102206)
HPLC-UV Rg, -Re RfRb, Re+Rb, Rb3  Rd
o YMC—Pack ODS-A(4.6 mm x 100 mm 3 pm) 0. 1%
0.6 mL * min~"' 203 nm 30 C» t
Rg, Rdo Rg, Rd
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Quantitative Determination and Differentiated Component of Ginsenosides between the Imported Red Gin—

seng and China Red Ginseng

WANG Jing-hui CHEN Jing GUO Hongshu FAN Miaoxuan WANG Meng-meng FU Xin-ong CHEN You-
gen YANG Wen—liang* ( Beijing Key Laboratory of Analysis and Evaluation on Chinese Medicine Beijing Institute for Drug Con—
trol - Beijing 102206 China)

ABSTRACT: OBJECTIVE To establish an HPLC-UV method for the quantitative determination of ginsenosides Rg, Re Rf

Rb, Rec Rb, and the qualitative determination of ginsenosides Rb; and Rd in Red Ginseng. This method is used to make differ—
ent between the imported Red Ginseng and China Red Ginseng. METHODS The analysis were performed on a YMC-Pack
ODS-A column(4. 6 mm x 100 mm 3 wm) the mobile phase was acetonitrile 0. 1% phosphoric acid at the flow rate of 0. 6 mL

' the detection wavelength was set at 203 nm the column temperature was maintained at 30 °C. RESULTS The meth—

* min

od herein is effective. The data of samples was subjected to ¢ test and principal component analysis( PCA) in order to find the
marker constituents. According to the information of ¢ test and PCA ginsenoside Rg, and ginsenoside Rd were the main factor
to classify Korean Red Ginseng and Chinese Red Ginseng. CONCLUSION The peak area ratio of ginsenoside Rg, to gin—
senoside Rd is used as the quality control parameters. This method is suitable to classify Korean Red Ginseng and Chinese

Red Ginseng.
KEY WORDS: ginsenoside; quantitative analysis; principal component analysis; ¢ test
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1 3
A - ;B - ;G-
Fig.1 The character of three kinds Red Ginseng
A - Korean Red Ginseng; B - North Korean Red Ginseng; C - Chinese Red

Ginseng

LCDAD®  LC-Q-TOF o7

8

941

Rg, - Re. Rf. Rb,. Rc. Rb,. Rd. Rg,+ Rb,

1246 1748

19

2021 22
o Yu

LC-0a-TOF-MS"

: B2 LC/TOF MS
5 36
PCA
103 .35 23
HPLCUV

A

Rg, -ReRf.Rb, .Rc<Rb,.Rb, Rd 8

Rg,-Rd
1
Waters €2695  ( Waters

USA) ; XA205 ( Mettler Toledo

USA) : SB25 - 12D (

) o
Rg, ( 110703201027

96.3%) Re ( 110754-

201123 89.1%) Rb, (
2018 7 53 13

110704201123 95.9%) Rf
( 110719200501
86.3%) Rb, ( 110715-
200802 94.8%) Rb3 (
111686200501 98% )
Rd ( 111818201001
94.4%)
Re ( RMO0303FB14 >98%)
103 6 : 35
1 : 23
2
2.1

YMC-Pack ODS-A(4.6 mm x 100 mm 3 pm)

; ; (A)9.1% ( B)
20 ~15 min 20% A; 15 ~21 min 20% ~26% A,
21 ~23 min 20% ~26% A;23 ~46 min 30% ~36%
A; 203 nm; 0.6 mL * min~"'

30 C. 2,
2.2

Rg,+Re.Rb, . Rf.Rc.Rb,

1 mL 0.50.0. 15.0. 60+
0.10.0.23.0.23 mg ;
Rb3.Rd 1 mL
0.10 mg o
2.3
2~4¢g 0.5¢g
2 mL 10 min
60 mL
1.5h
5 mL
2.4
2.4.1
( Rg, 0.568 6 mg * mL.™" Re 0.163 8

mg *mL.™" Rb, 0.618 6 mg * mL™' Rf 0.112 5
mg * mL™" Re 0.239 4 mg * mL™" Rb, 0.230 2
mg * mL™") 1.2.3.4.6.8.10.12 pL

+ 1071 «
Chin Pharm J 2018 July Vol.53 No. 13



2 3 HPLC
A- B - 1 C - ;D - 1= Regy;
Rb; 4 - Rf;5 -
Rby; 8 — Rd

2 - Re;3 - Re; 6 —
Rby; 7 -

Fig.2 HPLC Chromatogram of three kinds Red Ginseng

A —reference substances; B — Korean Red Ginseng; C — North Korean Red Gin—

seng; D — Chinese Red Ginseng; 1 — ginsenoside Rg;; 2 — ginsenoside Re; 3 - gin—

senoside Rb|; 4 — ginsenoside Rf;5 — ginsenoside Re; 6 — ginsenoside Rb,; 7 — gin—

senoside Rbs; 8 — ginsenoside Rd

2.4.2 N
( 20) 6

Rg,+-Re.Rb,.Rf\Rc. Rb, RSD
2.0% - 0.
2.4.8.16.24.48 h 1 RSD

1.0% 48 h
( Do ( 20)
“2.3” 6
RSD 2.0% -
2.4.3
(
20 Rg, 6.121 2 mg* g~' Re
* 1072 -
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1.3799 mg * ¢g~' Rb, 5.588 0 mg * g

Rf 1.029 3 mg * ¢' Re 2.030 1
mg * g~' Rb, 2.072 0 mg * ¢7') 0.1.0.25.
0.5¢ 2 mL

10 min ( Rg,

0.568 6 mg * mL™" Re 0.163 8 mg * mL™' Rb,
0.618 6 mg * mL™" Rf 0.112 5 mg * mL™" Re
0.239 4 mg * mL™" Rb, 0.230 2 mg * mL™") 1.0,
2.5.5.0 mL 60 mL.  “2.3”
3
Rg,-Re.Rb,.Rf\Re¢.Rb, . .

(n=9) 98.51% ~ 101.47% ~ 98.57% ~
98.64% .97.59%  98.47% RSD 2.23%
1.68% 1.45% 1.48% +1.36% 1.82% -

3 161 8
PCA

Tab.1 Total variance explained of quality traits of Chinese Red

Ginseng Korean Red Ginseng and North Korean Red Ginseng

Initial eigenvalues

Component
Total Variance /% Cumulative /%
1 4.679 58.488 58.488
2 1.098 13.725 72.213
3 0.814 10. 171 82.384
4 0. 600 7.506 89. 890
5 0. 331 4.140 94. 029
6 0.242 3.019 97.049
7 0. 146 1. 824 98. 873
8 0. 090 1.127 100. 00
2
Tab.2 Rotated component matrix
Component 1 2
Ginsenoside Rg; 0.933 -0.054
Ginsenoside Re 0.671 0.202
Ginsenoside Rb; 0. 667 0. 440
Ginsenoside Rf 0. 888 0. 000
Ginsenoside Re 0. 865 0.324
Ginsenoside Rb, 0. 684 0.474
Ginsenoside Rb3 0.610 0.473
Ginsenoside Rd 0. 007 0.918
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12

of eight Ginsenosides in

2 1
72.213% 2
o 2 3
1
Re, 0.933 1
Re,; 2 Rd 0.918
Re, -0.054
2 Rd Rg, Rd
Rg, «Rd 3 3 3 g
6 o
2 4 Fig.3 Component plot of factors 1 2
three kinds Red Ginseng
4 t
103 35
23 8
t 3¢
4,
Re
Rg,-Rf\Rg, Re.Rb, 3 3
; Re, 4 161 3
Rg;  Re.Rb, 3 ° Fig.4 PCA Case scores of 161 batches of three species red
Rg, P 9.89 x107° ginseng
33

Tab.3 The mean and standard deviation result analysis of ginsenosides in three kinds Red Ginseng

The The sum of The sum of  The peak area ratio
Ginsenoside  Ginsenoside ~Ginsenoside ~ Ginsenoside Ginsenoside ~Ginsenoside ~ Ginsenoside ~Ginsenoside . X . . - .
source ginsenoside Rg;  ginsenoside Rf of ginsenoside
Rg, Re Rb, Rf Re Rb, Rb3 Rd
of sample Re and Rb, Re and Rb, Rg; and Rd

Korea 4.71+1.06 1.33+0.25 4.53+1.10 0.76+0.18 1.86+0.36 1.82+0.33 0.33+0.10 0.34+0.08  10.57 +2.27 4.43 +0.78 11.84 +£3.01
North Korea 4.35+1.23 1.06+0.30 5.16+1.77 0.73+0.25 1.94+0.58 2.00+0.74 0.34+0.11 0.66+0.30  10.57 +2.98 4.66+1.35 5.49 +1.74
China 3.21£1.50 1.20£0.56 4.14+2.13 0.62+0.27 1.66+0.90 1.81+1.05 0.36+0.18 0.77 +0.40 8.27+3.63 4.09+£2.14 3.72+1.70

4 3 t
Tab.4 The paired samples test result of three kinds Red Ginseng about the ginsenoside content

The sum of  The sum of The peak area

The comparison

£ i Ginsenoside Ginsenoside  Ginsenoside Ginsenoside Ginsenoside Ginsenoside Ginsenoside Ginsenoside —ginsenoside ginsenoside ratio of
of difference Re, Re Rb, R Re Rb, Rh3 Rd Rg; Re and  Rf Rc and  ginsenoside
ared Rb, Rb, Rg; and Rd
Korea to North Korea 0.103 1.72x10762  0.053 0.273 0.449 0. 165 0.800 3.63x10°72  0.991 0.343 7.60 x10 18 2)
Korea to China 9.89x1072  0.288 0.406 0.004% 0.300 0.977 0.498 5.43x10-112  0.007? 0.451  7.39x10-2
North Korea to China 0.0022 0. 305 0.053 0.129 0. 191 0.423 0. 609 0.273 0.011" 0.257 3.20x10742)
D P <0.0s; 2 P <0.01
Note: ) P <0.05 Statistic difference; 2 p<0.01 Significant difference
- * 1073
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Rg, ;

Rd 100 ~ 120 min
P 3.63x1077.5.43 x 107" 4.6 mm x 100 mm
Rd o 3 wm o 5 4
Rg, Rd 4 @
o YMC-pack ODS-A s3 pm; (@SUPELCOC Ascentis Ex—
press Cp; 2.7 wm; CAPCELL CORE C ;2.7 pm; @
5 Rg, Rd Thermo SCIENTIFIC Accucore Cg 2. 6 pmo
t 4
Rg, Rd o
Rd 6.2
Rg, Rd 3
o 2
10 7.0 35 6. Rb, /Rd
2.59 ~8.24 23 N 1 3
6.5 5. 8.0~9.0; (Rg, +Rb,) /Rd
Rg, N 1 15.0 ~
Rd 17.0
3 o 6 3
6.5~7.0
o I
( 4 N o
N P 7.39 6.3
x107.3.29 x10*.7.60 x 10" !
Rg, Rd N N
o 3 “ 7
Rg, Rd
6
6.1 o
SUPELCOC
Discovery ® C4(4.6 mm X250 mm 5 pm) N o
5 Rg, Rd

Fig.5 The scatter diagram of the peak area ratio of ginsenoside Rg, to Rd

* 1074 -
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A- Rb; Rd B - Rg; Rb; Rd ;G- Rg; Re ;D - Rg; Rb; ;

E- Rg; Rf JF - Rg; Re G- Rg; Rb, v H - Re  Rb,; 1= Re

Rf - Re Rc VK- Re  Rb, yL— Rb; Rf ‘M- Rb; Re TN -
Rb; Rb, ;0 - Rf  Re P Rf  Rb, Q- Re  Rb, TR - Rg; Rf

Fig. 6 The scatter diagram of the peak area or the content ratio

A —the peak area ratio of ginsenoside Rby to Rd; B —the peak area ratio of ginsenoside the sum of Rg; and Rb; to Rd; C —the content ratio of ginsenoside Rg; to Re; D —the
content ratio of ginsenoside Rg; to Rby; E — the content ratio of ginsenoside Rg; to Rf; F — the content ratio of ginsenoside Rg; to Re; G — the content ratio of ginsenoside Rg; to
Rb,; H — thecontent ratio of ginsenoside Re to Rby; I - the content ratio of ginsenoside Re to Rf; J — the content ratio of ginsenoside Re to Re; K — the content ratio of ginsen—
oside Re to Rb,; L — the content ratio of ginsenoside Rb; to Rf; M — the content ratio of ginsenoside Rb; to Re; N — the content ratio of ginsenoside Rb; to Rb,; O — the content

ratio of ginsenoside Rf to Re; P — the content ratio of ginsenoside Rf to Rb,; Q — the content ratio of ginsenoside Re to Rb,; R — the content ratio of ginsenoside Rg; to Rf
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