F8 B 2021128 #5238 $238  Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 23 - 7117 -

EF UPLC-Q/TOF-MS B9/ )LiEFR LM% O AR & X 4 R 4R (IR R A 33

FERH, xEE2, F R, REKELY, FxH T

L. JLBHZRERY: AR IRAIT E, 7 JLFH 110016

2. BRABARG RN 1 E R E SRR CREAMTTAR, KiE 300462
3. KA RETH A MEREYEATRE, RE 300462

# ZE: B T UPLC-QTOF-MS RSt/ LIEAUEREE O REITRA. F53% KA ACQUITY UPLC BEH Cis (100 mm X 2.1
mm, 1.7 pm) EHEE, DL 0.1%F IR ZM5-0.1% FE/KIEWOHATBEEE DL, A 40 °C, #RFUE 0.4 mL/min, HFFEEE S pL;
JARES AN XEVO-G2 QTOF (X, MmiZs & 7R, 1IE. AETElafi. SR @ BEaiA. &2 W e 2 /i
FOCHRREZR RS, LS 108 MUy, HE 37 MEEIZE. 11 AMEMSE. 13 M=K, 4 MPARRRE. 2MEFER
s, SAMIHIRH R, 4 MRECETR. 14 MEVREL L 18 MR, BB EH by . &6 &My
R RS0 e PUEFERN) LI AR DRI 2 P 22 0y, N Jia St 101 RV 5 % 24 35T 4R 70 o s i

SRR N JLIEFUE DR UPLC-Q/TOF-MS; LW, B, AWk, =mhk

FESES: R284.1 XEkPREIE: A NXEMHS: 0253 -2670(2021)23 - 7117 - 11

DOI: 10.7501/j.issn.0253-2670.2021.23.006
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Abstract: Objective To analyze the chemical material basis of Xiao’er Xiaoji Zhike Oral Liquid (/)N)LiHFIER DR by
UPLC-Q/TOF-MS. Methods The separation was performed on ACQUITY UPLC BEH Cis (100 mmX2.1 mm, 1.7 pm, Waters
US) column with gradient elution of 0.1% formic acid acetonitrile-0.1% formic acid aqueous solution. The column temperature was
40 °C, the flow rate was 0.4 mL/min, the injection volume was 5 pL, and the mass spectrometry condition was XEVO-G2 Q/TOF
mass spectrometer, electrospray ion source, positive and negative mode scanning. Results A total of 108 chemical components
were identified by reference substance confirmation, high mass spectrometry data analysis and the comparison of related literature.
The chemical material basis was composed of 37 flavonoids, 11 alkaloids, 13 triterpenes, 4 lignanoids, 2 coumarins, 5 simple
phenylpropanoids, 4 phenethyl alcohol glycosides, 14 organic acids, and 18 other compound including amino acids and
polyacetylenes. Conclusion This study can help identify various chemical constituents of Xiao’er Xiaoji Zhike Oral Liquid
systematically, accurately and rapidly, which provides the material basis for the follow-up study on the quality and
pharmacodynamics of the oral liquid.
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/N JLHRUERZ RO ARYE “ BRI wiE
TS B LR rh 250, A E KRy i
B, HRb A, RERE. FRSC. EALAER R, B
SERR T WOE S . SR ERE., W 10 BRZGLULR,
BAFERGNIG. A ThEE, AR TN Lk
R . RAAZE AT SR BRI R ()R
g, K. DREEER, H ks JLE R R AR
TR 7 22 R e A T 2556k /N ) LT 8 559098 1 I PR
I7 RN 22 At IR 82351, kT He) o 25 T 9 oK AL
TRIE o TR IR B AE 24 5 75 R B
Wz, REITTHRA BRI T a
YHF, ARSEE R UPLC-Q/TOF-MS $AK, Xf/NJL
THAE R ORI A2 B 1EAT T AX T ERAE, JE%
BIEGERAEH 108 ME2EEy, R T HALEY A
B, N BT TR AR A SIS S
1 E5RF

ACQUITY UPLC ¥ #H & 3% { . XEVO-G2
QTOF JRitk{%; ME104/02 Hi ¥ KF (METTLER
TOLEDO A7]); G&G JJ100 HL T RF (3 EWA
WA AT g R P N QI3 22 w1 7K 1) 24
WU BR A ); SB-3200DTN i A i wedl (T3
B Z R AT

Mk R (L5 100396-201603, i & 5347 100% )+
G BRE (IES 111521-201205, 5 &E20 %1 93.3%)
BT (35 100080-200707, JFRESEL 100%). 4
JRER (A5 110753-200413, Jfi &4k 98%). &R
FRIERIRE (LS 111684-202003, Jifi &7 %1 99.8%)-
M (IS 110722-201815, FE5r% 90%). A
BEE (LS 110742-201421) . BMEEH (S
111809-201403, Ji 5340 98% )+ 3,29- K H it A
Mg AZ =W (b5 111931201804, Jii & 7> %k
98.8%). AREBFZE (Hb'5 111520-201605, Jifi &4y
#799.6% ) I EER L (b5 111702-202006,
JREA L 99%) it %-3-0-B-D-Fi & kiE-7-0-p-D-
e IHXUHEE (S 111854-201905, i & 4> %
94.5%). FEMEF D (35 111851201708, JiiE
IH95%) EREEH A (ILS 111810-201707, Jfi
B 95%) 19 E A 2 R e B AT SR L
2R (L5 110809-200604, Jii &% 95%). F£IL
RKE (LT 110878-200102, JHESTE 95%) 7
BER ('S 110709-200505, JHESE 95%) &
2% (L5 110860-200608, i &% 95%) Pk
iR (k5 0773-9910, s /4L 95%) W HH [EH 24

s AR R E BT s M R (k'S MUST-18101104,
JREEL 95%) “FIRAR (dit5 MUST-14082611,
JRE A 98% ) . E &AM (5 MUST-
17030408, i &5 #7 99.2%) #B & & (L5 MUST-
16040814, Jii &7 %0 95% ). ¥ L (its
MUST-17040707, &40 98.1%) Mz (ks
MUST-16032406, Jii 24344 95%) W H BB 2 Hiks
B A IR A F] ERERE B (4Ik'5 ps10061801,
RS EL 99%) T E RCERE AR A IR A
PR ('S PO6D9F77001, i /% 98%). fil
A (5 P19D10F106420, J5i 234 98%) [
AR AR R A R AR . /N LR R DR
FILJERIZGHE . K. KRB, AR, BHLAEH.
JREE WP T WPEEG 1. RERE. R W 10
WR 2GR 350 b Ll AR R R o 24 A PR A R 4L
2 R IEEZJYINT T B A 24 BARHI 70 5B 5K Bk 00T 7 B 48
S, BIFE ChEZG) 2020 SRR —HG RSHE
2 HEEHER
2.1 RSB RO
2.1 /DN LIEAR R O RRA R S BU LT
FROERZ TR 2 mL, & 10 mL Ed, WKk ZEZIE,
L), 22022 um FUALIEIREDEE, HUERIE, RIS,
2.1.2  ZPERIIEIE KA RERE. TR
AT RS WE TR VS 0 ISR
ToowE . JREEFTRY I =S R AT, RS REST
Ry i =50 . HERRAR RS R R S5 AR 2 R A s
FUM A MET 50 mL HIEHEIM A, FEEMA
60% FEE 20 mL, #7530 min, £& 0.22 um ffLIE
EpERt, HsRuEw, RITE.
2.2 MERGEARH

FEEFRIUS X G &, & 25 mL &)+, H
FH AR R B2 B2, I B B IR P2 2079 40 pg/mL (1)
A X BRI TR
23 @iEEH

¥ F ACQUITY UPLC % %, it A
ACQUITY UPLC BEH Ci5 (100 mmX2.1 mm, 1.7
pm, Waters 32 [ED (4 34E; L 0.1%H R 40 (A)-0.1%
HER/KIE (B) #HATEEEEBENL, 0~5 min, 5%~
13% A; 5~20 min, 13%~25% A; 20~25 min,
25%~60% A; 25~35 min, 60%~90% A; F:iE
40 C, AFURE 0.4 mL/min, #FFEE 5 uL.
2.4 [RIEFEH

Ji 1 % 5 K Xevo™ G2Q-TOF £%t. &1
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ERHE, ARRUREN 5 uL/min. N T IREY L EEE
T REER ETEE, KA MSEBETRE M,

T TG m/z 50~1500, FHERTE] 1.0s, $948
FEIR 20 ms, fiff#EAERE 30~50 €V,
2.5 SEIGHER

IR L, AW TR SR
R T B HH STk AR R, LA 108
AMEEERGY, ARG 37 ANFEEZE. 11 ANEDImEE.
13A=0EK 4 MARIRERE 2 ESRE S
BARNEREL, 4 DR ER. 4 DNEHIRIELL K

18 ANHABSERR A T261, /N LI AR LI O A Ak 7
gy AR O LR 1, BARRME B LR 1.

ZHNR: 1 EERNHERVERE m/iz 50~1500, 3§
A 1.0 s, F9H59EIR 20 ms, RifERER 6 eV; 2 i

IEE AR
41
1
117
3 0 10
5§ 83 8,99
8788 100l 0
|p2.23 ’@(MM 9] ’Es %0 7 N
f i 919
'Ul q‘\fLU LI lu ‘uj 'lllLJ‘LL.A_n_/LAJi
59
28
51,52,53 75
12 68 FUE TR
’ 72
2,6
54
2
10 44
1900 4243 5 9
lé{ﬂ.l ,14.4298551\ ! 4 iy 8285’829 93.94 5
‘ 5,200l X 107
AT ol UK kel el -
70,71 .
2 4 6 8 10 12 14 16 18 20 20 24 26 28 30 32 34 36 38

t/min

B 1 EF UPLC-Q/TOF-MS H/\JLiEFA LR O ARG 22 5 43 Bk 2 i E
Fig. 1 Base peak chromatogram (BPIs) of chemical components of Xiao’er Xiaoji Zhike Oral Liquid by UPLC-Q/TOF-MS

Fz1 NJUERERZORERNYER S LC-MS #1E
Table 1 LC-MS data of chemical constituents of Xiao’er Xiaoji Zhike Oral Liquid
\ o it SEE  RE N .
&5 twimin HESTET WhET iaes® R FIR
(mfz) (mfz) (X10-%)
1 056 [M—H]- 181.0712 181.0726 7.73 179,165,101  CeHuOs SRAE R FRIIL Y
2 058 [M—H]- 5331718 5331716  —0.38 377,341,101 CiHaOw ML P 3 2 - YIILy:
W SR 2 e e
3 062 [MHH]* 1441025 1141027 175 134,114,107 CiHiNO2 3-MRAE YR H g Le) TR
4 063 [M+H]* 1681025 168.1031 3.57 150,135,107 CsHiNO; IR L
5 0.65 [M+H]* 118.0868 118.087 1 2.54 107,91,86,81 CsHuNO: L-HA IR READ
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G wmin T on KR RE e e 4 i
(m/z) (mfz) (X109
6 066 [M+H]* 1280712 1280706  -4.68 110,81 CeHoNOz 5 2 FR LA S AR TR
7 068 [M+H]* 1280712 1280704  —6.25 110,81 CeHoNOz 2 FEE AR A Vi) T
8 071 [M+H]* 142.0868 142.0873 352 113,110,81  C/HuNOz % HIEHHEAR TR
9 074 [M+H]* 3431240 3431224 466 179,161,101, CuHxOu  JEHEE bS]
10 074 [M—H]- 133.0137 133.0141 3.01 11571 C4Hs0s SRR Il
11 075 [M+H]* 1420868 142.0866  -141 113,110,81  C/HuNO:  MEHEAHRIY HEEH
12 080 [M+H]* 1561025 156.1016  -5.77 141,125,97,82 CeHisNO2 SR ERAEARHE 1Y HEEH
13 081 [M—H]- 1910192 191.0196 209 111 CeHgO7 ikl R I 1L
14 081 [M-+H]* 1820817 182.0827 549 163,145,136 CoHuNOs  L-B¥&EmL TR
15 081 [M+H]* 2681046 268.1053 261 136 CioH1aNsOs  JiRFF112 JJIE3
16 095 [M—H]- 3091186 309.1184  -0.65 191,179,161 CiH2209  4,6-dideoxysucrosel®! S
17 129 [M-+H]* 1440483 144.0489 417 127,87 CeHoNOS  5-FRTFHIIEIR-4-JGHE0ST  Ib3EE T
18 164 [M—H]- 1530188 155.0214 588 138,109 CrHs04 JR LA puil|
19 183 [M—H]- 4751452 4751464 2.53 313,151 CooHasO13 A =R FLNEHE 1Lk
20 184 [M—H]- 3751291 375.1297 1.60 213 CisHaaO10  FLARIEHTRI pe]
21 190 [M—H]- 353.0873 353.0879 1.70 191,179 CisH1809  Hrég R0 EALE 1
i}y
22 198 [M+H]* 127.0395 127.0402 551 99 CeHgO3 5-F¢ F AL R e EALA
23 201 [M+H]* 2050077 2050972  -2.44 190,161,146 CuHN0; L-fa& TR
24 228 [M+H]* 178.0360 178.0363 1.69 144,130 CeHuNOS; ¥ hhizl (UEIuR
25 232 [M+Na]* 3231107 3231112 155 194,137,121 CuHn07  BHIFFLD pet )
26 233 [M—H]- 2550505 255.0518 510 243,195 CuH07  dimethyl 3,6-dihydroxy-4- b1l
methoxyphthalate!®]
27 245 [M—H]- 137.0239 137.0241 146 135,115,101 CrHeOs 34- R IR HEDe LU
28 258 [M—H]- 461.1659 461.1668 1.95 135 CooHa0012 MR ELI bt
29 266 [M—H]- 191.0556 191.0563 3.66 175,147 CrH1206 E T
30 275 [M—H]- 289.0712 289.0692  —6.92 137,125,123 CisHuOs  JLZEDN TR
31 280 [M—H]- 787.1933 787.1976 546 625,463,301 CasHawOz Mtz K -3-O-p-D-RI & HE-7- W35 1
O-B-D- AR F120]
32 287 [M—H]- 3530873 353.0881 227 191,175,173 CiHisOs  ZEJFETE EREAE L
ik
33 315 [M—H]- 239.0556 239.0563 2.93 195,179 CuHwOs  2-benzyl-2,3-dihydroxybutan- 4511
edioic acid®
34 317 [M—H]- 353.0873 353.0878 142 191 CiHi1s0s  FRERJRFRIE EALA
35 324 [M—H]- 179.0344 179.0348 2.23 135 CoHzO4 PRI SO ILHE . 3R
36 344 [M—H]- 6251405 625.1417 1.92 463,301 CoHaoOr  HlB&-7-O-p- I —FEFY JhE 5+
37 356 [M—H]- 771.1984 7711987 0.39 609,447,185 CasHawOn Ll 5 -3-O-B-D- Mk Wi 4 & W27 T
Wi BE-7-0-B-Jz B0 — 20
38 371 [M—H]- 547.1663 547.1675 219 385,223,190 CxHzO1  Z-FFFEREME —HEFFIST  W3EHT
39 388 [M—H]- 801.2089 801.2094 0.62 639,477,315 CauHeOz  7RZEH-3-0-p-D-MLWH & W= T
B 7-O-B- S IR
40 394 [M—H]- 4851295 4851287  -1.65 353,191 CaH6013  VAEERHIO FSE
41 397 [M+H]* 3101654 3101646  -258 251,179 CigH2aNOs*  FFFBif T1320] WEIEMT B

E=

EHT




¢ B 202F 128 $52% B 238 Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 23 « 7121 -
8F1
G wmin pTaT  Cm RMECRE s 4 K
(mfz) (mfz) (X10-%)
42 467 [M—H]- 6391561 639.1555  -0.94 477,315 CagH3:017 isorhamnetin-7-O-p- KE R
gentiobioside[®!
43 468 [M—H]- 593.1506 593.1517 1.85 431,341,269 CorHsoOs bR 2 A4 pk T 1Lk
44 495 [M—H]- 547.1663 547.166 7 0.73 385,223,190 CasHxO1s E-FF PRI _FEHIST  WD3Ei T
45 513 [M—H]- 385.1135 385.1145 2.60 371,325,223  CurHzOw JFFRRH & HHH 1 (E3IuR
46 584 [M—H] 681.2395 681.2383  -1.76 519,357 Ca2Ha2O016 A JIR T 7 2] it 125 &
47 641 [M—H]-  609.1456 609.1453  -0.49 301 CorHa0016 1L Z2H3-3,7- R 0] ZEREAE
48 6.65 [M—H]- 463.0877 463.088 9 2.59 301 CatH20012 &2 k1716 SO, E AT
49 674 [M—H]-  609.1456 609.1481 410 463,301 CarHa016 = ] "T7:1516] IOILAE, T,
B sy
50 693 [M-+H]* 197.1178 197.1185 355 179,163,149 CuHis0s B3 pyfigia JRE
51 698 [M—H]-  463.0877 463.0880 065 301 CarHa0012 S 17161 Il it sty
52 6.98 [M—H]- 287.0556 287.056 4 2.79  271,179,161,151 CisH120s KB Rk
53 699 [M—H]- 5951663 595.1672 151 459,287,151 CoHzOus KHiH# 41 RSk
54 704 [M—H]- 2230606 2230601  -224 179,161,135 CuHi:0s T2 KT
55 744 [M—H]- 447.0927 447.094 1 3.13 285,275 CotHaoOu AR ELFFI2 JRZE
56 760 [M—H]- 595.166 3 595.166 3 0 459,287,151  CorHOss #idb3e EHATY RS
57 767 [M+Na]*  779.2374 779.2376 0.26 603,325,163  CaHwuO1 JEFEEH B s
58 792 [M+HCOO]* 441.1761 4411745  -3.63 305,261,130 CaoH2s0s W4t T
59 806 [M—H]- 5931506 593.1506 0 447,285 CotHx015 2 4F 10 RSk
60 811 [M-+Na]* 6471952 647.1947  —0.77 471,325,163 CaHsOs ML AT gl
61 826 [M+H]*  287.0556 287.0560 139 163 CisH1006 L1 ZE 18] R, BT
62 879 [M—H]-  447.0027 447.0928 0.22 301,300,271  CaHxOn #fi B #1 S E AT
63 883 [M—H]-  579.4714 5791711  -052 271,151 CorHa014 257l B #1124 AR
64 907 [M—H]- 4331135 4331126  -2.08 271 Ca1H22010 Al 2 % -O- Bk 1Y H sk
65 918 [M—H]- 5191866 519.1869 058 357 CasHa20n (+)-fafli%-p-D- T
WL ot 0 7 )
66 918 [M—H]-  357.1338 357.1340 0.56 341,269 CaoH20s  EA AR AR
67 934 [M—H] 4771033 4771026  -1.47 315,301,285 CxHzOn 7RZEX-3-0-p-D- WEGF
WL ot 3 7 200
68 959 [M—H]-  579.4714 5791712  -0.35 271,151 Ca7H32014 At F7 712 AR
69  9.82 [M-+H]* 271.060 6 271.0615 3.32 153,119 CisHi00s & R E R/ 2412 JRE, ML
70 1033 [M—H]" 4571710 4571702  -1.75 325,163 C21H30011 eugenol beta-primeverosidet® £ 111
71 1034 [M—H]-  461.1084 461.1092 1.73 299, 286 CooH220u  FMAE-7-O-B-D-HiwIEE K2
721057 [M—H]-  609.1819 609.1832 2.13 301,286 CagH34O15 18 F7 #1621 BRI, AL
73 1073 [M—H]- 7532242 753.2261 252 609,223,190 CauHwOw “HFFEORMIE ZFEHI  W3gERr
74 1103 [M—H]- 4631240 4631209  -6.69 301 CooH2Ou Y E-7-O-p-D- AR sk
75 1135 [M—H]-  609.1819 609.1829 1.64 301,286,164 CosHaO1s s 7 #1] H Sk
76 1223 [M+H]* 385.140 0 385.1415 3.89 325,273,179,  CaHaN2Os L% ELIE — Jefhk 1081 )

165, 147
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G5 wmin darer on  KWECRE st 5 e
(mfz) (miz) (X107
77 1352 [M—H]- 533.2023 533.2020 -0.56 371 CoHaOu 35T H G el
78 1352 [M—H]- 407.1342 4071357 3.68 245 CaHz00  IWEZF BT AP I
79 1366 [M+H]* 387.1556 387.1530 -6.72 329, 163, 147 CooH2N20s  ZBEZ UG — ik 2081 it
80 14.08 [M-H]*  1417.6487 1417.6465 —1.55 931,799, 683,653,521 CeaH10403¢ WA 21T E23 Rt
81 1435 [M+H]* 387.1556 387.1559  0.77 330,315, 216,147,114 CaoH2N:Os  ZEE% EUE — ¢k 3081 st
82 1476 [M—H]- 371.1495 3711482 -3.50 250,121 CaHuOs  HEFUARERI 5l
83 1481 [M+H]* 4533441 4533452  2.43 209,114 CasHuNsOs  1,8,15,22-tetrazacycloocta- #5365 T
cosane-2,9,16,23-tetrongl?4
84 1572 [M—H]- 271.0606 271.0610 1.48 151,119 CisH2Os A& FRsE
85 16.05 [M—H]- 5931870 593.1853 -2.87 285 CogHa014 X ELFR sk
86 16.05 [M—H]- 285.0763 285.0767 1.40 271 CiHuOs  FiEfE 5 Rk
87 16.66 [M+H]* 361.0923 361.0919 -1.11 163,145,135 CigH1s0s  HEEF IR Rk
88 1690 [M+H]* 287.0919 287.0921 0.70 203 CiH1Os  JlE A 00 e
89 17.01 [M—H]- 5931870 593.1865 -0.84 285 CosHa010 Ak H T P
90 18.04 [M—H]- 301.0712 301.0695 -5.65 164,151,136 CisHuOs R FRPY R
91 2034 [M+H]* 10935431 10935433 0.18 961,815,683,485  CoHauOzs  ZfrHEKGHEEFF DI ffd
92 2095 [M+H]* 12255853 12255822 -2.53 1093, 961, 799, 683, CorHo:Ozs  HfH 21 D13 T
521, 485
93 2122 [M—H]- 12655803 12655839 2.84 681 CsoHoaO29  HEHEHLE AL i
94 2129 [M—H]- 12075748 1207.5718 —2.48 665,503 CstHwOz &2 DI R
95 2184 [M—H]- 401.0873 401.0891  4.49 289,245,125 CaoH1809  JFAETH ZATAME IRy
9 21.86 [M—H]- 517.3165 517.3156 -1.74 327,146 CaoHsO7  #Hij%& Bl TR
97 2239 [M—H]- 329.2328 329.2325 -0.91 311,285,211,183  CisHuOs  KJFifRH JRE
98 2241 [MA+H]* 4732175 4732162 —2.75 454, 425, 367 CosH30s & LWL FAAME sk
99 2241 [MA+H]* 4712019 4712018 -0.21 425 CosHa0s Tl & H sk
100 2276 [M+H]* 3431182 343.1181 -0.29 329,315,301,287  CioH1s0s  3'4"78-VIFAZEEERT 5L
101 2290 [M—H]- 503.3373 503.3394  4.17 485,422 CaoHagOs  FAHAAFEHDE Wi
102 2317 [M+H] 5152281 5152287  1.16 473 CagHxOs  HRARL0] sk
103 2339 [M+H]* 4031393 4031396  0.74 425,373,358 CauH20s IR REY HSk
104 2404 [M+H]* 3731287 3731287 0 359,345,331, CaoH2007  SRHE S sk
105 2406 [MA+H]* 4552070 4552067 —0.66 395, 389 CosHa07  BAAMHE H sk
106 2443 [MA+H]* 380.1236 389.1249  3.34 373,359,345,331  CaoHaoOs £ HIE IR KRNI H sk
107 2450 [M—H]- 4873423 487.3463  8.21 455,439,423 CaoHieOs  2,19- T 3LAE KL i
108 2563 [M+Na]*  689.4182 689.4102 —11.60 649, 603, 475 CauHssOs  329-RHIBCEAERE N
E@?*{M]
* 505 B 5t L A A

*confirmed by control substance
251 FERAEY) /N JLIHAR R RV o
KM 2N B TR E, JLEE H 36 M3
Btk &9, b 31, 364 37. 39. 42, 43, 47~
49. 51. 55. 59, 61. 62 67 69. 71. 100. 103.
104, 106 MR (B FKALAY); 30, 52, 53, 56+
63. 64. 68. 72. 74. 75. 84~86. 89. 90 H

W (B RKEY. WA B LS T
e H S G e, R s
CO. CO %R HEETER. CHEA RDA Z# LA
T B R A 819,

ERETEATN, mERLEY ST CHRE
RDA 2, PR AL, BY32 34y, w2 fr



¢EH 2021F12 7 $52% B 238  Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 23

* 7123«

A ‘ OH
OH__~ 01

|A | ci

/ I

on o8B

2 AU EY C FHRBREE
Fig.2 Fragmentation pattern of C ring of flavone
R DI EY) 49 b, ERE AT, RE
1Ay 6.74 min, —ZFUHEAE SRR HAHE D 75T
WA miz 609.145 6, i EIH FFEE R BTN m/z
463.087 8.301.034 7, HEFEHEN m/z 609 [M—H]

OH j’

milz 609 [M—H]~

609.147 1
610.149 8
463.087 8
l 611.1516
191.016 4301 034 7

mlz 463 [M_H_C6H1004]7
3 ATHRIERRIERE

Fig.3 Fragmentation pathways of rutin by mass spectrometry

TRAAMBRTE T miz 463 [M—H—CsH1004]
301 [M—H—CeHi100s]"5 73 F N CorH30016, 3—
XS HO ISR LG 5T T, RTREIELAR
BAEE 3, R E R ILE 4.

252 APIESRUEY) VISR AR T
A CHs. HoO SRR B2k, RDA AN EH %
Jr2 /N LR UER DR AR AL S AE T
B ME, HREEl 11 MEVIIESERIL A
LILED) 4 B0, FEIESFAEUT, @4 0.63 min,
—IHE B s A T B TR m/z168.103 1,

onl

° I OH

OH

m/z301 [M—H—CgH;00s]"

100 200 300 400 500 600 700

800 900 1000 1100 1200 1300 1400

m/z

B4 FTH MS/MS FiEE
Fig. 4 MS /MS mass spectrum of rutin

T B BTN m/z 150.092 0 [M+H—
H.01F, X et et 59 4 N2 30k,
ATREMAER R ILE 5, RS EILAE 6.

253 ROBEHRNAEY) RO HFWED T
RAREIEMER, /N LIERUEZ ORI e
MR JERIEET By 0N B AENE T A4 Mb
HW, BERkEBRAGE#R. LAY 60 A, 1EE
TSR B I 1A A 8.11 min, — 255 B SR

oH . | ml
AN §
O o

=
HO HO™ %

mj/z 168 [M+HT* miz 150 [M+H—H,0[*

El5 FIHHBIRIERBRE
Fig. 5 Fragmentation pathways of synephrine by mass

spectrometry



- 7124 - F8 B 2021128 #5238 $238  Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 23

DT ETIERN mliz 647.194 7, — AP FERER  m/z 163 [M+H—CaH30012]", T3 A CaoH360155

ETF N m/z471.147 7. 325.091 2. 163.040 8, HEME SIS S EX Lt —PHiAME A 60 AidH
RN m/z 647 [M+Nal", —HIAFREMAET=ET miz BEH A, RJREIZEE I 7, s B K 8.

y

471 [M+H—CsH00s]*, m/z325 [M+H—C1uHx07]", 2.54 HHRBILEY BIRBILEWENE

44.102 3
150.092 0
135.0T’1
168.103 7
...\...J....'..I...‘l‘.(...\..[ IIIII '.]..'...)..‘....’.
130 140 150 160 170
m/z
6 FEIRIRE MS/MS RiLE
Fig. 6 MS/MS mass spectrum of synephrine
OH 1 oH 1

HO.,, OH HO,, OH = .
0. LOH o !
o) 0 A \
(0] (0] HOJQN
HO B o A YaN HO . .
X0 Y OH OH . “OH
OH
HO Ho OH

m/z 647 [M+Na]* m/z 471 [M+H—CgH;003]" m/z 325 [M+H—C,4H,007]" m/z 163 [M+H—CxyH30012]"

B 7 EAEEE A NRIERBEE
Fig.7 Fragmentation pathways of forsythoside A by mass spectrometry

647,195 1
163.040 8
153.019.2 948.204 5
89.040 435 45 325.001 2 '
. 649.201 8
; , , o sor3eal 645.1799
) l 4711477 | t 644.1933
100 150 200 250 300 350 400 450 500 550 600 650

m/z

B8 EMESHE A B MS/MS Ri%E
Fig.8 MS/MS mass spectrum of forsythoside A



¢EH 2021F12 7 $52% B 238  Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 23

* 7125

TR T EELL [M—H] #ES T8 7 Ig 7R
e, HhMmRENEPILL COz B HoO 7+
IERNE. NI IER O IRB hH% e 14
NMEHE, LAY 2. 10, 130 18, 20, 21.
29. 32~35. 54. 87. 97. VL&) 32 R,
B TR N /o~ 2.87 min, —ZHiE(E B ERH

WD T T8N mlz 353.087 3, 2% R - E
F BT m/z191.056 5, #EMZ 22 JE IR C7H1206(m/z
192.063 4) ‘K7 1 N+, ZRJERE 2 e A
HERR CoHsOs (m/z 180.042 3) Fit /K 4H B (1) 46 iy PR

BE— RO I A Y 32 NERIEER, TTRE
RS e L 9, BT S B LK 10.

B

m/z 353 [M—H]~

#9

m/z 191 [M—H—CoHsO3]"

FIRBRAY B

milz 173 [M—H—CoHgO4]"

g—ﬁ*ﬁﬁ:

Fig. 9 Fragmentation pathways of chlorogenic acid by mass spectrometry

191.056 5

161 025 3\ 173|045 3
I

|

353.087 7

375.068 8

.~

-

T IIII II II IJ T

120 140 160 180 200 220 240

E 10 HRIRERY MS/MS i

260

m/z

280 300 320 340 360 380 400

Fig. 10 MS/MS mass spectrum of chlorogenic acid

3 g

AN JLTEAR R AR e — R R 25 T ),
HOEZINIAE ., B, RAWE@E. 17K,
R ARER, LR & Z A IR, CARATE
b R ACEE R i, R RS SRE AV 1 %ﬁﬁ
R, A L IR S B B A RSN
WS, TIMGSRER AN AR TGRS 1 %ﬁa
ol ahen . IR 2SR TR W, ARASRE S T = B

ENJRT KB B HEE R AN HERE AR, (218 E B

iz IR B RiE A s R EE 32
%,AAﬁmﬁ B sh I E R R, AR
o ERBERRE N AT AZ A e, IETR M 324K,

ARAE N AR 3 WA RIS AN HS VTR A 12 15 i i s
% AT AR TIRE. AR,

V RERE. RESEERNEMM L FR . kR
E%UM%%@*@%EH%%KT%%&W%,
m%ﬁﬁ%ﬁigﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂ
K, A BGRIIPURAE, AHLE B H ISR AR
WIBIZAER ISP, P2 AT RE RS R B A4 R 22
TR B30T 3 M v 3 RS R o S B R T
ke =y SN EER N GHE U Raib S SRR N 7 SRR F RS
PR FIZHYISET R BEFR, RN T HIA R R
1L RN A TR DA I B AR AR 2R i P
B, AT I S R PR FAT A A DL TR e 1Y



° 7126 «

¢EH 2021F12 7 $52% B 238  Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 23

DB, A 23R SE MR BB SHAR . R EUE 2 Th
R, MR R B R TS S IR AL A AR
SEHSL TR PG LR EBEENRSY, BA
B IER, nTeE TR A R KR B
HeSFNGHERERY; )1 B EFhG 177KTH
JfE R s SRR RSBV B R IK . PR IR ST AL
W B B A R AR, g A AT AR
B, Mg h oy B A3 2 1Y) 2 A 2k 2 B R AR
S PR APUEATE R 2GRS RE T LA G 245
17, FRERERGRIG. IR 2 Thk.
ASEEGESL T — MR, PRE ) UPLC-Q/TOF
MS FiART %, KN LR R ORI Ak 22 oy
BT T RTRAEFS E, HERIEEERAEH 108 ME
R, G YRR TIHE, 21 SRR T
ik, 10 ANRIETAERE, 11 A SRR HEREH, 13
AR TR, 8 NRUE TN, 8 AN RIE T4,
29 MRIFETAREE, 9 AMRIE TS T, 7 RIE
TICE T, 4 D RIE T . FEERSR A 2 H0k
PBEFRSE, A RSE T 1, KRRk HE
R, BHERMSBIRER, FERRN RIS
ZHRIET IO T, VIR 7 2 ORI T A
W, =Rk A, Hofth =i 2R 2 HORIE
TR IR, RKOBEERBREEM, LR
REZHRIET IOk, e iRe 5ok 8 0%
Tro ASZEG I B /N LT AR k0% 1R P 24 25 IR
FEAH AT R I HE b R B AR AL S0 KA
RBFR HHEEAFNREEFGF R

SE

[ T, XRE, s, N LEB R DR I
PRIFSE (9] P EE 25244R, 1996, 11(5): 8-10.

[2] hEZG [S]. —#. 2020: 581.

[3] Zhang G M, Huang Z Y, Sun R, et al. Xiao’er Xiaoji
Zhike oral liquid combined with azithromycin for
Mycoplasma pneumoniae pneumonia in children: A
systematic review and meta-analysis [J]. Evid Based
Complementary Altern Med, 2020, 2020: 1-13.

[4] A%, e, BRP, . N LEAR R O IR G
2GR T ) LEE SV R T i PR SCR Rz S 8¢ (] 57
FREEZY, 2020, 15(11): 1611-1614.

[5] ZWKIE, 57, £OLMe, 5 MR ERBKa N LEM
LB R VIR TT /N ) LS IR it 5 Y R 7 2000 22 4
ML [1]. HELE T4, 2020, 18(9): 130-132.

[6] Horai H, Arita M, Kanaya S, et al. MassBank: A public

repository for sharing mass spectral data for life sciences

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[J1. J Mass Spectrom, 2010, 45(7): 703-714.

TrmeHl, RAEA, WA g, & H AR 1
UPLC/ESI-TOF/MS 4347 [1]. BRI SIRIR, 2014,
29(2): 120-124.

Li C R, Hou X H, Xu Y Y, ef al. Manual annotation
combined with untargeted metabolomics for chemical
characterization and discrimination of two major
Crataegus species based on liquid chromatography
quadrupole time-of-flight mass spectrometry [J]. J
Chromatogr A4, 2020, 1612: 460628.
LiLL,LuoZQ,Liu, ef al. Screening and identification
of the metabolites in rat plasma and urine after oral
administration of Areca catechu L. nut extract by
ultra-high-pressure liquid chromatography coupled with
linear ion trap—orbitrap tandem mass spectrometry [J].
Molecules, 2017, 22(6): 1026.

THE%E, wilt%E, 2877, % &+ UHPLC-LTQ-
orbitrap-MS/MS HAR TSR I s [, FE
FRZh 2k, 2016, 41(18): 3371-3378.

YL, BAESe, 187577, 4. UPLC-QqQ-MS/MS [Flif
W5E BT 4 ARG [I]. I SER T ) 2%
£, 2019, 25(17): 152-159.

2R, JEPE, VrEe, &5 T UPLC-LTQ-orbitrap =
Pag b0 SEZ3) N S S % VIl 1) M M ES R
248, 2019, 25(1): 201-210.

AKOLAY, HRAENI, A4E, 2% HPLC-TOF/MS Xf 31
AL PRGE S )] T R B ARE, 2018,
45(2): 358-360.

TrHE. RP-HPLC V&[RRI E 5207 WAL AR 6 Fi
PERAY (0], HEZE, 2015, 37(7): 1482-1486.

ML, FRAEs, PHE, 4. JE T UPLC-Q-TOF-MS i
PR ;BT 4 AL Y (7], A SRR, 2020,
11(3): 14-18, 35.

INIETE, WXz, Wik, MU A2 pior & 25 8R4
Mt FLat R 7). Hikzi®:, 2019, 31(8): 57-59.

2rR, kOt JrEmoR, & N LEBUERE DR Z i
B 53 3 B HPLC 8 SUBEIEAT 50 [J]. 54y,
2017, 48(21): 4440-4447.

Wil ZEEE, T4AM. Bl 5 R A2 B R
FHUR [0]. & REE2E, 2011, 33(2): 184-186.

FhECAr 1B & [J]. W2, 2017, 40(10): 2387-2389.
Meng Z H, Li W L. Analysis of the constituents in semen
descurainiae by UPLC/Q-TOF-MS/MS [J]. J Chin Pharm
Sci, 2015, 24(5):303-309.

Liu WY, Zhou C, Yan C M, et al. Characterization and
simultaneous quantification of multiple constituents in

Aurantii Fructus Immaturus extracts by HPLC-DAD-



¢EH 2021F12 7 $52% B 238  Chinese Traditional and Herbal Drugs 2021 December Vol. 52 No. 23

° 7127 -

[22]

[23]

[24]

[25]

[26]

[27]

ESI-MS/MS [J]. Chin J Nat Med, 2012, 10(6): 456-463.
IyF54, Islam A Elsehemy, $57#5%. 17777 3R 1L 2
WA [1]. M4, 2020, 48(2): 85-86.

XAEFe, AEHEER, mHoase, &6 RIS T SR 2
WE oy R 2B R T R (3], o S 70 2
&, 2020, 26(2): 190-202.

WEW, BREF, TWF, &F. R4
HPLC-DAD/ESI-TOF-MS [ P45 [J]. )7 HAL T,
2020, 48(7): 101-104, 168.

Ao N N, Qu Y, Deng Y Y, er al. Chemical basis of
hawthorn processed with honey protecting against
myocardial ischaemia [J]. Food Funct, 2020, 11(4):
3134-3143.

gy, SRPCHE. JNEE Ak 2 i 43 AN 24 B A F A 903k e
KB AR ST 47 [7]. FE 2, 2019, 50(19):
4808-4820.

43, THER R M. R RigREEE

[28]

[29]

[30]

[31]

[32]

(33]

A i pRE, 1986: 67.
e, WA, RO, S5 AREOTET R (0], B
BIHT 5N, 2016(24): 64.
Kaushal M, Mishra A K, Raju B S, er al. Betel quid
chewing as an environmental risk factor for breast cancer
[1]. Mutation Res, 2010, 703(2):143-148.
FMGH, M AR TR R (1] BRI
BE24, 2007, 20(5): 443-446.
ke R A RUR S PRI S 2R (] S
BBt 5 245 20T, 2019, 19(91): 180.
R, BEST, Bool, & HSETED DRt 1
ARKEE sl s (1], b 2E 25 5 Im R 2 2,
2012, 23(6): 612.
Xu M Z, Lee W S, Han J] M, et al. Antioxidant and
anti-inflammatory activities of N-acetyldopamine dimers
from Periostracum Cicadae [J]. Bioorg Med Chem, 2006,
14(23): 7826-7834.

(e £t



