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Identification of Chemical Constituents in Fengliaoxing Fengshi Dieda Wine

LIU Xiaomei', YANG Yuanyuan’, HU Jing', REN Hui', CUI Xiaomin', TAO Hongxun®’, CHEN Zhiyong' (1.
Shaanxi Academy of TCM, Xi’an 710003, China; 2. Xi’ an Institute for Food and Drug Control, Xi’ an
710054, China; 3. Institute of Chinese Medical Sciences, University of Macau, Macau 999078, China)

ABSTRACT OBJECTIVE: To identify the chemical constituents of Fengliaoxing fengshi dieda wine. METHODS: An ultra-high
performance liquid chromatography-quadrupole-electrostatic field orbital trap high-resolution mass spectrometry (UPLC-Q-Exactive-
MS) technique was used for identifying chemical constituents of Fengliaoxing fengshi dieda wine. The determination was performed
on Thermo Accucore aQ RP;s column with mobile phase consisted of 0.1% formic acid-methanol (gradient elution) at the flow rate
of 0.3 mL/min. The column temperature was 30 °C, and the sample size was 2 pL. HESI source was adopted, ion mode was
positive and negative ion mode, nitrogen as sheath gas and auxiliary gas. The positive ion mode had spray voltage of 3.5 kV,
capillary heating temperature of 350 °C, sheath gas pressure of 35 psi, auxiliary gas pressure of 15 arb, and ion source heating
temperature of 320 °C. The negative ion mode had spray voltage of 3.2 kV, capillary heating temperature of 350 °C, sheath gas
pressure of 35 psi, auxiliary gas pressure of 15 arb, and ion source heating temperature of 300 “C. The mass axis was calibrated by
external standard method (mass error less than 5 ppm). The scanning range of the first mass spectrometry was m/z 80.0-1 200.0
(the resolution was 70 000), the scanning range of secondary mass spectrometry was m/z 80.0-1 200.0 (the resolution was
17 500), and the collision voltage was 20, 40, 60 eV. Retrieved from CNKI, VIP, PubMed and other database, the chemical
constituents information of each Chinese traditional medicine in Fengliaoxing fengshi dieda wine were collected to establish
chemical constituents database. The structure of the compounds was identified on the basis of above constituents database, the
relevant literature, retention time of reference substance and MS fragmentation regularity. RESULTS & CONCLUSIONS:
Fifty-nine compounds were identified in Fengliaoxing fengshi dieda wine, including 12 flavones (e.g. neoeriocitrin, hesperidin.), 8

alkaloids (e.g. baogongteng C or erycibellin, ephedrine, pseudoephedrine) , 9 organic acids (e.g. chlorogenic acid,

A AT H 5 [ ORI v T (No 81973419 . No.S16- cryptochlorogenic acid, neochlorogenic acid), 7 coumarins (e.g.

03264) ; P74 44 QB A 1 TR H (No.2018KIXX-073) ; BG4
S AER R H (No.2019SF-302) 5 P4 22/ Rk 11435 H [N0.20180-

xanthotoxol) , 4 esters, 4 amino acids, and 15 other

categories (including volatile oils, terpenes, amides). UPLC-
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Q-Exactive-MS technology can quickly and accurately identify
the chemical constituents in Fengliaoxing fengshi dieda wine.
KEYWORDS Fengliaoxing fengshi dieda wine; UPLC-Q-

Exactive-MS; Chemical constituents; Identification
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0a N A W TS RE £
2 FEELER
2.1 RIEEH
2.1.1 @& 3% 4 . Thermo Accucore aQ RPg
(150 mmx2.1 mm, 2.6 pm) ; JiL A : 0.1% H B2 K 7 i)
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P A ——ME % L 2 3.5 KV, BANEIIHGEFE : 350 °C, i
S 3235 psi, f K J3 2 15 arb, BT IR 0GR E -
320 C; B AL ——MWi%5 HL e - 3.2 kv, BANE A
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I L 430 BT 10 mL S i R RO 2L IR
57, 480.22 pm flALUEREE L, HREL IR , RP A5 T T &=
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Fig 1 Total ion chromatograms of Fengliaoxing feng-
shi dieda wine
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Tab 1 Identification of chemical constituents in Fengliaoxing fengshi dieda wine by UPLC-Q-Exactive

i (R, BT AFR m'z e R, " "
= S EEET A - TR B (AR AR fAMHRE(EF4) BHHE
min MRl S ppm

| 091 [M+H]  CH.NO, 1751189 1751188 175.1187,116.0704 =057 KEm Bt

2 094 [M+H]  GHNO, 1180862 1180861 118.0860 —0847  HiER 5

3 098 [M+H CHNO, 1160706 1160705 1160704.70.065 1 —0862  HiER i

4 099 [M+H CHNO, 1380549 1380549 1380548 0 AT s

5 100 [M+H]  CH,NO, 130.0862 130.0862 84.080 M—HCOOH+H]" 70.065 | 0 URuE TR #t

6 101 MH CH.NO, 1441019 1441018 1441017 —0.69% LR Bt

7 189 [M+H]  CHGNO, 1321019 1321018 860963 =0757  REMER AR i

8 101 [M+H] GHuNO: 1441019 1441018 126,090 9M—H,O+H]",108.080 6{M—2H0+H]" 81.100 6[M—CsH:0o+H] —0.694  GUATRNREIMIK T AR Thk

9 163 [M#H] CHO, 1270389 127.0389 109.028 2M—H.O+H] 81033 4M—CO—H.O+H] 53038 §(M—2CO— 0 SR ALHRRE e
HO+H]

10 219 [MHH] GHO 1210647 1210647 849595,1029700 0 RUBIALT i3

11 406 [MHH]  GH.NO 1521069 1521069 134096 3M—H:O+H]",117.069 8M—H,0—NH:+H] 0 SR I iy

12 504 [M—H] CHO, 1530193 1530193 109.029 4M—CO:—H]" 0 RO R R T

13 542 [M+H]  CoHsNO  166.1226 1661225 148111 §M—H,0+H] .133.088 4M—H.0—CH:+H] . 117069 M—H.0—  —0.602  Jiihil [iv3
CHNHy+H]

14 590 [M+H  CHNO 1661226 1661225 148.111 S(M—H,O+H] ,133.088 4M—H.O—CH:+H]"  117.060 §M—HO0—  —0.602 I [i¥
CHNH+HJ

15 607 [MHH]  CuHNO 1801382 180.1367 162127 SIM—H,O+H] "\ 147.104 I[M—HO—CHy+H] 117069 IM—H.0—  —8327  HAE(E) e, i
CH,~CHNH+H]
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TSI E -0 B
31 207 M—H CHaOx 5951668 5951666 287.056 4M—Rha—Gle—H] .151.003 5[M—Rha—Gle—CHO,—H]| —0336 XA 1%
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713 it 4 JE B 3 40- F H i
SE-5-O-MMF e A JE R Y
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3 2316 M—H]" CsHiO, 5151194 SIS1193 353,086 S]M—CHO,—H] 191055 M —CHO:~CHO—H| 1730452 —0.19%4  SEEMBG.4-ZMUERER  TAK
[M=CHO0,— CHO:—HO—H] ", 179.034 §M — CHO: — CHO:—H |~ )
135.045 OM—CoHOs— CHo0:—CO,—H | 161.024 1
34 2341 [MHH] CeHaOs 2730757 273.0752 153,018 0)M—CiHO+H] , 147.043 8]M—CiHO+H]" -8 fiEE sk B
3041 [M—H CH:0s 2700611 2700611 177.019 3M— CHO —H] . 151003 SM— CHO —H] ™, 119050 M — 0 e Bt
CHO.~H]|", 107.013 M~ CHO—CO,—H|"
35 B4 M CoHyO4 5811864 5811859 273.075 1[M—Rha—Gle+H]',195.028 5,153,018 IM—Rha—Gle—CHO+H|  —0860 ik Bt s
355 [M=H] CH:Ou  ST91719 5790704 271060 9M—Gle—Rha—H] 151003 5 ~2590 Bisk
3 2420 M-H CH0. 5151194 SIS1193  353.086 SM—CHO:—H]",191.055 M~ CHO:—CHO,—H| 1790347 —019%4 FHERAG,S-ZHkBER Tk
[M=CH.0,—C:HOs—H |, 135.045 0M—C:HO:~ CHoOs—CO~H | )
37 42 M—H] CaHiOu 5771562 5771560 413.086 6,311.056 2]M—Rha—CiHO,—H]~,269.045 8M—Rha—Gle—H]” 0347 SEHEE-0-L-FERT Rk
220 [M=H]" CHaOx  ST71562 5771560 413.086 6,293.045 3.269.045 8{M—Rha=Gle—H]” —0347  BRRRHT 5
38 2504 [MHH] CaHyOs 6111970 6111968  303.085 9M—Rha—Gle+H]"195.028 6M—Rha—Gle—CH.O:H] 1770544 —0327  H&AF kst AR W
[M=Rha—Gle—CHO:+H]",153.018 1M—Rha—Gle—CH,Os+H|
2521 [M—H CiHyOs 609.1824 6091825 30107 6(M—Rha—Gle—H]" 0.164 JERHE T B
39 2510 [M+H] CuHuOuw 4651391 4651388 303.085 7M—GletH]' 177,054 3M—Gle—CHoOu+H] 153018 M —Gle—  —0.645  Fife Z-7-0-p-D- AT i
CHOHH]
40 2509 [MH ClHO,  303.0863 3030860  177.054 4M—CHO+H]"153.018 0M—CHO:+H 0990 % 1t Rk
3193 [M#H] CeHWO, 3010717 3010716  286.048 0[M—CH,—H].151.003 S]M—CH\O,—H| —0.332 oA 31
41 2548 [MHH] CoH-ON 284181 2841277 147043 9M—CHNO+H] —1408 NURAWEHECEFE THNE
2560 [M=H CH:ON 2821135 2821134 162056 1,146.965 7 —0354 Bk TR
I 2662 M+H] CHON 3141386 3141383 177,054 4M—CH,NO+H]", =095 N-WURA-MEER N TAE
2676 M—H CHON 3121241 3121240 297.1003,135.045 1M~ CuHO:—H|” —030 ik TAE
£ 204 M=H] CuthOs 5151194 5151193 353.087 3M—CHO:—H] 191055 IM—CHO:—CGHO—H| 1730452 —0.19%4  SEERC4,5-ZMmL R TAR
M= CHO0:—CGHO,—H,O—H] ", 179.034 IM~CHO:— CHO:—H] ", i)
135.045 0[M—CsH.0s— C:HuO:—CO,—H]”
4 2725 M#H] CaHO. 2611121 2611118 243.101 §M—H,O+H]|" =149 FR A 13t
4 2730 [M—H]" CiHiO. 2070662 207.0655 179.034 SM—CO—H] ,135.048 I[M—CO,—CO—H] .161.024 IM—H.0—  =3381  HIMFRZ B Tk
CO—H]”
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Continued tab 1

R Y L A REBT (AR RE O pamimien) SR
min b I S [ ppm
46 2803 [M+H] GHeO. 1510753 151.0749  132.1018,104.963 2 2648 2-HEIA-LIIER) Wit
4 2968 [M+H] CuHaO: 4712013 4712008  425.196 1[M—CH.O:+H] "\ 161.059 4M—C,HOctH] —1061  IrREEE s
4 2995 [M+H  CiHyOs 2870914 2870910 153.0180.161.059 5 —1393  IhiENE M
49 3750 [MHH]  CuHlOr 4552064 4552046 409204 1[M—CH.O.+H] 161201 IM—C\HyOstH]" —3954 i it
50 4022 [MHH CHaO:r 1970536 1971534 138956 |[M—CH,—CO-+H]" 149971 7,152,151 3M=3CH:+H] —1014  ZEFEN B (4
5l 4032 [MHH GHO. 2030338 2030327 175039 0M—CO+H] 159044 0M—CO-+H] 131048 4M—CO—CO+H| . —5418  JEHEM i
147,043 8M—2CO+H] ", 119.085 6M—3CO+H]"
5 4107 MHH] GuHnOp 4031387 4031381 388114 SM—CHy+H]" \373.091 I[M—2CH:+H]|" —1488  5,6,7,8,3" 4 AR 20
4107 [M+H] CuHuO; 4031387 4031381 388.114 SM—CH,+H]\373.091 |[M—2CHy+H] —-1488  JIBEZ Wik
53 4140 MHH] GHO, 1490597 1490589 84.9596,132.101 7M—OH+H| —5367  NFER ity
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