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Abstract: The ginsenoside isomers were analyzed and distinguished by using inlet ionization-high
resolution mass spectrometry technology under positive and negative ion modes with optimum inlet
temperatures. The results showed that under the full scanning mode of positive and negative ion
modes with the optimum experimental temperature, different types of ions were formed according to
the characteristics of different numbers of polymers formed by isomeric monomers of ginsenoside,
and the identification of ginsenoside isomers was realized. For the identification of ginsenoside CK
and Rh,, there was no obvious difference in their MS spectra under positive ion mode. However,
under negative ion mode with the inlet temperature of 200 °C, ginsenoside CK tended to form
polymers of [M+Cl1] ™, Rh, tended to form polymers of [M+COOH] ", and the number of polymers of
CK was significantly higher than that of Rh,. For the identification of ginsenoside Rb, and Rc, under
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positive ion mode with the inlet temperature of 200 °C, ginsenoside Rb, and Rc could produce

polymers of [M+Na]’, but the polymers peak intensity of Rb, was significantly higher than that of Re.

Under negative ion mode with the inlet temperature of 200 °C, Rb, tended to form polymers of

[M+CI] ™, and Rc tended to form polymers of [M+COOH] ™. For the identification of ginsenoside Rg;,

and Rf, there was no obvious difference in their MS spectra under the positive ion mode. Under

negative ion mode with the inlet temperature of 200 °C, Rg, and Rf tended to form polymers of

[M+CI]™ and [M—H], respectively. In this study, the three pairs of isomers in ginsenosides were

basically identified by using the full MS scanning method and the control of the mass spectrometry

inlet temperature. The experimental method is simple, fast, and has the characteristics of low

consumption. This study confirms that the entrance ionization mass spectrometry technique can

provide a theoretical reference for the rapid discrimination and identification of ginsenoside isomers.

Key words: inlet ionization; high resolution mass spectrometry; ginsenoside; isomer

N LR R T AV R
[ —Ff IO BR = S ME AL A, IS HOTA A
], AR A Rk B e Y | S SR R T S B vk
R, H v R 3 e 8 AT 43 SRy N 2 TR RN RN
Z = JH NS TR A Rh, Al CKE T
Wi A1 N2 580 6] 43 S A 44, Rhy HA B (470 i
I BB 57 E R, CKOZ R A2 iR 21T 8
WA ™ 8, DA R RN S BRI
RAELIAE 0 R B Y IRAS
AL Rb, Fl Re B4 [A] 43 S A6 44, Ho, Rb, Af
{2 #E 5 B DNA K RNA. W BRIR N A B 2, i 5]
L& . PUEALSEEAY; Re B F BB 1, 7]
VA PN AR B A L B RS
AT 0 [E o AR LA Re, A1 RE AR, Hirr,
Rg, A X%ay Ak bl 28, B G ARIE 55 . 52T |
HESRICAZ Sy ZE A AT RE T IR 2 A X AR
YT NS B AR 3 S b A 2R AN [R] Y 25 21 1
XX A3 M5 o H

A HHL B (inlet ionization) A 75 Z 06 . &
JE P A R T B, R i 5 Rk Bk
SYRIR G Y E T RO R B N, BAT
PRI BOEE S . A BB AR
e 1 R AORE T L B SRR, X T A S A A
Py a2 LA, SR AR E far AR P

H A, 3 R F WA 8 3 - 58 BB % (LC-
MS/MS) AR, TEIE . B FRT, AR — 9y
A1 J5T 15 T 5 %) il R i Sk AN () slRE X R AR B =R
JEE R ) Xt N 2 5 A 19 TR) 43 S ) A A 7 X 1O
ARWFFORE A BSR4 BB AR S A,
s N L= SR 5 o IR e =V @ EREER L SR PN

BRI ) BEACRH AT | F W8 55 SO 3% B B 5T L A
il 488 SR A T 7 A T R IR B R AR A [ T e
I AN BE T TR A ko FEIE L SRS TR K
T, R, RS A S A A 2 S 1A
FITHE IS4 SR AR F AN TR, B AN [] 24 B g 1
A RE L, SEBA S A R 7 A A A A, A 22
NS H B AR IR AL Wy [ 73 53 4 A 1 P
AR SO S

1 XIE#ES
1.1 XFE5IKF

Q-Exactive Orbitrap iz %1% : 3 E Thermo 2
H] T s RPN R AR B L TR R A AR A
il

A Z B AF bR i S CK. Rh,, Rb,. Rc. Rg,.
Rf: 44 B2 34K T 98%, i I mt A= W B A PR
F =y . (3% 4k, 32 E Thermo A &l ™= o
1.2 &4

IEL R, s, A
Fil m/z 500~5 000; JiT 35 A 11 HL B EE 200 °C; TG
T LAESARHE ).
1.3 #H@mElE

43 kG %5 FREL 10 mg A & B CK., Rh,,
Rb,. Re. Rg, Ml REFR#E S, B T 25 mL &,
FH01%H i B e A 2 20 8 . gl firf,
K RS B 500 uL A5 fE W, & T 1 mL EP 45
o, A 500 pL 0.1%H 2 F B, B85 R J5
i
14 ZLWHZE

FRWAR LI S uL BE 5, B TS 8 1%



398

2,

(i1 O AR

LIRS NS CUANIE [N 5 3 NG SR S D
BIPRS00 4 SR A AR T R A
R BT 1 2 %40 1 2~ 5 mm A1),

2 #RE5iTie
21 ANOBRE

JBT i A IR R 5 0 A 5 R R
WNER, EA B TRACE W, 0 525 5 7 6%,
HEDRE AL . DAANS R Y B B AR AR
B MR bR, 78 50~400 °C 3w B, B 50 C
BB AR EE, 25 SN R I BE R i 2 A
SO o S5 RN, B0 R SRR R AR Y
FH 1 T, AE 200 °C BB 0k A A, HL
ROBEK L, SRR, 75535 B AR
A BAE, B i AR X R, B A B E bR
55 M B o ), BARE TR AR, (H A
PRBSCER Ul /b, T L5 5 7 A TR 6 90 0 T Re R0 1
G U, B R P R (IR R ARSI DD

[M+Na]"
645.4306
i [2M+Na]*
1267.8742
[3M+Na]*
18913201

100
80}
60
40t
20¢

0 e

Rh,

[4M+Na]*

2137673 vy ‘
31372084 [OM*Nal"  [7M+Na]*

3759.6582  4382.0993
adad e L

6454313
| [M+Na]

—_
(=3
(=]

[2M+Na]’

1267.8736
[3M+Na]
1891.3202

[4M+Na]
2513.7657
[SM+Na]*
3136.2123 [6M+Na]* [7M+Na]*
l 3759.6559  4382.1003
N 1 il L =

Relative abundance/%

80+
60 +
40
20+
0

CK

AL
T

500 1500 2500 3500 4500

mlz

E1

Relative abundance/%

22 ASEEFRSRHEBSFIENRXS

IE. AT, AZ B Ry 5 CK B—
PE RS TR L fEIES PR, PR
SR B AH [ A T2 T, Rh, 5 CK #4716 [M+Na]",
[2M+Na]", [3M+Na]’. [4M+Na]’. [SM+Na]’.
[6M+Na] . [7TM+Na] & T, H £ JR K (1 FH 6] 25
THFERABEZER, HIHEMEX 5 NS B
] 43 S F f& Rh, AT CK, 78 T & la. 7 518 F 4
X, PR FREMRMRTRT, CK™AET
[M+CI] . [2M+CI] . [3M+CI] . [4M+C1] . [SM+CI] .
[6M+CI] ™. [TM+CI] . [8M+CI] & ¥ %, Rh, /= 4
[M+COOH] .  [2M+COOH] .  [3M+COOH] .
[4M+COOH] . [SM+COOH] & T-Ii%, B 15 i 14
MR BEAR, 7R F &1 1bo 3B A1 2 6088+ i
FEAR R A9 2540 T, BB TR CF 19 CKO ) F i
FI[CIT, AT B 8 RAK; Rh, fi[7] T /i FI[COOH],
H R A 5 Bk, it Rh, 5 CKINATE 7 K& B4k
i LA [R] AT X7 — 3%

[M+COOH]" b
667.4346

100 [2M+COOH]"

0| 1289.8714

60 +

40|
20}

[3M+COOH]"
19133080

[4M+COOH]
2535.7357
[SM+COOH]

3158.1402
o thaul 4.3735.5754 4403.9506

6574050
[M+CI

[2M+CI
1279.8417

100 |
80+
60 -

[3M+CI)
1903.2769
[4M+Cl]

CK

40 + 25267038 o
3149.1256 [7M+
" i )
500 1500 2500 3500 4500
mlz

AZEH Rh, 5§ CK FiE(a) fi(b) B FEXTH—RREE

Fig.1 Mass spectra of ginsenoside Rh, and CK under positive (a) and negative (b) ion modes
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Fig.2 Mass spectra of ginsenoside Rc and Rb, under positive (a) and negative (b) ion modes
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Fig.3 Mass spectra of ginsenoside Rg, and Rf under positive (a) and negative (b) ion modes
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