%35 % 5 4 B i T Vol.35 No. 4
20147 A Journal of Chinese Mass Spectrometry Society Jul. 2014

RRLC-Q-TOF MS/MS N EMSHM X NS hHNEFTFER S

o OFLTHRM/BEEE. K A4 FARE B B

(KEFEHRZ, EREASBETRE, HHK KE  13011D

FEE R A S 4 B R A 5 S DU AR P TR AT B ] T 3% (RRLC-Q-TOF MS/MSY B, WAl S MK 7
ZHPASBEFRRSHTLENT. BT ASEETF RAM Re R fl Re, B F4 FHAE BB RPN
e, U mRd BB BUE N B ERREREAMEH LS FRELETASTHN I MASE
MR TAMSMRISZHASBENHMNESEEEZR. A FRXOISPRNIABAEASBE . WA
ZB#H Rg: Rk JF..Rg: %, BT BEMTRASHERPHBEHMLNB TR EHER L RGN AR
KNS XA FAEMS Y RERM, TR RIS ERKR &3 AR E A RIES.

RBHAEWMS; KIS ASEHE ;& 558 B POE BOH A 3% - E R FF- 847 3 | BT (RRLC-Q-TOF MS/MS)
PB4 %5:0 657.63 TR ED A XEHE.1004-2997(2014)04-0311-06

doi: 10. 7538/zpxb. youxian. 2014, 0037

Study on Ginsenosides in White Ginseng and Dali Ginseng
by RRLC-Q-TOF MS/MS

HAO Ying, YU Shan-shan,DAI Yu-lin,ZHANG Ying,ZHONG Wei, LIU Shu-ying, YUE Hao
(Jilin Ginseng Academy ,Changchun University of Chinese Medicine ,Changchun 130117 ,China)

Abstract; Rapid resolution liquid chromatography coupled with quadrupole-time-of-flight
tandem mass spectrometry (RRLC-Q-TOF MS/MS) was used to compare the white ginseng
with dali ginseng in the composition of ginsenosides. Based on the fragmentation law of the
isomeric compounds, ginsenoside Rd and Re, ginsenoside Rf and Rg;, and the feature of
ginsenoside mRd in MS/MS, 35 kinds of ginsenosides were identified by the comparison of
the retention time of the standard compound and the accurate mass obtained from RRLC-Q-
TOF MS/MS. The rare ginsenosides were detected by the comparison of white ginseng with
dali ginseng, such as ginsenoside Rg; ,» Rk;, F,, Rgs; etc. The methods has reference signif-
icance for the research of compounds in the processed products of herbs, like dali ginseng.
The results provide the reference for clinical rational drug use.
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AZ P ASBHEYAS (panax gin-
seng C. A. Meyer) TR, 2R E & R
Mz — BREZMEE DU R RER
F.oMmEREFEIHY MASRERASH
MREEERSY . AZBERB=WRLAEY,
Fie BB B AT SUES W A TR, W) R34 3 28, 45
MER AS - M BT (Protopanaxadiol,
PPD), & A & = F # B # (Protopanaxatriol,
PPT) #1558 Rt %1\ 2 2 H (Oleanolic acid),
R BT, 3% 2 C-20 i 454 B AR, LA 43 2 20
(S)-H 20(R)-EL, Herp 20(S)- MRy AZH R
RIASBTWAE, RASERBHEMASE
BKBRENKREBEWT M, XK ARBESNE
20 IR R, K S5 B8 AR TR R
FHEM, R H AR, A TEES LS
ZELEM TR A SX R ERE . Hii, X
BLEHREIMKISHHAS BEHERS#ET
SR . AR SEI I R 43S D WA R 5
e AF-"$ 47 B ) % (RRLC-Q-TOF MS/MS) B
RAERMEMSMRK NI SHHAS BT REES
HEAT RN FIXS LA, ML BB T K 1 &
XA FAEBS Y RIER, R RO SHRE
TP A R R %2 4 0 20 Hh 67 A 42 4 — 2 1y Bl 2
AR

1 SEIRERSY
1.1 FEMNHFSAA

Agilent 1200 HU e 7 4 25 W AH 2 3% R 4,
Agilent 6520 Q-TOF JFii#4¥% . £ Agilent /A F]
P

AZ B #H Rgi Rg.Rb;.Rb, Re Fl Rd %
SRS (EERF 98%) . IWHM R IFHEAR
A RA ) KR 650 H ARG ot 4t
1.2 HRBERHHE

SHEERR L g EMSMKRASHAK, B
TRIREBE T, OB 2 h #ECBR. B
FAHEEESR, R 3 h, BRI ZETH B
RO , 2 EEBAKERBE, KK IE
TR 4 K, A I RAE K BAIE T B ZE R
FaAEFEEA R 10 mL,FFll,
1.3 SW&EH
1.3.1 WHAEEFH 64 Agilent
Eclipse Plus C18 #£ (2. 1 mm X 100 mm X 3. 5
pm) s BEEEVRIE s EhAE . 0. 1% R KA (A,

ZHEB) s MBS E:0~3 min,25% ~30%
(B)s3~6 min,30%~32% (B),6~7 min.32%
~35%(B),7~13 min.35%~37%(B),13~19
min,37 % ~48% (B),19~22 min,48% ~90%
(B),22~25 min,90% (B), 30 min,25%B; H: iR
30 C Pk 0. 3 mL/min; HEEE 5 pL,

1.3.2 Uk RASBBIE AT HMEL
(EST ), TSN W 9 L/min, TH< R E
300 C,EASIES 2. 41 X10° Pa, BEHEHIE
3.5 kV, BB E 175 V,@EFLHEE 65 V, R
BHFIEFE m/z 100~2 000, SLHHHE R A
Masshunter Qualitative Analysis(B. 03. 01) %
P b3,

2 EREHSW

T ESI 2 —FiKm AR, ZERE K
KT —HEiEES, HfESFEFEEUIM
—H]” #M[M+HCOOH—H]™ B NEE"",
3k EST R & A7 B 8] 5T 3% 434 7T 3K 45 2 26 4k
BT TIRERE. N TREBEZ WK
RFETEHER. GH#ET R, 48 900
PEHOHE . S0 50 BOHE SR AR IR U (EIC) 7 Bk
HAT T

4333 A5 e Rd.Re A5 XTI & 647 i
M. AS B Rd M Re BB S FHREW
77 946.550 1, HoURA M —B, —HE—HRE
K4 [M+HCOOH - H] & F (EixH
m/z 991. 548 3), sy 7B TR SR B HOY
991, RXEX P H HTH AKX 4+, HEASBH
RdFI Re 3R BT BB A S RH M =R A
S BAF, 35 m/z 991 W4 F B T 1T BB 4
Vo ASBH RdH Re E_H BRI KM T
REAMEEERTHE L,

TR la 1, B I KK 1-83 40 F ik
AN (62 WBAKERET (Yo Yy
m/z 783.(Yqp) m/z 621 %ﬂ(Yoﬁ) m/z 459, H
m/z 459 BF R _mMBMAS BHNFIERERFE
T, R 1b 1, mf DI ER B m/2 945,799,
783.637.475 HFH A B T MM FEF m/=
W1 HEPE—FFHR.—4F 146 u B E
AN CRUE S Rha) UL & B4 F 4 W8 & b
(162 W, m/z 475 BT R =WHM A S B HMW
FHERR BT,
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Fig.1 The MS/MS spectrum of ginsenoside Rd (a) and ginsenoside Re (b) in negative ion mode
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2, mRd i 4 F i &N 1 032. 550 5, 7
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BEH 1 031,543 8,1R%EH 0.58X107¢, ME
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FWHRET. HPom/z1 031 BFHEW B
FHB6 WrEE T m/2 945[ M—malonyl— H |~ 4%
TEWE R B F s R R AUKIE R T m/ > 927
B BE 183 T EEEBREL KKGTFImE
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Fig.2 The MS/MS spectrum of ginsenoside mRd
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C-20, B 6 4% 5 J& WL 25 — 43 1 v 2 2 0 14
m/z 637 BF. MASBH RIME S TFHE
WILERE T F— 4 BeE L (C-6 hD), NI E 5
B ET T s & RN m/2 475 MR BT

AZ B3 Rk3 il Rhd HEES THE R
620. 428 8, 7L FiH LI[M+HCOOH— H] ¥
R, KBRS K 665. 427 0, K SIS M #H
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Fig.3 The MS/MS spectrum of ginsenoside Rg, (a) and ginsenoside Rf (b)
5 A KN AL TR I 22 I T B
5ol (86 w) ARMF#E K B T [IM—malonyl —H] ™[
5 sl Rl R LA . LA SIS BT AR E AR
ol KEF UAZ I Re3 R, I LK S
< sk 13— 4 B 2 o SRR 0 59 6 A L L
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T
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CofuME AR E KMEERT AZEH
Re, "', H C-20 MGk —2B RAETBA ERT A
BHHASEH F, 5 Reg; AZREH Rb .\ Re,
Rd.Rb, ) C-20 ¥R KM ZREMT Res, [
B Rgs B2 T C-20 fr #9358 5L T8 BB, A T

B4 KASHEBRETRE (m/z 665, 427 0)
Fig. 4 The EIC spectrum
of dali ginseng at m/z 665. 427 0

THB A ST, I mRb, &K@EART
Rb, , RIETER Sy ZH & Rb, X HEAR N A B A
ZEBNSBAVIRBM. whh, N Bk

ERTAZEHR Rk 5 Re,. M5 EWS M
BHETRASHHEEE R RO AFRA
ZET, ASELSHOAFEEMNKE

/ﬂ:[l%liﬂ ,ﬁn Rgs \Rg(; R

#1 HEFEXT,IS HASEFH MS/MS ¥iFE

Table 1 The MS/MS data of 35 kinds of ginsenosides in negative ion mode
[M—H] /IM+HCOOH—H]~
F5  AZEF a¥R WG MS/MS R FHE (m/ 2)
(m/z) JRBRRHIEE <1078
1 Rao Coo Hio2 O - + 1 269. 648 5/1 315. 654 1107,945,783,621,459
2 Ray Css Hos Og6 ++ ++ 1 209. 627 4/1 255,632 8 1077,945,783,621,459
3 Rag Csg Hog Oz + ++ 1 209. 627 4/1 255,632 8 1077,945,783,621,459
4 Ra; Cs9 Hioo Oar + ++ 1239.637 9/1 285.643 4 1107,1077,945,783,621,459
5 Rb: CsaHgz O3 ++ +++ 1107.595 7/1 153.601 1 945,783,621,459
6 Rb; Cs3 Hoo O3z ++ +++ 1077.585 1/1 123.590 6 945,783,621,459
7 Rb; Cs3 Hoo O3z ++ +++ 1077.585 1/1 123.590 6 945,783,621,459
8 Re Cs3 Hgo O32 + ++ 1077.585 1/1 123.590 6 945,783,621,459
9 Rd Cis Hg2 O1s +++ +++ 945,542 8/991.548 3 783,621,459
10 Re;s Cy2Hr2 013 + ++ 783.49/829. 495 5 621,459
11 Rs; Cs5 Hyp Oz ++ ++ 1119.595 7/1 165.601 1 1077,1059,945,783,621,459
12 Rs: Css Hez O3 ++ ++ 1119.595 7/1 165.601 1 1077,1059,945,783,621,459
13 Rss CsaH74 Oy - + 825.500 6/871. 506 1 783,621,459
14 mRby Cs7Hoy Oz +++ +++ 1193.596 1/— 1107,945,783,621,459
15 mRb; Css Hez O35 +++ +++ 1163.5855/— 1077,915,783,621,459
16 mRbs Css Hez O35 +++ +++ 1163.5855/— 1077,915,783,621,459
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g%
[M—H]™ /[IM+HCOOH—H]~
75  ASEF ¥R WG DG MS/MS FBHRAE (m/2)
(m/z) REREHE<L0®

17 mRe Css Hoz Oss +++  ++ 1163.5855/— 1077,915,783,621,459
18 mRd Cs1Hsq Oz +4++ 4+ 1031.543 2/— 945,783,765,621,459
19 Re CasH72 014 +4++ 4+ — /845,490 4 637,475
20 Rf Cyz Hrz O14 +++ +4++ 799. 484 9/845. 490 4 637,475
21 Rg, CyzH72 013 +++ +++ 783.49/829. 495 5 637,475
22 Re Cas Hsz O1s +4++ 4+ 945, 542 8/— 799,783,637,475
23 Noto Ry CarHgo Ors ++ +++ 931.527 2/977.532 7 799,637,475
24 Noto R: Ca1 HzoO13 +++ +++ 769.474 4/815. 479 8 637,475
25 mRg; CusHpy O17 +4++ 4+ 885, 485 3/— 781,637,475
26 mRf Cys Hzs Oz +++ 4+ 885. 485 3/— 781,619,475
27 mRe Cs1 Hsa Oa1 + + 1031.543 2/— 945,799,637,475
28 20-Gle-Rf Cys Hsz O10 +++ +4++ 961.537 8/1 007. 543 2 799,637,475
29 R, Cys Hrs 019 +4++ A+ 955. 490 8/— 793,613,569,453
30 Fi/ Res CyzHroO1z - + 765. 479 5/811. 484 9 619, 457
31 Fi/ Rgs CizHrpoOr2 — + 765.479 5/811. 484 9 619, 457
32 Rgs/ Rk Ca2 HzoO12 — + 765.479 5/811. 484 9 603,441
33 Rgs/ Rk CazHroO12 — + 765,479 5/811. 484 9 603,441
34 RH,/ Rk Css Heo O — + — /665, 427 457
35 Rhy/ Rks Css Hgo Os — + —/665. 427 457

¥ :1. WG=White ginseng, DG=Dali ginseng;2. 5 1~18 WA ASZRHE . HE 19~28 A=BHMASBE,HE 29 FFH
RERAZRBE RS 30~35 HEMBBA SBT3 “—"REFERKWH, “+"URETHA (0~3) X10°, “++7{UERHE

WA A (3~10) X 10%, “+ +-+"RFIEHHKF 10X 10°

3 &

A LHFF LC-ESI-MS” £ AR X 4 il 2 il
RAOSHHASBERER o #HIT T LB .
MRRH . EWMSHERWASBEER ST
¥al s, HERASBESEMEAR AR
NESHEA-EKEEMSHRBENEASE
H.WAZSBH F,.Rg.Rg; Rk, 5. KT AE#
ST RIS B AR Ar P A s, R
RRNSHEETFH MY R R T —
FE B BHER I
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