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Determination of ginsenoside Re, pseudo-ginsenoside F;;, ginsenoside Rb;, and
ginsenoside Rd from flower buds of Panax quinquefolium

LIU Peng, WANG Shi-wei, XIA Guang-ping
Tianjin Key Laboratory of Molecular Design and Drug Discovery, Tianjin Institute of Pharmaceutical Research Co., Ltd, Tianjin
300193, China

Abstract: Objective To establish the determination method of four ginsenosides from flower buds of Panax quinquefolium by Waters
Acquity UPLC H-Class with Xevo TQD. Methods The chromatographic separation was performed on a Waters Acquity UPLC BEH
Cigcolumn (50 mm x 2.1mm, 1.7 pm). The mobile phase was a mixture of acetonitrile and water containing 0.05% ammonium
hydroxide with gradient elution; The flow rate was 0.45 mL/min, and the column temperature was 35 °C; Multiple reaction monitoring
(MRM) acquisition under negative ion scan mode by ESI was also performed. Results The method was established with good
precision, stability, repeatability, and accuracy. Ginsenoside Re, pseudo-ginsenoside F;, ginsenoside Rb;, and ginsenoside Rd showed
a good linearity in the range of corresponding concentrations. Conclusion The UPLC-MS/MS method is rapid, simple, accurate,
reliable, which can be used for the analysis of ginsenosides from flower buds of P, quinquefolium.
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ANZEH Re (b5 110754-201123), PASE
H F, (IS5 110841-200404). ASHEAF Rby (HIL5
111686-201002) FI A Z B H RA(Hit5 111818-201302)
Xof R 300 R 2 A e T AR, R A
KT 98%; A EEE-6-0-B-D-Fi & FiT (CMG, it
520070816 % {8 it R Z5 0 FE i A B =1 24547)
BT LR OER AR L R R AL, 22 NMR kg s
HPLC-ELSD Jll5E Jfi 55050 >99.5%; FaiES 168 405
T E EME 2D AR E A TR A (S 110901).
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Panax quinque folium L. THIE7E; LN (a4l
Fisher Scientific AF]); /K (ACS 2, JbEH RE

BHEABRARD; #aik (aHD.
2 FESHR
2.1 BEEHG

% HF A Acquity UPLC BEH C g (50 mm X 2.1
mm, 1.7 pm); FMBENFHA 0.05%% K (A) -Z0iF (B);
BEEEVEME: 0~4.00 min, 10%~90% B; 4.00~5.00
min, 90% B; 5.00~5.01 min, 90%~10% B; 5.01~
6.00 min, 10% B; AFUAE 0.45 mL/min; g
35 'C; HBKFEREENE 15 C FEFHEREARR 5 uL
22 FRIEEMG

L 25 85 IR A B A (BST ) BN Lk
25KV BIAFISRIREE 450 C; BIEHS A 800 Lih;
HEFLSIRER 50 L/h, AEHESONES; 2 RO
(MRMD. 5 P H BAR IR)IETE SN S HOLEK 1.
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Table 1 Multiple reaction monitoring conditions for five saponins

& [M—H] JBIE N (MRM) HEfLHIE/V fill 1 RE /e V
ANZ B Re 945.58 945.58>637.44 90 52
WMASEH F 799.46 799.46>653.45 80 46
ANZ 21T Rbs 1 077.56 1 077.56>945.62 96 50
ANZ B Rd 945.58 945.58>621.44 98 44
CMG (A#5) 651.39 651.39>489.38 80 48

2.3 BRHIECH

2.3.1 AR CAEECH] RS FREL CMG % HE
W, IPEARIER, B4, Bk 1 mg/mL 1
it BUEEM &, FHFERBER, B
100 pg/mL A br TAER -

232 FrAEMIZE TAERMIICH] HEKRBRAS R
# Re. MAZEH Fi» ASEH Rby. ASREFH
Rd XTHE G, N EEEMRIEES, 5, B 1
mg/mL VR G0 B Sl i AT 20 o DU B A A R
F R EER MR 2%, BCHIAK 1004 50, 25, 12.5.
6.25. 3.125 F1 1.562 5 pg/mL FIE A X HE S A

3 SR 2 B A% o R PR VR A S R R VAR 100 pLs

MNP AR TAEW 100 uL, 1 20% 2. 5 F6Be 5F &
2%, WO R S EE A 106 54 2.5, 1.25,

0.625.0.312 5.0.156 25 pg/mL FIFRHE I £E TAEW .
233 FERIAWRMECH] HRIEESEEE,

BOZKEIZE 2 K, 28 1 K 10 527K, R 60 min;
2 8 fiF &K, B 40 min. &I 2 KA
W, 1LE, JEGE D101 B FLR R AR, K
Vel 2 REAEAARRN, 70% COREGEE 2 AR, ficsE
0% CREGE A, 75T, RSB RS

WEEN 250 pg/mL VA . B RER 100 pL,
TN AR TAEW 100 pl, 1 20% 2.0 # B 1ok =
WREN 25 pg/mL WA, T 12 000 r/min B0 5
min, B EVEWR, &H.

24 FEFER

240 ZMERRFLE WHL “2.3.27 TibrEfZ T
VRIS 5 WL ARUCHERE, LA Xof I 0 2 R P S A Al
br (XD, WEHIAR LA R (V) ilbRiE £k,
R RE, R NE 2.

242 EEERE  BURAXIRSIATR, S8Rt
6 W, IHHASEE Re. ASEH F 1w ASHE
# Rb; MIAZ 2 Rd &IN5 P bRIG AR LLAE )
RSD (n=6) fH, ZERLZ/NT 1.95%, KUK
HERIT

243 fEtie BUES IS 110901) V5T
AT 04 1. 24 4. 8hilbFES T, THEAS BT Re.
WAS BT Fiiv AZ BT Rbs MIAS 21 Rd 1§
TR bR T AR U A 19 RSDAE, 45 R 159/ F 2.58%,
Wi B 5B B 237 8 h NERE

244 HEMWRE BUES GE5 110901 6 e
FERAT, 3R, TR AS R Re. UAS BT F).
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Table 2 Results of linearity of four ginsenosides
Em LR R TR r LT/ (ug-mL ™)
NS BEH Re Y=2.992 89 X+0.533 767 0.995 492 0.316~10.12
WA EH Fyy Y=4.356 54 X-+0.092 163 3 0.998 958 0.159~ 2.54
ANZ 21 Rbs Y=0.979 946 X-+0.061 324 0.992 988 0.159~ 5.09
NS BH Rd Y=2.635 19 X+0.277 958 0.990 254 0.159~ 5.09

ANZ B Rby MIAS 21 Rd #EI1 RSD (n=6)
{8, 455RY/NT 1.92%, BLHINE ik E G RIT.
2.4.5 AR EIWCEREES RS AREL I E I RE S
(5 110901 6 3, 73 HIMANSEH Re. A
Z B Fijv A 21 Rb; MAS B Rd X HE &
&, TEFE RV A A ERAE, A IR S
W, HEREINE I E R, NSRBT Re. UAS

B F i~ AS B Rby fIAS BT Rd BIECER 7>
N 95.56%- 95.08%. 96.11%. 95.23%, RSD 4}
BN 1.87% 1.93%. 1.82%-. 1.95%.
2.5 HEmMME

AR VAT, BEFE S ul, T gs R ILE 3,
FEREE TR (TIC) EE&R MRM R
e B L 1

*3 BEFBUBTHEEERINESENEER (X £s5,n=3)
Table 3 Contents of four ginsenosides from flower buds of P. quinquefolium (X xs, n =3)

Dﬁi%ﬁ(/(mg-gfl)

P ttS - —— —— -

ANZEH Re MASEH F) AN 2F Rbs ANZRBH Rd
110901 32.234+0.71 17.27£0.35 71.73£0.93 21.40£0.66
180314 27.98+0.59 45.574+0.91 45.3940.76 10.03£0.84
180319 30.16+0.63 47.67£0.57 45.41£0.69 8.92+0.98

3.23
a
b 1.94
c 257
d 2.81
2.68 k‘k
¢ 3.01
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1 257 281 3
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Fig. 1 MRM and TIC chromatograms of components from flower buds of P quinquefolium
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W, R TE RS R R E M AN S B Fyy
To UV Wi, BRI H R UV KT 28 A BE T 2 20 b
B, 52, FUSANASE A YU, R, RE
[EEs T, FER D, AT B
Kk UPLC-MS/MS {EATESEE R Bk
JR A3 ARSI 79
3.2 HBERNAANERE

£ NS B W /Ml g o, APCI P50
ESI P 2 B WLAOES T8 SCivioE!™, A%
HRAEEZFEAS ZERAENS = A 2
ESI-MS IES PR T, ZFRNER [M+H]
A [M+Na]" W&, BT TR b i B2 11
WRE, fE—E R R T RS . A0t
FAR, EESFRMEAT, FERHR M+
Na]” Ig, HESWMPMAREE, [M+H] BES5E
55, JoVE TR S AR . B B s AR AR 50U
RETERR [M—H] W HESmpREE, KHIkiksEn

AN PSR T ) R R 34T 7T
33 PRRLEH., EEFALANFAEFSER

NZ. WHESENE A ST a0, HALS L
SIEAARAL, T GG ORI . B @A I T
HSUMHP A A WNS BT Fy i,
AT LA NS PGS R 2 AT PO ) it 5
HEIMESRKI, FEHESIEER NS B Res YA
Z B Fiv AZE2H R MIAS B Rd X 4 2
TSR T CHEZ ) 2015 FEREE 1787
SUMP TS 3 NS B HE. FIAT L EXT
PUEESIEE T A EIT AR, BHAEANSE
TR I EEREZ —,

SE

(1] ERtafeE, xleF, 2 R, 5 EES LR
VMM RS [J]. R WIRTTE 57T K, 2012,
24(10): 1393-1397.

[2] HEZH [S]. —#E. 2015.

31 £ &, ®LHE, BEEE. 9SS UPLC-UV-ELSD 4
SUEERE AT [7]. R ELZ, 2016, 47(1): 143-148.

[4] Ma X Q, Xiao H B, Liang H M. Identification of
ginsenosides in Panax quinquefolium by LC-MS [J].
Chromatographia, 2006, 64(1/2): 31-36.

(51 FR4kSF, BHORML, Fr3f 3, 55, VUM (0 - ot 55 i i
BRHHEAR T NS B (7], B0k, 2003, 24(4):

477-481.

(6] # #k 2 5, BREZE, % LC-ESI-MS"IE%E Ol
BRSBTS [J]. PEZY, 2010, 41(12):
1942-1947.



