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Component Analysis of Ginseng Ice Wine by GC-MS and LC-MS
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Abstract: Ginseng can be used as medicine and food, and has the function of immune
regulation. The diversified deep-processed products of ginseng functional food are a hot
research topic nowadays. Ginseng and Vidal ice-grapes are fermented at low tempera-
tures. In this way, the polysaccharide-based ginsenosides of ginseng are converted into
Rg2, Rf, Rg3, Rgh, CK, etc. and the bioavailability of them are significantly im-
proved. The ginseng ice wine has a delicate and mellow entrance, and a long aftertaste,
which has the functions of relieving physical fatigue, relaxing blood vessels, and enhan-
cing immunity. The aroma components and non-volatile components of ginseng ice wine
can reflect the quality and production process of the wine. In order to study the active

ingredients of ginseng ice wine, gas chromatography-triple quadrupole mass spectrome-
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try (GC-QQQ-MS/MS) was used to pass a DB-Heavy WAX column (30 mX0. 25 mm X
0.25 um) with a split ratio of 1 : 20, the method of temperature programmed was used
to analyze the volatile components in ginseng ice wine. Ultra performance liquid chroma-
tography-quadrupole-orbitrap-high resolution mass spectrometry ( UPLC-Q-Orbitrap-
HRMS) was used to analyze the ginsenosides and polyphenols in ginseng ice wine. The
polyphenols and ginsenosides in ginseng ice wine were analyzed by Sigma HPLC column
C18 (5 emX 3.0 mmX2.7 ym) using acetonitrile-0. 1% formic acid aqueous solution as
mobile phase with the flow rate of 0. 2 mL/min and gradient elution method. According
to the quasi-molecular ion peak and fragment ion information provided by high-resolu-
tion mass spectrometry, the relative molecular mass and structure information of the
compounds could be analyzed. Combining the retention time and related literature data,
a total of 28 volatile components, 28 ginsenosides and 24 polyphenols were identified,
which clarified the material basis of ginseng ice wine, and could be used for the identifi-
cation and quality evaluation of ginseng ice wine. This research provides a theoretical
basis for the further development of ginseng ice wine and a foundation for the develop-
ment of ginseng functional food.

Key words: ginseng ice wine; gas chromatography-triple quadrupole mass spectrometry
(GC-QQQ-MS/MS); ultra perfonmance liquid chromatography-quadrupole-orbitrap-
high resolution mass spectrometry (UPLC-Q-Orbitrap-HRMS) ; component analysis

EoERE

KA 3B 25 #F N2 (Panax ginseng C.
A. Mey DRI YEZ5 £ 16 T, B LA S0 5 9 5 4
FH R R . NS TRETE & 5 B 2 ook v i
0 SR T =W NS i T NS SIS PN
EN WGP R IRV d % N ]
SUN N ) AN (KR Sele v B Y TR
] % 4k A i Re2 . RELRg3 . Rg5 . CK 45 #i A &
TR S AR EE L O e B R R R
BEA I (A 22 50 3% N A0 T L A vk A
Koo HA G2 g 9 55 L &7 5K I L 4 R S s ) A
EH

Huang 25 i 5 [ A0 £ KR A X388 A
PRI BEAT IR 3 MLl 4 RO R EERCER R
O3 25 5 R PP E P DO R ORI AL
R X WA SO AR A
e BCUBUR €, 1% - D B AT T HL 3 0 T B R 0 P o
4 (UPLC-Q-Orbitrap-HRMS) L8 A £ &
PRI e 0 e 2R A S W R, JR A Y 45 A
£ BAY ., Dimitrios 255 3 1 #% 6 22 38 (NMR) |
B ) S AR HE n) ( LC-MS Fil GC-MS [ 3¢ 4 4
AR A 7 R A 45 R R B NMR &R B 22
ML e GC-MS &R B35 . HoA 2 4% 1 B A4
P 25 22 S BE

N2 UK ) A S B AR 1 o BiE

F e A 25 17 1 o B e A 7 204 AT LC-MS
PA S GC-MS BIF 58 N 2 UK I8 149 1 73 o %o
i P AR T R A RS . T
A SCAY SR AR (0 1% - = U AR BT (GC-
QQQ-MS/MS) #iI UPLC-Q-Orbitrap-HRMS
£ NN 2 ST NIRRT N e N
RATFR B F NS oK 6 AR 4R 4
AR SR S RN Oy E— 2 5 BT e N2 0K 42 43
g A .

1 LIER4
1.1 UHEXE

TRACE 1310 5 4] 5 3% 1% . TSQ 8000 —
DU #F 5 3% 4% . Thermo Scientific Q-Exactive PU
W AT 5 v 37 U TE B s 20 B 5T 3 4 Dionex Ulti-
Mate 3000 # = 50 AH 435 4 : £ E Thermo
Fisher 2 @) 7 i s BT25S 143 7 K 5« 4k 50 %%
Z M B2 A SR A PR 2 5 7
1.2 ##E 5K

ANZ 0K K FETT AR A R w7
as R L O VR 2 0 (3 4, SE [E Tedia
O3 EL T A K b 18 E Milli-Q i 4l K R 48



#2m RV A T GC-MS I LC-MS 1y A Z: vk i 1543 43 b7 191

il B s SR R RR BT S IR L PR AR R R VIR TR
JeRRRR MR AR REEFILER .
At E  ANS B4 (Re .Rf.Rd.Rb1 . Rgl . F2,
CKOFRUE & - 20 >98% . FiFIR M= YR A
(R /Nt

1.3 Hmbl&E

1.3.1 GC-MS #: H#Hl4% H 1 mL AZiK
.4k 0,45 pm LALLM B EPIRAETT .35 ‘CK
% 15 min, SO 63 HHEEFEFE .
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(30%B),22~25min(30% ~35%B), 25~ 30
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38 min(60% ~80% B), 38 ~ 40 min (80% ~
100%B), 40 ~ 45 min(100% B), 45 ~ 50 min
(100% ~5%B) .50~ 60 min(5%B); 3 # 0. 2
mL/min; PEFE R 5 pLs AR 30 °C,
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Fig. 1 Total ion chromatogram

of ginseng ice wine by GC-MS
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Table 1 Analytical parameters of GC-MS for 28 aromatics

5 A% 7 15 (8] AR 43 F T = [a=g/ 53X AR =
No. tr/min Relative molecular mass Compound Molecular formula Relative content/ %

1 2.07 77 LN C, H,FNO 0.92

2 3.10 88 LR LT CiHs0: 0.37

3 4.59 60 1R CyH, 0, 0.71

4 6.62 88 NYq. CsHi,O 0. 30

5 8. 42 90 2,3- T CiH100; 0. 44

6 8.51 96 3-HfE CsH, 0O, 8. 12

7 10. 40 98 3Lk Il P CsHs O 0.37

8 12. 35 110 1,3, 5-= 1 F nig, m Ces Hio N2 0.33

9 13.68 110 Xof A% Uy Cs Hg O 1.13
10 14. 05 144 TR CsHi50: 0. 66
11 15. 97 134 RN CoH100 0.10
12 16. 55 120 K CsHsO 0.27
13 17. 87 92 N =% CsHs O3 0. 36
14 18.03 126 2-Bf R H g Cs Hg O3 1. 32
15 20. 06 144 1-ZE Wy CioHsO 9.17
16 21. 87 142 i iR Cs Hg Oy 0.70
17 22.33 158 4-FU e R CoHi5 02 1. 20
18 23.67 126 5] 2 = i} Cs Hg O3 41. 31
19 24. 54 170 ] 4 = T R C7Hs0s 0.50
20 26.03 206 =4 TR RCT CioHz2 04 1.42
21 26. 23 144 2-Z5 CioHsO 0.43
22 28. 20 214 o CiuH300O 0. 45
23 29. 64 298 ENR CisHs.04 0.71
24 31. 81 258 + e R W R Ci4 Hy6 Oy 0.48
25 32. 89 256 T R Cis H32 02 0. 14
26 36.15 242 + H ik Ci15 H30 0, 0.10
27 37.38 169 2- G AR LR AC S FURR R C; H, CINS 1. 56
28 43.58 268 (Z2)-7 J\-9-4 CisH30 1. 84
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Fig. 2 Total ion chromatograms of ginseng ice wine in
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