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LI Meng-yao®,

ABSTRACT: AIM To establish an HPLC method for the simultaneous content determination of malonyl ginsen-
osides and neutral ginsenosides in Panax quinquefolium 1... METHODS The analysis of 80% methanol extract of
P. quinquefolium was performed on a 25 °C thermostatic COSMOSIL 5C ;-MS-1I (250 mmx4. 6 mm, 5 pm) , with
the mobile phase of acetonitrile-phosphate buffer flowing at 1. 0 mLI./min in a gradient elution manner, and the de-
tection wavelength was set at 203 nm. RESULTS Malonyl ginsenosides and neutral ginsenosides showed good lin-
ear relationships within the range of 0. 010—0. 640 mg/mL (r>0.999 1), whose average recoveries were 96. 2% —
104. 6% , with the RSDs of 0. 74% -2. 58% . CONCLUSION
for the quality control of P. quinquefolium.

This simple and reproducible method can be used
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1 #e
1.1 BE5%HY  LC-20AT A& %0 AH 354
fi B SPD-20A/20AV £AMEMIEE . LC-20AT —JTHi
W . LC solution 435 T AE ¥, COSMOSIL 5C-
MS-TT (250 mmx4.6 mm, 5 wum) ( HARBHEA
Al); e ZE KAy (LITRAER) ) AS
2 1¥-Rb,. -Rb,. -Rb,, -Rc, -Rd. -Re. -Rg, ¥
W+ E B A RE B, N B A S B iF
-Rb,. -Rb,. -Re. -Rd FIAZEFF Ro # H LK%
B, 2R 99% ., LhE. Wkt (EE
Fisher 2~ A ) 5 Fo A il 570 4 2 20 #r 26 (b 504k
1)),
1.2 % HPES (S1~S4), FES RN
(S5) RHWETFE, SR K2 T 25h 22 Bk
B8 #4255 BN EHE Y1 V8 S Panax quingue
Sfolium L., HIRNFRAIZE 4 4FA: S5 55455 (S6 ~
S13), BMRFRIE 1,

¥ 4 FEAEEVE RS AR SR I
FORAS 4385y, BRErRBRR YD, VIREEH ., £
R Je o3 B A S K . KRBTl 5 90 B2 3, VI s
#H
2 AE
2.1 stB&mEkH & RIS B -RD,
-Rb,. -Rb,. -Re. -Rd, -Re. -Rg,. Ro FI7A [t
NS RF-Rb, . -Rb,. -Re., -Rd X RS ERE, &
TRl —HIE T, 80% I fif 2 45 25 mLit i,
il TR YN T meg/ mLE R, FEA), VRN
W, AGEREL0.2 mL BT 1 mL BN, 80% H
FEf B E 2%, RIS, T4 CrkERaF&H.
2.2 BHXRIERA S AHEIRIEETE S FM
SO AR Pk B BIRECER . RBER . =Kt
%1 g, MA 80% HEE 30 mL, 25 °C T #m $2 1
3K, YK 20 min, 40 °C T ¥ 45 42 WU &= T,
30% ZHEHEfIG €A E 10 mL 2T, EAE,
0.25 umBfLIERLE, B, 4 C FRIRMEE,
2.3 & ik & COSMOSIL 5C-MS-II {5 3%
(250 mmX4. 6 mm, 5 um); s 0. 05 mol/L #ifR
AR (A) - (B), BEEEBEME (0~20 min,

®1 HERER

Tab.1 Information of samples

£ FEH e A A RAFBR /4T
St HME T E &% 1
2 FRE TR &% 2
S3 HMREEET R e 3
s4 R T R Ere 4
S6 MBI R 20t 4
s7 HMRE TR FiR 4
S8 HREuET R AR 4
9 BT R AR 4
S10 HMEET R Pk 4
S11 T TR MR R 4
S12 HMEETF R FHRA G 4
S13 T FHLF Rz & 4

22%B; 20~25 min, 22% ~29%B; 25~45 min, 29%
B; 45~55 min, 29% ~35% B; 55~60 min, 35% ~
50% B; 60 ~ 70 min, 50% ~ 70% B); & Fl i &
I ml/min; FER 25 C; A% K 203 nm; #EAE &
20 pL; ZMHTEE] 70 min, AIEEILA 1,
2.4 AMXEZFER KEBER “2.17 W&
WOk i, MR 7 A BT, S ERRIRIR20 wL,
fE“2.37 TR HERE, DAS BTGB
AbR (Y), BEREE AR AR (X) #EATRIA,
ZERILER 2, RUIKE NS EAFAE0.01~0. 64 mg/mL
LR NP R RAT,
2.5 AFEARE REWBEC “2.17 TR X
VW20 wL, 7E “2.37 WAAF T ESUERE 6 K,
M3 4 N2 8 A i B RSD 4 5 A 1.46% |
1.59% . 1.98% . 2.07% . 0.89% . 1.34% . 1.63% .
1.08% . 1.44% . 1.25% . 2.62% . 1.43% , % HI{Y
kG R AT,
2.6 A MK K EWIRE] MW, TR
“2.3" WIAMNT O, 2, 4, 8, 10, 12 h #FHE,
FRR 20 pl, A58 NS 24706 B RSD 20 5 K
2.52% . 2.01% . 1.89% . 1.14% . 1.64% . 1.17% .
0.83% . 0.97% . 1.93% . 1.33% . 2.08% . 1.01%,
FAVEWRAE 12 h NEE Pk BT
2.7 FHEMXE EE MR, oC2.27 W
Ok AR, AT 6 0y, Ayl HER RS EL
20 pL, 7E “2.37 WM IR, WA BTk
JE & 43 B RSD 4 5k 0.97% . 2.45% . 0.99% .
1.45% . 0.79% . 2.17% . 1.08% . 1.76% . 0.67% .
1.63% . 1.94% . 0.96% , FMHiZ T kEE MR
2.8 mmAFwcEaXIE B4 AEARER, H—ELH
BIIART IR A, #% «2.27 TR 7k il 45
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Fig.1 HPLC chromatograms of various constituents
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x2 BRALMXR

Tab.2 Linear relationships of various constituents

WS I , ARIRLIY

(mg-mL™")
M-Rb, Y=5.84x10°X+2. 98x10* 0.999 5
M-Rb, Y=6. 14x10°X+3. 13x10* 0.999 2
M-Re Y=6.29x10°X+3. 20x10* 0.999 6
M-Rd Y=6.51x10°X+3. 31x10* 0.999 3
Re Y=7.73x10°X+3. 77x10* 0.999 1
Rg, Y=8. 17x10°X+3. 99x10* 0.999 5

0.01~0. 64
Ro Y=6.29x10°X+3. 94x10* 0.999 8
Rb, Y=6.51x10°X+3. 32x10* 0.999 2
Re Y=5.85x10°X+2. 98x10* 0.999 3
Rb, Y=5.93x10°X+3. 02x10* 0.999 8
Rb; Y=6.18x10°X+2. 81x10*  0.999 1
Rd Y=6.27x10°X+3.20x10* 0.999 5

x3 BRSMEFERKHRXBER (n=6)

Tab.3 Results of recovery tests for various constituents
(n=6)
o WRER AR, AR, WS/ SFHRIC RSD/
g mg mg mg /% %
MRb1 1. 001 1.389 1.396 2.793 100.60 1.72
MRb2 1. 002 0. 055 0. 050 0.105 101.30 2.06
MRe 1. 001 0. 094 0. 101 1.130 102.60 1.86
MRd 1.001 0.259 0.255 0.526 104.60 1.36
Re 1. 003 0.984 0. 996 1.969  98.90 1.52
Rgl 1. 001 0. 106 0. 109 0.217 102.10 2.64
Ro 1. 002 0. 409 0.413 0.819  99.30 2.05
Rbl 1. 002 0. 645 0. 655 1.323  103.50 1.16
Re 1. 001 0. 063 0. 067 0.128  97.50 0.74
Rb2 1. 002 0. 055 0. 058 0.114 101.80 1.93
Rb3 1.001 0.026 0. 023 0.048  99.80 2.58
Rd 1. 002 0.157 0. 163 0.313  96.20 2.24

1, 43515 MRb, . MRb,. MRc, MRd. Ro. Rg,.
Re. Rb,. Rb,. Rc. Rb,. Rd, HH MRb,. Rb,.
Re & A REER, 1 FEWRKESHHEAS BT H
ARBAR, FEEFEMEKBFEE M, N1 FEAF
444, MRb, & A EM 0.49% ] 1.39% , KT
2.851%; Rb, &AM 0.19% 5] 0.65% , KT
3.34 f%; Re A EM 0.51% 5] 0.98% , HK T
1.94 1%, TEARREAVTHESH 4 PN ZBEAS
BH AT AR, R 0.69% ., 1.15%
1.38% . 1.8% , NIHAHN 4 R A S BT R
1.9, 2.91, 1.82, 1.95 1,

3.2 BEARRFREALLFLSAEMNE K3
B, WHESHRTAS AR TS AR ReE, N
7.66% , HUCHZEM | SRR, EREAL W
TIREAS BT A RS SRR s, AR
MR Z, 220t K; MRb,, Rb,, Re & 47
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Fig.2 Changes of ginsenoside contents in samples with different growing years
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Fig. 3 Changes of ginsenoside contents in different parts
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Fig. 4 Changes of ginsenoside contents in different tissues
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