SRR S Rl SR AL, A AN S B Rg,,
Re,Rf, Rb,, Re, Rb,, Rb,, Rd & & A9 RSD 43 % K
0.2% ,0.2% ,0.1% ,0.3% ,0.4% ,0.8% ,0.7% ,
0.9% , BN ES K % B R AT,

2.6 FmEMEE WMASET 2L SR X
HECERARZ PR R BTER, #% b AR v TR
i85 T ik, & il A 6 O B A VA R, AR 1 AR
8 A NS BT S i I IHE RSD, S5 R R WX
BEEME. Bk 2,

£2 ASTAMISMASEHGBNESHIRXR (1 =6)

Table 2 Results of reproducibility study(n =6) %
RSD
NS AL
Rg, Re Rf Rb, Re Rb, Rb; Rd
1w 1.3 0.4 1.1 .o 0.7 1.5 0.9 0.7
B - - 08 - 1.2 - - 1.2
I 1.6 1.4 - 1.7 1.4 1.1 1.4 1.5
i - - 0.4 1.3 0.6 0.7 0.7 0.2
AR 0.3 0.3 0.2 0.5 03 05 0.6 0.6
AR 0.5 0.3 1.1 1.0 0.6 1.0 0.4 0.6
VN - - 1.1 1.1 05 08 1.3 1.3
W B - - 1.3 1.4 1.4 1.4 12 1.4
PN - - 1.2 1.1 .4 1.9 1.7 1.9

2.7 FesEtEE AR 22 O AR
WRCERAAEZ BB ARG, % 2.3 TR J7 ik i
LA W, 9 0,3,6,9,12,24 h BEAE, i
SR WOR 8 NS B W T A, 313 RSD.
GEORRWIVE I 24 h WEEME R IF, W3R 3.
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Table 3 Stability study on test solutions

%

2.8 RS NS R 25 O AR
WRCERAREZ B RBGHRA 6 4, 545 0.5 g,

J. RSD KERFRE, B I A NS A X IR GE&W 12.5
Re, Re Rf Rb, Re Rb, Rb, Rd mL, i £ B W, AR E NS B AT Rg,, Re,
Px L1 1.1 09 1.3 1.8 12 13 06 Rf,Rb,,Rc,Rb,,Rb, ,Rd f& &, 115 ks m ik =,
2 - - L7 - 14 - - 12 L e
" Lo 15 e L 17 e La e 29 RERIE  AMIBABIER 25 0F N AR
ﬁ I RE PN Y- ) SN R Tt
ai Ls e 1o ovs s ur s oo HEZ3UFIRME SR RIS K
. R I%Y%?‘MEZ-ZIJEFNH??;%‘{*‘I&,H@%‘{ME,ﬁM‘/ﬂinJr
fer e i e i e e SERDGREFRRCD SRR AR T AS
HEAS 2P IE, RS, 6,K 1,
g - - L4 16 16 1.7 1.9 1.9 3 i
O L B ABFE ST T — R RI 0 5 A S0 8 B A S 1
Fd4 ASAEHUSHEFFHMEBWKEXE (n=6)
Table 4 Results of average recovery rate study(n =6) %
A% Rg, Re Rf Rb, Re Rb, Rb, Rd
MA@k RSD [k RSD [ElfkE  RSD  [ElfkZ  RSD [k RSD [k RSD [  RSD [EgHE  RSD
7 101.22 2.0 100.18 2.0 101.02 1.4 99.03 1.5 99.81 1.3 102.01 1.1 98.96 2.1 100.25 2.2
e 99.29 2.1 98.86 1.9 101.03 1.9 99.25 2.2 99.42 1.8 99.67 1.7 100.32 1.7 98.78 0.7
ny 98.76 2.3 99.25 2.3 99.14 1.8 100.31 1.9 99.78 2.0 98.89 2.1 99.56 2.1 100.01 1.8
I 10102 1.8 100.38 2.1 100.24 1.5 99.89 1.6 100.03 1.7 101.26 1.1 102.35 1.1 101.26 1.0
i 100.36 1.1 99.89 1.2 100.12 0.8 100.05 1.2 99.31 1.1 99.46 0.9 101.01 1.3 100.24 1.3
¥ A 98.98 2.1 100.21 1.4 100.16 2.0 99.23 2.8 98.72 2.0 99.35 1.9 100.24 1.9 99.18 2.0
A#E 9833 2.3 9876 2.2 99.01 1.3 98.42 2.3 100.07 2.2 99.42 2.3 98.89 1.8 100.10 2.6
BIEE 99.21 1.2 100.27 2.1  98.76 1.8 102.01 2.5 100.03 2.1 98.32 2.3 98.89 2.1 99.21 1.3
ABEE  98.01 1.4 9779 2.1 101.21 1.8 98.96 2.1 99.35 1.4 100.24 0.2 98.78 2.4 99.19 1.7

x5 ASFEMESHASEFHISKN

Table 5 Contents of 8 ginsenosides in different part of Panax ginseng mg-g
NS B BB
NS HBAL
Rg, Re Rf Rb, Re Rb, Rb, Rd Bt

WiE 0.075 1.279 .011 0.202 0.222 0.259 0.032 0.569 2. 649
E-S - - . 004 - 0. 007 - - 0. 006 0.017
I 0.122 1. 009 - 0. 025 0.072 0.137 0.075 0.175 1.614
il - - . 057 0.272 0. 687 0. 185 0.018 0. 038 1.256
SR 0. 047 0. 048 . 026 0.107 0.313 0.075 0. 006 0. 007 0. 629
AR 0.071 0.549 . 110 0. 960 1.399 1. 003 0.113 0.262 4. 466
Az - - . 094 0. 306 0. 626 0.234 0. 028 0. 031 1.318
1) )z 35 - - . 034 0.129 0.178 0. 043 0. 003 0. 007 0.395
A J5 R - - . 009 0. 033 0.110 0. 007 0. 001 0. 001 1. 162

# Rg,, Re, Rf, Rb,, Rc, Rb,, Rb,, Rd & & i RP- T BT .

HPLC J5 ik, JF 0 N2 W 1 NS 2R o 1 17 IR ZE SRR e, AT LL 150 BN Z:
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Table 6 Distribution of ginsenoside in Panax ginseng

JOSTT - o A o o A B R
Lt 1] % L/ %
W 49 0.76 12.98 3.65
2% 212 3.30 0.35 0.10
nt 78 1.21 12.59 3.54
=l 81 1.26 10.18 2.86
R 567 8.83 35.66 10. 03
AR 352 5.48 157.20 44,21
NI 297 4. 62 39. 14 11.01
Bl Bz o 425 6. 62 16.78 4.72
KFH 4362 67.91 70. 67 19. 88
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HPLC chromatography of different part of ginseng
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