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Abstract: Objective To study the chemical constituents of Qiwei Tongbi Oral Liquid (-LB&iEE O ARW) by using high
performance liquid chromatography-quadrupole time-of-flight mass spectrometry (HPLC-Q-TOF-MS/MS). Methods The analysis
was performed on Agilent ZORBAX SB-Cis (250 mmx4.6 mm, 5 pum) column. The mobile phase consisted of methanol and 0.1%
formic acid aqueous solution was used as gradient elution. The flow rate was 1.0 mL/min and column temperature was 25 ‘C. The
mass spectrometry was acquired in both negative and positive ion modes by using electron spray ionization (ESI). These components
were further analyzed based on high-resolution mass-to-charge ratios, fragment ion species and other information combined with
reference substance and literature data. Results A total of 72 compounds were identified and predicted, including alkaloids,
flavonoids, amino acid, phenolic acids and phenylpropanoids, of which 18 compounds were verified by reference substances.
Conclusion This study lay the foundation for elucidating its active components, and provide reference for the quality control of
Qiwei Tongbi Oral Liquid.
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Agilent 1290 & = RGRAR (G4 (SEE 2 4R
AF]D; Agilent 6538 QTOF i (SEE 2L A
F]); Centrifuge 5424R =g E5.0HL (Eppendorf 2
A]D; KH2200B ZYEE i ey (R AR AR A
BHMRATD; Pacific TH7 BRI (EEZEIRK
AT]); Mettler Toledo ME303E AL Hi 7 KT (Hk:
BRI Z A AR A 7]); Mettler Toledo XS205DU
BRI (REE-FER Z A3 G IR AFD.

X R S TERR (k'S R27J7F18588, Jii & 77
$=98%). HFTHEIEE (5 ROA6F2, E/4=
98%) W H M AR AR AR S
(#t5 YH-140404) W H gk B A RHE A R 2
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211 Ak % Ak Agilent ZORBAX
SB-Cig (250 mmX4.6 mm, 5 um), VRahAH A HEE
(A) -0.1%FR/KIET (B), WEliBEE: 0~10 min,
1%~3% A; 10~35 min, 3%~20% A; 35~50 min,
20%~30% A; 50~70 min, 30%~55% A; 70~75
min, 55%~100% A; 75~85 min, 100% A. AFiR
25 ‘C; MAFE 1.0 mL/min, HEAEE S L.

2.1.2 Juikskft AmIE SR (ESD, 1E. AR
TR, B E % E Y miz 50~1500;
ZASE 7T 40 psi (1 psi~6.895 kPa); #EfLHi /% 65
Vi RfEHEIE 135V, BAEHIE, EE T 4000
V. AT 3500 V; TS AL E 10.0 L/min;
TSR 350 °Cs RERERER 7B E N 10, 20,
30. 40V.
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R, KNEIR. WIER. WHET. WE TR, &
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KT GRRA D-ER AR R SR, W%
FRIE, N 50% FH ] 75 % 5 10~30 mg/L iR
E %A S A, 14 000 r/min B0 10 min, E143.

2.2.2 HEASIEB PR & FBEE TR 1 mL b
WRIE O IR T 10 mL IR, Ak ERE
ZIEE, $£%), 14000 r/min 250> 10 min, E75.
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Fig. 1 Total ion chromatograms of Qiwei Tongbi Oral Liquid
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Table 1 Identification of chemical constituents from Qiwei Tongbi Oral Liquid by HPLC-Q-TOF-MS/MS
5 wmin TR FE DTETH K Wﬁ MSIMS (mi2) AR Kl
(miz (mfz) (X109)
1 218 CiHuNO; 1461055  [M+H] 1471128 003 84.0811[M-+H—HCOOH—NHs]* N ae iy
2238 CHuNQ, 1741170  [MA+HJ 1751193 199 158094 8 [M-HH—NHgJ", 116071 2 [M+H— KRR LY
CHNsJF, 70,065 1 [M+H—CHsNs—HCOOH]*

32318 CHINO, 1330375 [MHHJ 1340447 063 117.0746 [M+H—NH* KA LY

4 23%5  CiHuOs 1620528  [MHNHJ* 1800862 249 1620759 [M+NH:—HQ]* R R T

5 258 CiHuOs 1820788  [M+H]' 1830866  -156 165052 1 [M+H—HO[, 147.044 5 [MA+H— D7 g0 T

2H0]", 129,035 4 [M+H—3H,0]"

6 2566 CHNO, 1470532  [M+H] 1480607 -179  102.054 6 [M-+H—HCOOH]", 56.049 6 [M+ AR LY

H—2HCOOH]*
72590  CHuOs 1800634  [MENHJ® 1980966 310  180.082 3 [M-NHs—HO], 163.059 4 [M+ HiiHild T
H—H0]*

8 288  CuMsOr 3001679  [M+H]* WA743 213 3615507 [M+H—CH,O* 758R-33 5-rimethoxy-4' T-epoxy-  JEIfLE
8,5neolignan-4,9,9trioll!el

9 3663 CHeOs 1340205  [M—H] 130140 186 89.1499[M—H—COp" R T

10 3985 GHuNO; 1170790  [M+H]* 1180867  -377  72.080 7 [M+H—HCOOH]", 55.054 3 [M+ 4" iy

H—HCOOH—NHs]*

11 520 CiHNs 1350545  [M+H]' 1360620 -168  119.0355 [M+H—NH* fpIgnd” L2110

12 587 CHNO; 1230320  [M+H) 1240394 -077  80.0495[M+H—COZ", 780343 [M—COOH]* ke LTINS

13 7202 CHiNOs 1200426  [M+H]' 1300500 <100 84,0445 [M+H-HCOOH]* g L2110

14 801 CHiaNO, 1310946  [M+H] 1321023 299 1150420 [M-+H—NHs]", 86.009 2 [M+H— I Y

HCOOH]", 69.033 1 [M-+H—HCOOH—NHy*

15 1229 CiHzOu 3901162  [M+NaJ* 4131058 089 2510605 [M+Na—Glc]* K= ek

16 14612 CH0s 1700215 [M—HJ 1600144 117 125026[M—H-COO]" BRTR A

17 18490 CHuNO, 1650790  [M+HJ' 1660862 033 1200805[M+H—HCOOHJ" 1030527 [M+  %HEE Y

H—HCOOH—NHs]*, 77.039 5 [M+H—
HCOOH—NH;—CaHy]*
18 19650 CiHe0s 1380317 [M—HJ 1970044 013 93.044 6 [M—H-COO]" TR E
T

19 19658 CuHiOr 2861053  [M+NaJ* 3000946 041 147.0452 [M+Na—Glc]* REERE A

0 1973 CHiO, 1240524 [M+HH]' 1250597 005 107.0488 [M+H—HO]* I it

20 013 CHi0s 160317 [MHH) 1270390 023 1090274 [M+H—HO", 810336 [M+H— 52 fiEs” L2110

H:0—COJ*
2 2190 CuHpO; 1760827  [M+Na)* 194172 183 177.090 0 [M+H], 165001 3 [M+Na— 2-(3- %K) AiliRe 2 e Rk
CHsCHyJ*

B 48B3 CuHxOp 4701424 [MHH]' 4711497 001 2942073 [M-+H—CoHyOq]* 5-O-feruloyl-3-0-(p-D- Bl
glucopyranosyl)-2-deoxy-D-
ribonoglactone®21

% 24393 CHeO: 1540266  [M—H] 1530197 086  109.0272[M—H—COO] LR ek

TS

% 0766 CuHaNOs 3311784 [MHH] $21857 022 3001557 [M-+H—CH;OH]* 4hydroxy-3 6-dimethoxyl-17- R
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HER1
W i AT R gogp e R SIS () e i
(mfz) (mfz) (X109)

%6 31661 CiHuNOCl 3831136  [M+H]* 3841205 089 348146 5 [MAHH—HCI', 341081 3 [M+H— Rl HIE
NHCH.CHzJ', 305100 7 [M + H —
NHCH,CHz— HCI]", 299.090 4 [M+H—
NHCH,CH;—HCI—CHy]*

21 3 CuHxNO: 3291627  [MHH[ 3304705 -156 241088 4 [M+H—NCsH—CHOL, 213003 2 RER HIE
[M+H=NCaH—CH:0—COJ*, 209.061 5
[M+H—NCsH—CH.0—CH,0]*

28 33383 CuHuNOCl 3071292  [MHH 3981366 -0.27 362158 9 [M-HH—HCIF, 341079 7 [M+H— RBiCHE HIAHE
NC3Hi]*, 305.100 8 [M+H—NCsHr—HCIJ*

29 HIT CxHuNOs 6563098  [MHH]' 6573176 085 642173 7 [MHH—CHy", 330.169 1 [M+HH—  JiFERRI HIAHE
CioHasNO]*

30 3824 CwHoNO: 3131314 [MA+HF 3141398 355 3001197 [M+H—CHJ* T S HIAHE

31 30678 CxHsNOs 3271835  [M+HJ 3281908 024 255.1035[M+H—NCiHu]* ARz AlY Tt

2 40095 CuHuNOCl 3971292  [MHHF 3981352 324 362150 1 [M+H—HCI}", 341078 4 [M+H— dauricuminel?? HINE
NC3Hi]*, 305.097 6 [M+H—NCsHr—HCIJ*

33 41322 CHuNO; 2071365  [MHHT 298.1436 057 281048 8 [M--H—NHgJ*, 265015 6 [M+H—  HAEfIE2 Rk
NH;—CHJ*

3 42298 CiHuOs 3721420 [M4Nal 3951325 =315 36417 1 [M+Na—CHOH', 233077 4 [M+ 4T &R Rk
Na—Glc]*

35 42800 CoHuNO# 3421705 [MJY 3421705 151 297.113 1 [M—NHCoHg]", 265.086 2 [M— AZ7H" Rk
NHC;Hs—CH.O]*

3% 43833 CuHuNOs 2190895  [M+HT 200062 282 178126 4 [MFH—-CH—CoHa*, 162072 1 7-ZE3-3-WIMBI RS gRAl
[M+H—CoHs—CH:0J*

37 45067 CuHasNO: 3291627  [MA+HJ 3300703 096 29910 7 [MHH-NH.CHi[', 267.108 8 [M+ R g Rk
H—NH.CH;—CH:0]*

38 48211 CwHaNOs 3271471 [MHHF 381534 285 297106 2 [M-H—NH,CH]', 265.086 6 [M+ i AR Rk
H—NH;CH:—CH:0]*

39 48264 CuHsNOs; 3551784 [M-HHJ 361860 <103 3400759 [MHH—CH4J", 264079 7 [M+H— IS EL{TI] Rk
2CH:0]*

40 5005 CxHoO: 3241360  [MANHJ® 3421697 033 327.1451 [M+NHs—CHJ", 312123 7 [M+  eupomatenoid-76U itk
NH:—CH:0]*

4 50180 CuHiON 3251314 [MA+HF 361384 087 2961017 [M+H—CHOJ* PR HIAHE

4 54865 CuHa 024721 [MHHJ 2031794 013 1611276 [MAH-CoHgl", 146.004 7 [MHH—  EEHAE () T
CsHs—CHy]*

43 56417 CuHisNO: 3210999  [MHHF 3221072 057 2900753 [M+H—CH.O) BRI B T HE

4 51249 CpHsOs 4181628  [MHHJ 491705 <109 4042116 [M+H—CHJ* THIEEE T

45 5790 CuHuOu 522101  [M+Na* 5451998 086  365.1655[M-+Na—CsHrOsf" 75,8R-dihydrodehydrodiconiferyl &1

alcohol 4-O-p-D-glucopyranosicel™d

46 59130 CrHiOp 1220368  [M+H]' 1230441 036 105.0342[M—OHJ, 77.039 1 [M—COOH]*  AMEL Tt

47 50507 CuHwO: 1940576  [M+HJ 1950649 146 177.0548 [M+H—H.O]' R Bl

8 60112 CuHauOw 4321059  [MHHF 4331132 064 271060 1 [M+H—GIc]", 2430635 [M+H—  JekiA#s T

Gle—COJ, 2150794 [M-+H—Gle—2C0}"




$ER 20214F48 B52% H8H Chinese Traditional and Herbal Drugs 2021 April Vol. 52 No. 8 * 2231
Es.
K5 wnin  ATA D gy ol W NIV (n) At K
(mfz) (mfz) (X109)

49 6LOTL CxHuNO. 3371314  [MHHF 3381396 271 32315 9 [MHH-CHJ", 307142 9 [M+H— MRS HE
CHs—CH]*

50 62226 CouHO 5802156  [MENHJ* 5982493 263 4191749 [M+H—GIJ* pD- T A E A E R HE

5l 62920 CuHieNO: 3361230 MY 361229 040 320.0522[M—CH—2H]" RS HIAHE

5 63777 CuHuOn 4640957  [MHHJ 4651030 053 303.0505 [M+H—Glc]* R ek

53 64017 CuHaNO: 3291627  [MA+HJ 3300699 026 2991320 [MAH-NHCHi], 2670970 M+ 814- "G iE B epena  Hxk
H—NH,CH;—CH:0]", 239.069 0 [M+H—
NHCHz—CH:0—CO]*

5 64258 CyHuOx 6101534  [M+HJ 611610  -055  449.1035 [M-+H—Glc]* 8-C-p-D- AT HHAE L1 2 -3- Tt

O-p-D- & 118

5% 65420 CuHzO: 361518  [MHHF 3271594 096 207.0998 [M+H—CHO) FlRRED hikink

5% 66218 CuHi0 1521201 [MAH] 1531212 125 109.1007 [M4+H—CHO—CHy' i e L2110

5 66625 CxHoOn 481006  [M-HJ 491079 014 3031787 [M+H—CsHuOylf iR it

5 6675 CuHNOs 2831208 [MAHH 2841280 042 137.0611[MH+H—CiHi0g" N-p-7 SRR hi

5 66984 CuHzOs 3541467  [MAHH] 355540 007 325063 5 [MHH—CH.QJ", 205132 0 [M+ RREZE A hikink
H—CH.0—CH,0]*

60 6747 CpHxOs 4301264  [MHHF 4311333 083 2690816 [M-+H—GIc]', 254057 8 [M+H— TAFHEH T
Glo—CHJ*, 226,055 3 [M+H—Glc—CHs—
coy

61 67606 CiHuO 201827 [MAH] 20101 049 2031794 [MAH-H0]* Nl T

62 67867 CsHuOs 2860477  [MHH]' 2870550 005 259.0580 [M-+H—COJ* WWRFRIA R E A it

63 68.084 CuHiOs 3000998  [M+H]' 010071 017 273.1840[M+H—COJ", 1810707 [M+H—  HasZM Bl
CaHsO]*

64 70327 CsHwO: 2540579  [M+H]* 255,065 0 073 1990737 [M+H—-2COT* Ke ik JETIl:

65 73449 CiHuOs 2840685  [MHH]' 2850755 088 210052 7 [MFH—CHiJ', 257492 4 [MH+H— TR 184641 LTINS
cof

66 73879 CsHuOs 2700528  [MHH* 2110601 000 243,064 3[M-+H—COJ", 2150654 [M+H— HAKE T/
200 B

67 74867 CxHuOs 3000634  [MHHT 3010708  -045  273.0832[M+H—COJ, 257.129 6 [M+H—  6-hydroxybiochainA [ BRA
CO—0J, 225.1499 [M+H—-CO—0—CHO]'

68 75.49 CuHiOr 3300740  [MHHJ 3310819 203 287.0636 [M+H—CO—QJ HiggM it

69 75321 CiHiO: 2680736  [M+H]* 269.0805 125 254055 4 [MHH-CHy", 226064 1 [MHH— EWFEE JETIl
CHs—COJ* Bl

0 76401 CuH 1361252 [MAHH] 1374325 047 95.058 3 [M+H—CsHg)* B-FENFHB/3- 2001 T

7 76575 CxHuNOs 3511107  [M+H 3521178 042 3363226 [M+H—CHJ* IRl T HE

72 78861 CuHuO: 3562027  [MHH 3572085 402 2671039 [MH+H—CsHOs]f BRI B

*H9 550 B LU R

*compound comfirmed by standard

Eoxs, JLHEMTHE 8 MBI, ol MR 13 A1 17 2 5 Moot B A

(I 1. FER (g 2). REAZER (1% 3). BER g 17 28555 I S R B R T =G . LAV

(I 6). 4Em (
TR (I 14) FIZFEHFER (& 17),

I 10). FERER (1§ 13). B&
Hag 6. 10,

17 (AT B T

BRGS0 7 R T T U

MR F)

AR . AR A
M+ H]* m/z
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166.086 2 HEWTH AT HE AR N Z IR (CoHuNO2); 3
A SRS ENE 2 B, BAET miz
120.080 5 (FEUg, fAaw) NS T3 FIEM %
HCOOH FTE%: miz 120.080 5 &7 it 3= NH3z 435
m/z 103.052 7 f Jy 851, Hit— B2 CoHy F:H143
F miz 77.039 5 B T. U 2 RTCX R AL
GV, HAES T TIE [M+H]Y miz y 175.119 3,

B A TN CoH1aNgO2, HHEWTH AT AE A
R HER BT HAREEWE 3 iR, BE
e N BRI, ATRE, T T IEN
% NHs. CNzHs 733145 %] m/z 158.094 8 FiI m/z
116.071 2 W &+, HdhH miz 116.071 2 A &+
H—2P M % HCOOH 3% m/z 70.065 1 [R5 851,
WA A RS &R -

o}
OH -HCOOH N -NHg X+ CoH, .
NH3 —_— ’:‘HS—> —_—
+

m/Z 166

m/z 120

m/z 103 mjz 77

2 FARRFREHRBIREZ
Fig. 2 Proposed fragmentation pathway of phenylalanine
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Fig. 4 Proposed fragmentation pathway of genistin and genistein
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Fig. 5 Proposed fragmentation pathway of sinomenine
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Fig. 6 Proposed fragmentation pathway of tuduranine
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