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BEVEL, AR RN 0.35 mL/min, FEIECN 35°C, HEREEN 10pL. RAEBIEE I8 (ESD, &Jr: Full MS/dd-MS?,
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Identification of chemical components in Bateri Qiwei Pills by HPLC-Q-Exactive-MS
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Abstract: Objective To analyze and identify the chemical constituents in Bateri Qiwei Pills based on HPLC-Q-Exactive-MS.
Methods The separation was performed on Agilent Zorbax SB-Aq column (150 mm x 4.6 mm, 5 pm) with the mobile phase of
methanol - 0.1% formic acid aqueous solution by gradient elution. The flow rate was 0.35 mL/min, column temperature was 35 C,
and the volume of sample injection was 10 uL. Electrospray ionization (ESI) was used. The detection mode was Full MS/dd MS?, the
resolution of Full MS was 70 000, the resolution of dd-MS? was 17 500, and the scanning range was m/z 110 — 1 200. Spray voltage
was 3.80 kV (+) and 3.20 kV (-), collision energy was 30 eV, ion transfer tube temperature was 300 ‘C (+) and 400 C (=), auxiliary
gas volume flow was 30 L/min, and auxiliary gas temperature was 350 ‘C. Total ion flow data obtained in both positive and negative
ion modes were analyzed by Thermo XCalibur 3.0 software, and further confirms were carried on by retention time of each component,
elemental composition, multi-level mass spectrometry fragment information, with comparison with some reference materials. Results
Actotal of 81 components were identified in Bateri Qiwei Pills, including 29 alkaloids, 16 flavonoids, 12 organic acids, 9 gallate esterss,
5 sesquiterpenoids, 3 tannins, 4 fatty acids, and 3 amino acids. And 10 components were further confirmed by comparison with the
reference substance. MS? and possible fragmentation pathway of quercetin, neoaconitine, shikimic acid, gallic acid glucose, krillin,
dehydroandrolactone, L-proline, and linoleic acid were investigated. Conclusion HPLC-Q-Exactive-MS method could be used to
quickly identify the chemical components in Bateri Qiwei Pills, providing reference for its study of pharmacological substances.
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BRO AT IR . AT E ST, BEAEREH G
WRALIMTEFEAT B R AE S AF AL Bt 2%
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AP135W B 5r 2 —HLF R (HARBEA
F]); HPLC-Q-Exactive ! = R AH i - Joa 1 3¢
R E LB REE (RED AR A A
BSA224S Jijr 2 — RV [FEZ R IR (dbnD)
HIRAF]: LC-MS 8045 HY = 5 U B AT ¥ 5 B¢ FHAX
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EURF H-Bk . GO 2 /10 K7, fib5 2212226)
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PS0489-0020, Jifi 4> 41 =>98.0%). 7 FH i 12 3k J5l
B (b5 PS1132-0020, Jii&E4r%0=98.5%). “KH
e vk 2 Sk R (bS5 PS1134-0020, Jii & Hi =
98.0%) it HE il 35 ) 5 W 5 Rl i AR MR A TR
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98.5%). 1 (H#t5 100080-202012, ffiE/rHi=
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RS FREUE ) LZRIR 5.62 mg. 2 3kH5% 5.66 mg.
B ki 4.97 mg. R SkEE 5.01 mg. T 6.12
mg. 7K R SL R 4.99 mg. 45 F R Sk R B
4.64 mg. KRR E 5.87 mg. 2 H L ET 2 3K 5 4.78
mg. B 55 6.22 mg, A E T 10 mL &I,
TN EEE E, A, INEZIE, X
%, RN 562.00. 566.00. 497.00. 501.00.
612.00. 499.00. 464.00. 587.00. 478.00. 622.00
ug/mL. 73 G2 S FIR W 20 uL T [F—
10mL EifH, 195 &K E 562.00. 566.00. 497.00-.
501.00. 612.00. 499.00. 464.00. 587.00. 478.00.
622.00 ng/mL FRE XTI, T 4 CIRAF
22 HiIXEARNTH &

H ey H-BR L, BEES, ki, M3 FREL 2.09,
B 50mL HERZH, I 90% HEE 10 mL, FRE &
1, A FEE 30 min (ZhF 200 W, 4% 60 kHz),
REEER, FXMREE, 90%HEEANE, RE5,
2 0.22 um JEMEIELE, BT, T 4 CLRAF.
23 @i - RIEEG
231 it Agilent Zorbax SB-Aq it (150
mmX4.6mm, 5um), FAHANHFEE (A) -0.1%H
FRKAER (B, FREEVEML: A5% (0.0~5.00min) —
15% (10.00 min) —28% (14.00 min) —40% (19.00
min) —60% (21.00 min) —78% (25.00 min) —95%
(30.00~40.00 min), fAFE Y 0.35 mL/min, A
BN 35°C, #HFEEAN 10 L.
232 ik &fr CRAHMSE S (ESD, Al
775 Full MS/dd-MS2, Full MS 43##%. 70 000,
dd-MS? 73 ¥ 17500, F14#3E Fl: m/z 110~1200.
Wi E L E: 3.80kV (+). 3.20kV (—), fffEftE:
30eV, B TAEHEIRE: 300 °C (+). 400 C (),
HRSARR R 30 LUmin, #BVSIERE: 350 °C.
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Fig.1 Positive and negative total ion chromatogram of
Bateri Qiwei Pills

*1 BERHHERABLFEMRSH HPLC-Q-Exactive-MS £
Table 1 Identification of chemical compositions in Bateri Qiwei Pills by HPLC-Q-Exactive-MS

'S D% t/min - A7 HTEX EHIE SEIME R BT (MS) IR
1 EREREe- 1.08 C4HsOs [M—H]™ 133.01314 133.01367 3.911 133.01367,115.00285 HAHLEAE
2 L-4E R 112 CsHuNO, [M+H]" 118.08625 118.08598 —2.330 118.085 98 IR
3 REERREC- 116 CeHuNsO2 [M-+H]* 17511895 175.11845 -2.868 175.118 45 R
4 L-FHE R 1.20 CsHgNO> [M-+H]* 116.07060 116.07043 -1.509 116.070 43,98.983 43, @ILRK
70.06 558

5 FETREZE 1.22 C7H120s [M—H]™ 191.05501 191.05629 6.676 191.056 29,173.009 22, H MR
111.007 97

6 FERLFRE0-M 1.34 C7H100s [M—H]™ 173.04444 173.04543 4.913 173.045 43, 155.034 58, H ML

A F YR g 120-11] 1.77 C14H12011
8 Frigmisl 1.90 CesHsO7

9 BEFIERLU 2.14 C4HsOs
10 HEFRRRe-w 3.17 C7HeOs
11 BeFEEE 3.37 Ci3H16010

*%[11,14]
12 5 L7 6.62 C7H6O4
13 KR 10.02 C7Hs0s3
14 BETFRF 12.19 CsHsOs
figlel
15 Bff 1 R [10.15-16] 12.20 C24H33NO7
16 #HZ3LJR 12.33 C24H39NOg
Fj10.15-16]
17 SRE R0 12.39 C2H31NOs

18 £ AR LARI016] 1254 CooHasNO4

[M—H] 117.01823 117.01853 2520 117.018 53,73.028 38
[M—H]™ 169.013 14 169.01396 4.794 169.01396,125.023 76 HAHLELHK
[M—H]™ 33106597 331.06866 8.116 331.068 66,313.057 92, ¥ & T

137.023 94, 111.044 39,
93.033 67

[M—H]™ 355.02958 355.03195 6.654 355.03195,337.02161 ¥k
[M—H]  191.01862 191.01988 6.549 191.019 88,173.009 02, A #LEZZ

147.029 31,111.007 95
HHLERS

169.013 93,125.023 76  [igk

[M—H]" 153.01823 153.01892 4.476 153.01892,109.028 70 H IR
[M—H]" 137.02332 137.02388 4.083 137.023 88
[M—H]™ 183.02879 183.02995 6.628 183.029 95,168.006 04, ¥ & &

AP

124.015 86,111.008 16 [k

[M+H]* 45427992 454.27878 -2.529 454.278 78,436.268 52 ‘E¥hsk
[M+H]* 486.26975 486.26849 —2.608 486.268 49,454.241 42, LWtk

436.231 75, 404.206 21

[M+H]* 358.23767 358.23630 -3.825 358.23630,340.226 01 =¥l
[M+H]* 378.26388 378.26270 -3.133 378.26270,360.252 17 =W
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'S D% tr/min A FR BFHEX HwE SEME R BT (MS) KR
19 FiEHEho 12.63 CasHz7NOs  [M-+H]* 408.27444 408.27328 -2.865 408.27328,390.262 66 “E4hsi
20 R ETELE 1274 CaoHa0w  [M—H]  483.07693 483.08060 7.594 483.080 60,331.069 34, % & T-H2
i 313.058 38,169.013 99,  [igk
125.023 71
21 Lo 12.77 C2H:NOs [M+H]* 360.25332 360.25204 —3.554 360.251 34,342.241 64 EXHES
22 JLFEEM 12.89 CisH140s  [M—H]™ 289.07066 289.07306 8.287 289.073 06,245.082 87, #fi5
179.035 00
23 SRR 13.37 CieH180s  [M—H]~ 353.08780 353.08954 8.019 353.089 54,191.056 37, FHLELK
179.035 00,173.045 39,
135.044 53
24 133 JEERI0] 1340 CosHaNOs  [M-+H]* 500.28540 500.284 03 —2.755 500.284 03,450.246 67 M58
25 [ Egl 13.71 CiH180s  [M—H]  353.08670 353.08868 5.584 353.088 68,191.056 50, HHLELHK
179.03514,173.04538
135.04466
26 YL LJRBRIS18] 14,00 CauHNOs  [M-+H]* 47027484 47027362 —2.602 470.273 62,438.247 56 LWtk
27 THETEREE  14.05 CauHsO2  [M—H] 785.08319 785.08820 6.371 785.088 20,301.000 49, ¥ & T
] B L4 169.014 02,125.02355  [figk
28 Mnnfkpgsl 14.20 CgHgOq4 [M—H]  179.03388 179.03502 6.338 179.03502,135.044 68 HHLEZZS
29 fhigsLel018] 1438 CasHaiNOs  [M-H]* 484.29049 484.28949 —2.072 484.28949,452.263 15 Wik
30 Je Bkl 14.68 CasH3oNOs [M-+H]* 438.28501 438.28378 —2.816 438.28378,420.27289 ‘EMHsi2k
31 FEHEMIY 1477 CoHsNOs [M-H]* 34216998 34216879 —3.492 342.168 79,297.111 30, A=W
265.084 96
32 IBHILE0I5 1487 CauHaoNOs  [M-H]* 42229000 42228836 —4.120 422.288 36,390.262 12 AH=¥hik
33 FHEF A 1512 CoH2eO01s [M—H] 633.07224 633.07697  7.471 633.076 97,463.054 50, ¥/
301.000 61,169.014 02
34 =WETEM 1547 CxH201  [M—H]  635.08789 63509235 7.022 635.092 35,301.000 61, % & Fi2
L4 169.014 10,125.023 87  figk
3B BETILHK 15.64 CisH1407 [M—H]  305.06557 305.06857 6.804 305.06857,261.07825 £
%[11-12] HE@H%
36 EIE3kge018l 1599 CosHatNOs  [M-+H]* 452.30066 452.298 98 —3.724 452.298 98,420.272 64 AWHHZE
37 BETRL 16.08 CgH100s5 [M—H]™ 197.04444 197.04587  7.207 197.045 87,169.014 05, ¥ fr 1%
g1-12] 125.023 92 e
38 RS kL 16.89 CauHx7NO7 [MA+H]* 452.26427 452.26175 -5.592 452.261 75,434.253 66, LW
=[1015] 420.235 81,402.226 38
39 JUIRE T 16.92 CaHasO2  [M—H]™ 169.01405 787.10571  8.717 787.105 71,635.093 02, ¥ &1
e 169.013 72 e
40 U RERILL] 17.47 CioH1004  [M—H]™ 193.04953 193.05103 7.743 193.051 03,178.027 16, HHLEE
149.060 47,134.036 87
41 FRZR-3-0- 1754 CpH2012 [M—H] 477.10275 477.10699 6.882 477.106 99,169.014 08, FH#
B-D- ] ] i itk 125.023 81
P Er-12]
42 ZFETHEE 1763 CsHz2O01r  [M—H] 629.07732 629.08313  6.227 629.083 13,477.070 31, % {1 T2

JEERR)

169.014 07,125.023 82  [igk




+2718+ EIBHBHF 11H 2023411 H PR XYY 3 Drugs & Clinic Vol. 38 No.11 November 2023
!
'S D% tr/min A FR BFHEX HwE SEME R BT (MS) KR
43 14-ZEFE-10 2 18.19 CaiHasNOu  [M-+H]* 606.290 88 606.28931 —2.602 606.289 31,556.252 75, EMHH2E
W kA 524.226 75,105.033 46
44 H3pERMI 18.62 CatH0010  [M-+H]* 43311292 433.11102 -4.394 433.111 02,415.101 01, #HH&
397.090 61,313.069 31,
45 KH KM 18.86 CxH3sNO2  [M-+H]* 34425840 344.25717 -3.590 344.257 17,326.246 70 LWtk
46 Mtz &-3-0-%]  19.62 CxuH18013 [M—H]  477.06636 477.06317 —6.701 477.063 17,301.037 05, 3
AP 151.003 28
47 FEREZSLAEN01] 19,69 CaiHaNOs  [M-+H]* 556.29049 556.28979 —1.265 556.289 79,538.278 69, ZEWHHk
520.268 01
48 T8 19.72 CztH30016  [M—H]™ 609.14501 609.15070 7.730 609.150 70,301.035 95, ¥k
300.029 11,151.003 04
49 L#kAFIs8 1975 CaH20012  [M—H] 463.087 10 463.09085 8.019 463.090 85,301.034 85, ik
300.029 21
50 ZHEEHZL  20.04 CaHasNOwo [MA4H]* 590.29597 590.294 86 —1.885 590.294 86,558.269 04, “EMHHk
J57 g *[20.15-16] 540.258 30,508.231 84,
105.033 49
51 EHEEZLE  20.04 CpHasNOw [M-+H]* 604.31162 604.30945 —3.596 604.309 45,572.283 94, ZEMhHs
T3l 120.15-16] 105.033 49
52 HAepgit2] 20.13 C14HsOs [M—H]™ 300.99789 301.00058 8.925 301.000 58 L2 45ES
53 ZEHEEKZL 2096 CsiHisNOs [M-H]* 57430105 574.29938 —2.922 574.299 38,542.273 13, Wtk
JER g7 120,15-161 105.033 31
54 fEHiEsk 21.13 CaiHaNOs  [M+H]* 572.28540 572.28400 —3.754 572.28400,105.03342 LWk
ﬁ)ﬁ[lo,ls-le]
55 ARJBEEK-7-0- 2115 CauH20u [M—H] 447.09218 447.09579 8.057 447.09579,285.040 10 [k
R PR
56 FHELMES  21.31 CsHisNOs  [M-+H]* 588.316 70 588.31549 —2.071 588.315 49,556.289 49, ZEWf2k
gy l20.15-16] 524.263 49,105.033 42
57 b1 k0 21.46 CasHsNO12 [M-+H]* 648.30145 648.29987 —2.441 648.299 87,616.271 73, “EWhsis
588.278 87
58 1l125f5-3-0-p-D- 21.62 CaHi18012 [M—H]  461.07145 461.07483 7.326 461.07483,315.016 33 &%
1 267 e ]
59 FELLEHI0ST 22,09 CsHasNOs  [M-+H]* 586.30105 586.299 74 —2.249 586.299 74,554.273 62, AEWHk
526.278 44,105.033 48
60 BT SLAE 018 22 26 CasHasNOu  [M-+H]* 632.30653 63230518 —2.147 632.305 18,572.284 18, A=k
540.258 54,105.033 55
61 10-F2%:15 3k 22.29 CaHsNO12 [M-+H]* 66231710 662.31561 —2.253 662.315 61,602.294 62, L4k
B 10-15-16] 570.268 55,105.033 50
62 IR 3LAE 018 22 69 CasHasNOwo [M-+H]* 616.31162 616.31012 —2.439 616.310 12,584.283 14, A=k
556.289 43,524.262 82,
105.033 51
63 Z3LpR101518 2282 CauHarNOu  [MA+-H]* 646.32218 646.32056 —2.518 646.320 56,586.299 87, AEMHHK

554.274 11,526.279 05
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T D% tr/min 7R BFHES HwE SHME R BT (MS) KR

64 Hfit iz K 1218-09 22.9 CisH1007

[M—H]  301.03427 301.03687 8.607 301.036 87,273.042 27, #&Mi2L

178.998 63,151.003 33

65 il 112 23.02 CisH120s  [M—H]™ 271.06009 271.06268 7.518 271.062 68,151.003 31, ¥k
119.049 51
66 Mg Dk 23.17 CasHaNO1 [M+H]* 630.32727 630.32544 —2.908 630.325 44,598.299 19, A=k
fgleo. 15161 570.304 38,105.033 48
67 AREFHUEY 2462 CisH100s  [M—H]  285.03936 285.04205 6.422 285.04205,133.028 41 F# %
68 A4LHIFERZE 24.64 Cy7H30014 [M—H] 577.15518 577.15967 7.776 577.15967,269.046 91 EMEA3S
LRERe
69 FREELREAKRFE 2468 CisHisOs [M+H]* 24713287 247.13182 -4.253 247.13182,229.121 34 {3
P B0l
70 RRZERDTT 2504 CiH1207  [M—H] 315.04992 315.05301  7.779 315.05301,300.029 33 #{HH&
71 ZH-o-MREF 26.04 CisHzO2 [M+H]* 23516925 23516824 -4.322 235.16824,217.157 64 12
§% P TR
72 TR 26.57 CisH100s [M—H]™ 269.044 44 269.04712 8.924 269.047 12 B
73 REF AR 26.85 C15H200s3 [M+H]* 249.14852 249.14766 -3.456 249.147 66,231.137 15, ...
213.126 45,195.116 10 firFRizR
74 FTHEIEERLIB 28.25 CieH1204 [M+H]* 269.08083 269.07974 -4.071 269.079 74 EES

75 KEAKREN 29.12 CisHis0; [M+H]* 231.13795 231.13693 —4.311 231.136 93,213.126 34, , . .

figl20-21 195.116 06,185.131 85 LianlEs

76 AREFRMEERT 3120 CisH2002 [M+H]* 23315360 233.15263 —4.188 233.152 63,215.142 04, ,. .

(EERES

187.147 86

77 o-WHERERII] 3531 CigHa02  [M—H]™ 277.21620 277.21878 7.283 277.21878,259.207 31  JIglik&s

78 BEAFEHERA 35.5 CisH300 [M+H]* 239.23694 239.23561 -5.568 239.235 61,95.085 67 EEES

79 My ERI] 36.56 CigH3202 [M—H]~ 279.23185 279.23453  7.574 279.23453,261.222 02 flgiles

80 ERMARRIL-L3 37.75 CieHz202  [M—H]™ 255.23185 25523412 8.867 255.234 12 iEHiES

81 ARl 38.43 CigHu02  [M—H]™ 28124750 281.25015 7.398 281.25015 NEWTERE
R b

* confirmation versus standard substance

26 EIREMPEE

7E AR H-BR R 45 5E 16 sk &4,
39N 22, 41, 44. 46. 48. 49. 55. 58. 64. 65.
67. 68, 70. 72. 74, 78 ‘SHAEWY), FELIE R
(WBEY) 64> RBIUE . Mt 27 ESITAL AL
[M—H] m/z 301.036 87 #4515 -Fik, {REII (A
22.90 min, Xcalibur 49L& EH T3 H CisHeO7,
7=y 8.607, HESr 15§ T IEL R IRt - R4 /K
B (RDA) 724 m/z 178.998 63 [M—H—RDA] #
FETIE, #E—2 % CO B 4 miz 151.003 33
[M—H—RDA—CO], EtEEM % CO /=4 miz
273.042 27 [M—H—COJ", && b &I TR AR
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Fig. 4 MS? spectra and possible fragmentation pathway of
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