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Simultaneous determination of six active components in Panax ginseng by QAMS method
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Abstract: Objective This study aimed to simultancously determine six composition of Panax ginseng by quantitative analysis of
multi-components with a single-marker (QAMS) in different paris. Methods Phenomenex Luna Cis (250 mm x 4.6 mm, 5 um) was
used with mobile phase consisting of acetonitrile-0.1% phosphoric acid for gradient elution at a flow rate of 1.0 mL/min, The column
temperature was 25 °C and the detection wavelength was 203 nm. Ginsenoside Rbi was used as reference to establish its relative
correction factor of Rgi, Re, Rc, Rb2, Rd, The contents of six components were determined by both external standard method and
QAMS. and t test was used to evaluate the feasibility and applicability of QAMS. Results In a certain linear range, the relative
correction factor (RCF) was good, No significant differences were observed between the quantitative results of the two methods.
Conclusion It is feasible and suitable to evaluate the quality of Panax ginseng. It can provide a useful reference to quality control of
multi-indexed components in Chinese herbs and traditional Chinese preparations.
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1.1 48§

ZHEHE Agilent-1260 S8GRAH Y (AL EPUIT
. DAD faillds. fEZRmieE . EEHHORH,
HIRZAFD; OpenLAB i T{Eyk; BP-211D +Ji%r
Z—HFRV (FEZFIBFOERERAFD; BT
TEIRAKH R (T RENSRTTER RS ARAFD.
1.2 iK%

ANZ 21 Rgr (Rgy, #ib5 110703-201128, i
380100%). NS BT Re (Re, fit'5 110754-201324,
JRESHE 927%). NS 24 Rby (Rby, 5
110704-201424, JRE54193.7%) W4T H E & 52 5
E e, AZEH Re (Re, 1t 11021-14-0, Ji&
0 99.14%) NS Rbo(Rby, #1655 11021-13-9,
JREST$1 98.5%) NS B RA(Rd, #t5 52705-93-8,
JR 5 98.54% ) W T AR AR AL A AR A TR A
"l AZHIET D NEEe 2500 et A R A w],
59 1704093, 1705081, 1703067, A HHEEZY
KB R B B 2577 BRI AT AR 25 I B S e A AN S
Panax ginseng C. A. Mey.; . HEE. B AEIE
afi; KN EfEBaiK; HARH A4k
2 AEEER
2.1 BIEEH

Phenomenex Luna Cig#f (250 mmX4.6 mm, 5
um); R AA 203 nms AN 25 °C AR R
49 1.0 mL/min; #F£ & 10 uL; WshH 4G (A -0.1%
BifR/K (B) BEEWEL (0~30 min, 19%A; 30~40
min, 19%~24% A; 40~50 min, 24%~27% A; 50~
65 min, 27%~30%A; 65~90 min, 30%~34%A;
90~95 min, 34%~40% A); FEIEOIESIET, &K
3B E R AT, HPLC Bl LA 1.

A
4
375 6
J 412 ‘\ |
i _ U .
B | |

t/min
1-Rg; 2-Re 3-Rb; 4-Rc 5-Rb, 6-Rd
El1 REXRE A) MASMHKE (B) & HPLC EiZ
Fig. 1 HPLC spectrum of mixed reference substances (A)

and samples (B)

2.2 MERSRIBRHEIE

¥ FREL Rg) 6.33 mg+ Re 15.55 mg+ Rb;13.46
mg. Rc 14.02 mg. Rby 11.39 mg. Rd 12.01 mg %
SET 10 mL =, 0 EEE AR RE R 2
REAT, BIASXTIE S Aif 200, o0 RS B R L 356 T
PR 3. 24 1. 1. 1. 1 mL T 10 mL 8)f
H, IR R E Y, TS Rer 189.9 pg/mL.
Re 288.3 pg/mL. Rb; 126.1 pg/mL. Rc 139.0
pg/mL. Rby 112.2 pg/mL. Rd 118.3 pg/mL IR &
Xof Rl VAR
2.3 X AiARRY S &

AR AR G 4 57 40 1g, BRI
e =S b #eliR 3 h, FFE =S R
T, EFJEKE A 100 mL 4
H, REEMKEANIE T EE 50 mL, %%, RES
A, AL (I 250 W, % 50 kHz) 30 min,
W, FEVIEM, RHEIELIER 25 mL, &
AR ZET, FRIEM P EE R % ZE 10 mL
B, IHEMRBEEZIE, B, JEd, st
e, EIFE
24 FEFER
241 LMK RFEHE FEWI “2.27 BIFREG
Hp R SVA VR 54 104 124 154 174 20 pL 7N TRAH
g, i 217 BUN SR, DIE kg
WETRIAR, DO IR AR BB ARAR (XD, IR
ME NN RR (YD, ZhilbrdEdizk, 253 EH
B BEEA N RN EEXRR
o, SERWE 1.
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Table 1 Regression equations and linear ranges of six components

L% [l 475 2 r ANEVEH /ng
Rgi Y=223.02 X+14.609 0.999 0 0.949 5~3.798 0
Re Y=115.23 X+37.624 0.999 0 1.441 0~5.766 0
Rbi Y=233.49 X+2.191 4 0.999 6 0.630 6~2.5220
Re ¥Y=270.62 X—3.039 0.999 7 0.695 0~2.780 0
Rb2 Y=281.65 X—16.973 0.999 2 0.5609~2.244 0
Rd Y=259.09 X—16.26 0.999 2 0.5917~2.3670

242 FEEFEAL R WODOR A X AT 10
ul, 1d WIELEERE 6 Ik, 4% “2.17 TR A%
T, JE Rgi~ Res Rbi+ Re. Rby. Rd ISR, 15
i H A RSD {E 537108 1.35%+1.09%+0.70%-
0.92%- 0.86%- 1.02% (n=06); ELHFE3 d, &
RHEFE 6 %, kg, 454 H Ak %5 RSD
{H5 59N 1.37% 1.49%-. 0.77%-+ 1.02%-+ 0.93%-
1.33% (n=6), RUNANEHE R U
243 FoEtiA R, #%12.17
TUR g 2F, 29F 0. 2. 4. 8. 10, 12h it
¥E, W73 Rgi. Re. Rbi. Rc. Rby. Rd W[
RSD {7354 1.60%. 1.52%. 0.79%-. 0.53%-
1.07%-+ 1.09% (n=6), FFMIK % RE=ZE
FCE 12 h EARE.
244 HEEMWIKR WE—HKASEM G
51704093) 1 g, FEEME, FATRREL 6 17, 1%
“2.37 I F AR, B EARESAE I E, WS Rei
Re. Rbi. Rc. Rby. Rd B4 #/) RSD 18 4 5
N 1.73%. 1.09%. 0.69%. 0.85%-. 0.95%. 1.07%
(n=6), RWZITEHEGH R
2.4.5  JAEEICRRE EERE CMEPIAS
K 0.5g (FH4T% Rgi 2.312 mg. Re 2.193 mg.
Rb; 2.365 mg. Rc 1.599 mg. Rb; 2.019 mg. Rd 0.592
mg) 3£ 6 1, AAIMAXT R FER (Re 1.441 5
mg/mL. Rb; 1.261 2 mg/mL 1 Rb, 1.121 9 mg/mL
% 2mL, Rg; 0.633 mg/mL. Rc 1.389 9 mg/mL. Rd
0.118 3 mg/mL 735HIbn 4. 1. 5 mL), fFiMAEY
0.5 g PRSP SR S EMY, 1% “2.37 TUNAE
filg, “2.17 BURJTES AT, MEEmR, &R
W% K RSD 15, %5 Rgiv Re. Rbj. Re. Rbo.
Rd [FISCRSEIIE ST 5N 96.91%. 97.26%- 96.94%.
97.24%. 97.02%- 96.01%, RSD 1E 7354 1.47%-
0.76%- 1.95%. 1.74%. 1.01%. 2.08%.
2.5 HEXRIIEREFRYEL

KHZ FRLIE, BIRAZ it S S R A AR I

K (fys)» BOPIMEAE e B filS)e THEARIT .

Fs=filfi= (AXC) | (AsXCD)
As AN SYNETIFR, Cs NN SR EE ; A AN o VT AR,
Ci JIRF I o3 iR P

FERWREL “2.27 U NIRA X IR SR 5. 10
12, 15, 17+ 20 pL yEANEAH G, 0 S0
1, 43 HILL Rgiv Res Rbi Rc. Rba Rd NS
Y, THEIA S AR frs, BOFEMEE NS
1) fus, GEFREIN, DL Rbi AZ YIS, RSD #)/)
T 5%, MR IERTFEARE, FIEEL Rb,
ERZ IR
2.6 fis W RATEIFEN
2.6.1 ANFEIEPSIBAR TSRS fis HISN ASIGTE
Agilent 1260 = &0BAH LB AT, 8T 3 FiA
[l LR Y Phenomenex Luna Cis faiféfE (250
mmX4.6 mm, 5pum). Agilent ZORBAX SB-Cjs (i
(250 mmX4.6 mm, 5 pm). Kromasil Cs 4+
(250 mmX 4.6 mm, 5 pum) X fis RIS, 455 W3R 2.
AT TEAF ISR I fis (1 RSD ¥/NT 5%, R
AN TR A A fys TCR 22 5
2.6.2 A EIEFEFEXT fis IR STECSR A
Agilent 1260 =3 AH 3% 258, Phenomenex Luna
Cis BB HE (250 mm X 4.6 mm, 5 pm), K& WHE
AT VATR 5. 104 124 15, 17, 20 pL. HEA
[FEAE (204 25, 28. 30 C) Xt fis HUBLHA, 453
BoR, fis TREMER, RSD<3%, ZERIE 3.
2.6.3 AFVESIAHARFREST fis IR0 SLIRH %2
TARRERFARE (0.8 1.0. 1.3 mL/min) XF fis FI5
Mo, KE 2R AR IR 5+ 104 124 15, 17,
20 pL VEABAHEIESCh, ORIETR . &8 fis
) RSD ¥)<<3%, FKHAFRFGEXS & B fis T
BER, ZERILE 4,
2.7 FMNR S BIEIERERL

QAMS B 1E I8 i 3t —Z fa A e S H A AR
TR TR e AL, AT m AR R BRI (i)
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BORBEIN (822 (Atis) REAL, ASSEYSIEE HERAEA
AL TP BRI GG 5 SRR 1 o Aty BEAT
B N BRI Aty PEAMREZECR, RSD K
T 5%, FALLIIE, s I RSD /N, X il e fr L

ERTE, IR tys FEEEERE R RSB A TERf A
WrAsFll S A B . SR3RFT4S Rbr 5 R Res

Rc. Rby. Rd H #is 4 0430 0.463. 1.047. 1.096.
1209, nlfit2%, ZENLEK S, 6.

R2 FEGEHEX fis BIFM
Table 2 Effect of different chromatographic columns on fi;s value
g SRe/Rb: JReRb, SRe/Rby fRO/Rb: fRaRb,
Phenomenex Luna Cis 0.983 0.541 1.143 1.139 1.065
Agilent ZORBAX SB-Cis 0.897 0.493 1.128 1.069 0.972
Kromasil Cis 0.917 0.518 1.138 1.079 1.049
FIME 0.932 0.517 1.136 1.096 1.029
RSD/% 4.830 4.640 0.670 3.460 4.830
R3 FREIERX fis BIFIE
Table 3 Effect of different columns temperatures on fi;s value
R/ C fRe/Rby JRe/Rb: fRe/Rb: fRbs/Rby fRdRb,
20 0.974 0.557 1.200 1.131 1.074
25 0.983 0.541 1.143 1.139 1.065
28 0.976 0.544 1.195 1.122 1.059
30 0.968 0.553 1.187 1.124 1.043
FEME 0.975 0.549 1.181 1.129 1.060
RSD/% 0.630 1.370 2.210 0.680 1.230
x4 FREIREBAFURER fis BN
Table 4 Effect of different flow rates on fi;s value
PRAR LR/ (mL-min ") Srg/Rb: SrerRb, SreRb: SRR SRR,
0.8 0.964 0.541 1.140 1.132 1.112
1.0 0.983 0.541 1.143 1.139 1.065
1.3 0.981 0.519 1.151 1.167 1.085
FEME 0.976 0.534 1.145 1.146 1.087
RSD/% 1.070 2.380 0.500 1.620 2.170
x5 FTREIBIEBH s bR
Table 5 Relative retention values measured in different chromatographic columns
Ry fRg/Rb, [Re/Rb: {Re/Rb, [Rb2Rb. RA/RD:
Phenomenex Luna Cis 0.432+0.003 0.463£0.005 1.047£0.000 1.097£0.001 1.210£0.002
Agilent ZORBAX SB-Cis 0.415+0.003 0.453£0.004 1.046+0.001 1.095£0.001 1.201£0.001
Kromasil Cis 0.442+0.007 0.472£0.008 1.047£0.001 1.096 £0.002 1.209+0.005
RSD/% 3.180 2.050 0.060 0.090 0.410
R 6 FEBIBH A LLB
Table 6 Difference values of retention time measured in different chromatographic columns
B Atrg/Rb: AtRe/Rb: AtRe/Rb: AtRb/Rb: AtrRd/Rb:
Phenomenex Luna Cis -36.104 £0.240 -34.145+0.325 3.002£0.026 6.1410.046 13.348+0.077
Agilent ZORBAX SB-Cis -38.141+0.233 -36.941+£0.250 2.731£0.042 5.718+0.082 12.073£0.090
Kromasil Cis -35.169£0.640 -33.328+0.657 2.957+0.058 6.073£0.100 13.196+0.218
RSD/% —4.170 —5.440 5.010 3.790 5.410
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2.8 QAMS S55MRERTNELSL R LR

B3 MASHIIAR 1 g, % “2.37 WM
HlTTIE, “2.17 BN FESHT, KA QAMS H4Mx
P EE R S8, QAMS ERITHE AR T .

wi=(ws X Ai)/(firs X As)

A B IRINETTR, wo ISR A NI VE TR,

wi RIS s fos 9B IRM 5 R B A RO TE DR T

¥ QAMS THEAE 5 AR SEIE AT RCAT ¢
oG thas, WR 7. P RE X T EES S
R TN QAMS HEAE 5 A MRk S g
TREZER, QAMS iE1 UG SMrikidt4r 2 1
o3 E VAN

R7T IMRES QAMS MEASH 6 MR NE R LK

Table 7 Comparison on contents of six components by external standard methods and QAMS

. Rb1/% Rg1/% Re/% Rc/% Rb2/% Rd/%

s UML) SMRiE QAMS  AMmiE QAMS  AMmiE QAMS  AMmiE QAMS  SMEIE QAMS
1704093 4730  4.623  4.496 4385 4568  3.198  3.168  4.038  4.021 1.185 1.157
1705081  4.764 4650  4.490 4377 4544 3181 3161  4.028 4020  1.182 1.162
1703067 4709  4.647 4512 4389 4572 3217 3178  4.039 4022  1.173 1.151
P1H 0.005 0.052 0.033 0.043 0.010

3 itie LA Rby A28, IR 6 6 Ho A RS R AT i

3.1 BILFRMERNEE

ARSI RIS NS AR 6 AR I s AL
WA GG FE, 2 FERET LK. 285-0.1%
BRI I B A, S5 SRR I, 2 -7K i3
AHET, FELRIERS, 3 B RCRANT , XA BT 5
CIE-0N %R K N TSRS, R B BB, 5
PR H A UG IR, NS BT ARSI T 54
KW, LG -7K NI B A B S 28 e 3 0 3l K
TN SRR, AT AT R B AR S 2R e 3 o MO LA
LE-0.1 % BR/K BN AH o
3.2 SRYIRNEE

DL Rby NSRS, & B IR R I R 1)
RSD ¥J/NTF 5%, Bk, i AERR . ASFEE
TR R E R Crg i 3E AT PR 38AIE , RSD
NT 5%, U B E L

M 1 HET LA, Rby EETEXFR, 203 80R
AR U, H R RS . Rby MBS 15
PEFiRRE . WCAHCAZ Y, tHE A 5 AN
BAPL QAMS Pk, . P M.
33 A3 QAMS REFEM

(FREZGH) 2015 FERRIE, ASFEFN LA
Rgi Re. Rby fEAFEIEHIER, HA RN E
i, R Fl Re B EAFT 0.3%, Rby AF0
T 0.2%. ASZIK QAMS v4iz T NS 254 Kk
R, EFEHA 6 MEBERISMENFERNS,

KL, AMPRIZEINE WERI S 5, S8 TSI fis SSEL0S
Foptd sy 15 g, SR50 BT A5 M e 24 0
PREE. ¢ REIREsE R 2 Fhorvk LR EME R,

QAMS AT E 22 1 IR sl 5 v, I o ek

Pl i) el &5 e SR RO E B R, FH—A

Xof et B AT S EIL 22 B a3 () B s, AR BRI i o

X R HE USRS . i S KSR ), 3R] Bl

A, FERERL A TH Az ) N S 25 M I VA -

S 30k
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