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Abstract

High-performance liquid chromatography (HPLC) is a common analytical
tool that has been used to analyze the index components of Chinese herb
medicine. In recent years, high-performance liquid chromatography-mass
spectrometry (LC-MS) gradually plays an important role. In this study, we used
HPLC to detect 12 ginsenosides in Ginseng Radix, and used LC-MS to identify
the 12 compounds.

This study includes three parts. The first part concerns the development of
HPLC method for determining the chemical constituents in Ginseng Radix, and
using LC-MS to identify them. In Ginseng Radix, components such as
ginsenosides Rb;, Rb,, Rc, Rd, Re, Rf, Rg;, Rg,, Ro and malonylginsenosides
mRb;, mRb, and mRc could be separated successfully in 60 mins. They were
detected at 200nm by using a Cosmosil 5C18 column with a linear gradient
elution of 20mM KH,PO,-CH;CN in the HPLC method, and with a linear
gradient elution of 20mM CH;COONH,-CH;CN in the LC-MS method.

In the second part, we used this method mentioned above to evaluate the
different results from various processes, which include brewing snippets in hot
water, brewing powders in hot water, cooking snippets with boiling water, and
brewing snippets in rice wine. Our results are listed as follows, First, the tea
using Ginseng Radix snippets brewing for about 30 mins in hot water has the
best result. Second, using Ginseng Radix snippets cooking for about 15-20
mins with boiling water has the best result. Third, using Ginseng Radix
powders brewing in hot water has no apparent difference. Finally, using
Ginseng Radix snippets brewing in the rice wine can get most ginsenosides.

The third part is using the statistic software SPSS to proceed the
Discriminate Analysis ( DA ) . The results of the statistic analysis can help us to
identify the origin of the herb medicines.
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—_

fﬁf‘&%’& ( Ammonium acetate ) f&F! ACROS (New Jersey, USA) » £y sk 388k o
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(F3FIHY © Shimadzu SPD-M6A photodiode array detector at 280 nm
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2. PP B (HPLC-MS)
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TPREZE E5% © Shimadzu LC-MS Solution
[ ?Eif[ [€l7~ * Shimadzu FCV-10ALvp
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’ﬁ%% : Shimadzu LC-MS 2010A
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’?ﬁf{ WEs# © Elma Transsonic Sigital
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fi[f ¥ © Guard-Pak 1 -Bondapak C18 (Millipore, Milford, MA, USA)
}f‘éﬁﬁf : Cosmosil 5C18, 5 1z m, 25cmx4.6mm ( Nacalai tesque, Kyoto, Japan )
WEstt c (A) 20mM KH:PO: /CH:CN = 80/20 (v/v)
(B) CH:CN /H.0 =80/20 (v/v)
(IR = 200nm
73 T’?E?*] [+ 60 75 &4
) f;FE?*] [ 15 5568

Ho 1 TR R

Flow rate
Time(min) (mL/min) A% B% Curve
0 1 95 5 linear
15 1 95 5 linear
20 1 &5 15 linear
30 1 75 25 linear
35 1 70 30 linear
45 1 65 35 linear
50 1 0 100 linear
60 1 0 100 linear
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2. HEFER (LC-MS)

PRGN RIS RIS 0 7] LC-MS S T
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LC-MS s 5#rigid= =% HPLC 73 % ﬁ'[ﬁJ ’ I’Eﬁ%‘“ﬁ;héﬂfrﬁ' A 1 20mM
KHPO: &% 20mM CH:COONH: > MS Iﬁﬂ R YE /L

Yol 2 1S5S gl 5% 0.2mL/min 3% ’E’TFF B > 0.6mL/min E%/5fk
Ton Source : ESI (Electron Spray Ionization )
Probe Temperature : 400°C

CDL Temperature : 250°C

Block Temperature : 200C

Nebulizer Gas Flow - 2.5mL

Drying Gas Flow - 0.02MPa

Acquisition Mode - scan

Detector Gain - 1.4kV

Probe High Voltage : 4.5kV

Interval - 1sec
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0.0¢6
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1 Rbi (535781 1109)

[A-H,O+H]"
1 (+) 3601|4254
1.0¢4 [B(or C)+NH4]

i +

) 217.he | 34 JEH] [M+K]*
0,033 1471 D[t M 65003 5873 esan 7845 spmaoss tapez L1478
100 200 300 400 500 600 700 800 900 1000 1100 m/z

Int. 1 583.4
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Rgi(7) Re(5) Ro(®)  mRbi(10) mRe(12)  Rf(6) mRb(1l) Rg2(8) Rbi(1) Re(3) Rb:(2) Rd(4)

10mm  0.13410  0.13011  0.07511  0.11780  0.07136  0.11174  0.11738  0.06114  0.11201  0.14388  0.10322  0.08442
20min ~ 0.15148  0.21133  0.07345 0.20112  0.16433 020459  0.18652  0.07300  0.14647  0.17563  0.15693  0.11979
30min ~ 0.18583  0.31948  0.09161  0.28682  0.19530  0.32056  0.33312  0.15278  0.25206  0.30524  0.24808  0.19921
40min  0.24204  0.33212  0.14731  0.32483  0.22587  0.31868  0.32690  0.18325 031353  0.32335  0.25805  0.17799
50min 025297  0.35437  0.12774  0.36069  0.23937 036111  0.33324  0.20074  0.29358  0.33652  0.25769  0.20656

A3 RS

Rgi(7) Re(5) Ro(9)  mRbi(10) mRe(12)  Rf(6) mRb(1l)  Rga8) Rbu(1) Re(3) Rb:(2) Rd(4)

Smin 0.15395  0.22220  0.13259  0.18202  0.23389  0.14730  0.15565  0.22490  0.16180  0.18417  0.14385  0.08703
10min ~ 0.23123 036601  0.19500  0.25666  0.28930  0.19835  0.23103  0.29334  0.25356  0.34343  0.26048  0.21286
I5Smin ~ 0.31218 043973 0.23849  0.31728  0.41959  0.28330  0.27266  0.35490  0.33352  0.43783  0.37755  0.25258
20min ~ 0.35149 045189 030675  0.26647 039999  0.26865  0.24031  0.30905  0.35725  0.40174  0.38467  0.27529
25min~ 0.32230  0.39276  0.23690  0.21993  0.28255  0.24732  0.23934  0.26212  0.37866  0.41799  0.40124  0.24482

26



e 4 BRIV R

Rgi(7) Re(5) Ro(9) mRbi(10) mRe(12)  Rf(6) mRba(1l) RaaB) Rbi(1) Rc(3) Rba(2) Rd(4)
10mm 017787 022114  0.15810  0.20260  0.34415 031371 023782 0.24736  0.26488  0.28355  0.20055  0.18207
20min ~ 0.16526  0.22321  0.17736 024271 039681 033721  0.30729 028295 037083  0.44533  0.33236  0.29306
30min  0.18681 024234  0.23610  0.27243  0.52737  0.37690 034412 0.31061  0.38624  0.47788  0.34418  0.31344
40mm 019223 029602  0.27799  0.34943  0.56524  0.41307  0.43804  0.35200  0.39560  0.51478  0.35793  0.32325
50min  0.23306  0.40523  0.36787  0.51166  0.57854  0.32793  0.41235  0.35264  0.41645  0.48279  0.37665  0.34446

He 5 IRTLR ik
Rgi(7) Re(5) Ro(9) mRbi(10) mRc(12)  Rf(6) mRb(11) Rga(8) Rbi(1) Rc(3) Rba(2) Rd(4)
lday 0.34204  0.42984  0.22678  0.51600  0.37726  0.60624  0.57546  0.27065  0.41959  0.50956  0.43119  0.33411
Tday 0.36435 054510  0.41393  0.95468  0.73382  1.05458  0.93819  0.72471  0.87311  1.10314  0.97875  0.81986
l4day 050129  0.67922  0.55058  1.04130  1.24295  1.17200  1.17415 0.80318  1.11703  1.24333  1.04051  0.79850
21day  0.62736  0.76828  0.63875  1.29897  1.33860  1.29346  1.22517 097551 1.21380  1.39403  1.12479  0.92745
28day  0.66701  0.78122  0.71190  1.55028  1.58479  1.41597  1.32007  1.08220  1.34836  1.60790  1.19362  0.95976
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T B R EE Y o E R EW‘uL * 3% (Enter independent together) wFHE
EF (Use stepwise method ) ° §F;¢_ 1 £ IEBF' |5 E RS 1 B )55 A [ R B R
- R i EE R R e W' I35 S R 1 T KRS B
JIFT o

R VY ik ’aitﬁ RIS Wilk' s lambda 3 [F“t"* [ AR PR A e TR

WEK s Jambeda G0 [ T 1A (SS.m) AT T 431 (88 ks wTRS
_ SS.imin
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A [;Ej | ﬁl Jﬂ%@g‘, ]A%‘JEI Ao T R [i& = “:'[ J;FEII[} [iFIJ , E[H/’[@ﬁ:[%}“\ j\ F T JP d’—;étrm
[P (SEEBA RIS 1ot o AT EOREE JF' VB ¢ w@ajm
kR - O ERVRSE iﬂﬂgfﬁgpu&@ﬁ AN %%13\ METVEE iﬁ J A flipAggle E[
S OB A N SR L B ’Wﬂﬂ R
I A7 SRR 2 e R i -

g r 'iff 73 pl%?F“]J“ * SPSS:. VE&IH[JJNF’T’&?%E_‘ VBRI T e B T3 S
Fﬁ)?ﬁfr}'@ 77 g ﬁﬁ?%\l ﬁ‘n Z/Dj\ :

Ex a1l PA e~y ia e

( 1|E I l* 27[\ j’f 3 C [ﬁfl\ }’5 ﬂ\—réb%g SE[ \"‘7% 6%% ”Kji'-‘ 7_A )
Classification Function Coefficients
V2
1 2 3 4 5 6 7
Rbl -1.744 3.507 1.627 -0.363 6.225 -11.725 30.331
Rb2 11.648 12.234 8.350 61.725 -1.878 8.092 -32.013
Rd 1.696 -5.537 -1.977 16.625 -9.977 19.519 -36.124
Regl 745 2.162 1.108 -1.419 3.436 -5.678 22.389
mRbl -1.934 -3.343 -1.726 -.666 1.618 22.757 -39.935
mRb2 14.709 10.611 3.232 24.932 -4.140 -43.968 113.985
mRc 19.968 -19.517 -9.019 63.531 -19.844 72.864 -143.475
(Constant) -6.388 -7.739 -4.560 -75.439 -18.963 -42.502 -222.537

Fisher's linear discriminant functions

F 6 5L P D 5 REFREE > A DB E’o FE T BRI Er’ﬂ%@r%‘m U FAEREA
[i* PO 50 RO e - EI [1F L 2 Lfﬁig; /SIPTRG N ST IRRE ;PET i ek
J\Fu > H[J5kA [l*ﬁﬁ;fﬁ{ gjﬂj"‘j"ﬁﬁlp Jt—;&} ﬁ[ﬂ[ F = ';,H*iff ﬁl o
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Classification Results 2

|

Predicted Group Membership

V2 1 2 3 4 5 6 7 Total
Orignal  Count 1 10 0 0 0 0 0 0 10
2 0 5 0 0 0 0 0 5
3 0 0 3 0 0 0 0 3
4 0 0 0 4 0 0 0 4
5 0 0 0 0 4 0 0 4
6 0 0 0 0 0 6 0 6
7 0 0 0 0 0 0 5 5
% 1 100.0 0 .0 .0 .0 .0 .0 100.0
2 0 100.0 .0 .0 .0 .0 .0 100.0
3 0 0 100.0 .0 .0 .0 .0 100.0
4 0 0 .0 100.0 .0 .0 .0 100.0
5 0 0 .0 .0 100.0 .0 .0 100.0
6 0 0 .0 .0 .0 100.0 .0 100.0
7 .0 .0 .0 .0 .0 .0 100.0 100.0

a. 100.0% of original grouped cases correctly classified.

EI[%L?) H £ Ul{lﬁi@,[%&ﬂ[w ”JJifF

5\111r" F 100%  =HzRLG
PRI R L E T R R

Bt VBRI TS PO 6 T BB S B

ESR S U175 g T

Canonical Discriminant Function Coefficients

Function
1 2 3 4 5 6
Rbl 1.573 -241 -452 784 249 -.070
Rb2 -2.167 4.404 409 3.271 501 -.038
Rd -2.046 458 1.704 -1.381 -2.151 =147
Rgl 1.024 128 .236 -.069 170 .049
mRbl -2.048 -1.446 831 .999 -.956 1.624
mRb2 5.093 4776 750 -4.846 2.472 4.834
mRc -8.087 1.428 4727 -5.170 4274 -3.983
(Constant) -1.748 -1.638 -2.925 -1.110 -.861 -.220

Unstandardized coefficients

29 - G B

Eigenvalues
Canonical
Function | Eigenvalue | % of Variance | Cumulative % Correlation
1 78.230% 78.8 78.8 .994
2 14.873 15.0 93.8 968
3 43402 4.4 08.2 902
4 1.356% 1.4 99.6 759
5 4042 4 100.0 536
6 0148 .0 100.0 119

a. First 6 canonical discriminant functions were used in the analysis.
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(1) 20-S-Protopanaxadiol(Ri=R.=H)
Rb: ~ Rb: ~ Rec * Rd

Pﬁiﬁlb F[?Jri¢f”ﬁ& VIEEFT > R ’H'EIF B8 41 20-S-Protopanaxadiol
F8 > JI[A+H] (425) ~ [A-H.O+H] (45 Yo plE ka Dk GRS E[ -ORu ﬁ& -OR: > ﬁ'J E
[ROH+NH.] " %+ -

(2) 20-5-Protopanaxatriol(Ri=R.=H)
Re ~ Rf ~ Rg1 ~ Re»

R,0

OH

HO

OR,
IFRE ™ AP 4 a0 Wﬁ 'F U= fl8r5 1 20-S-Protopanaxatriol
YtFE' AA+H] (441) > 7v A H:0+H]' I23) [A-2HLO+H]™ (405) - pIE Sﬁl JEH

FI-ORif5-OR. » fhj £|[ROH+NH.]" V& -
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(3) Oleanolic acid
Ro

R U Ut @'rr,ﬂqgv[lpw Fol BT e FIE[A+H] (439) -

(4) Malonylginsenoside
mRb: » mRb: » mRc

O—C—O—CH2
CH,
0o—C OH

| oH
OH

PR AP R IR [ %Fq%mm BV FUIA+H] (425)
[A-HO+H] {407) K [B+NH:]" (428) - {"Ejﬁflﬁ%%"?”_ﬁl -OR ﬁ' E| [ROH+H] .V %r
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