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Identification of Various Chemical Constituents in Dandeng Tongnao Capsule by UHPLC-Q-Orbitrap
HRMS

SUN Zhi, ZHAO Lingling, ZUO Lihua, KANG lJian, GUO Sanxing, ZHANG Suzhi, ZHOU Lin, LYU Peng,
ZHANG Xiaojian*(T he First Affiliated Hospital of Zhengzhou University, Zhengzhou 450000, China)

ABSTRACT: OBJECTIVE To identify the chemical constituents in Dandeng Tongnao capsule by ultra high performance
liquid chromatography-Q exactive hybrid quadrupole-orbitrap high-resolution accurate mass spectrometry(UHPLC-Q-Orbitrap
HRMS). METHODS The ACQUITY UPLC® BEH C;gchromatographic column(2.1 mmx50 mm, 1.7 um) was used for UPLC,
and the acetonitrile-0.1% formic acid water was used as mobile phase to separate various chemical constituents by gradient
elution separation. Chromatographic effluent was detected by UHPLC-Q-Orbitrap HRMS full scan in positive and negative ion
mode. According to precise molecular weight of compounds and multistage fragment ion information detected by
UHPLC-Q-Orbitrap HRMS, reference and database information, it could be analyzed accurate characterization of the compound
compared with relative retention time and mass spectrometry data of control sample. RESULTS Fifty-nine chemical
constituents which mainly including flavonoids, quinones, and organic acids were identified and classified. CONCLUSION A
variety of chemical constituents can be accurately identified by UHPLC-Q-Orbitrap HRMS. The results can be consulted by the
further study of the pharmacodynamic basis and quality standard of Dandeng Tongnao capsule.

KEYWORDS: Dandeng Tongnao capsule; UHPLC-Q-Orbitrap HRMS; chemical constituents analysis
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Fig. 1 The total ion chromatograms of Dandeng Tongnao capsule
A-—positive ion mode; B—negative ion mode.
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Fig. 2 The total ion chromatograms of mixed standard substance
A-—positive ion mode; B—negative ion mode.
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Tab. 1 The chemical constituents identification table of Dandeng Tongnao capsule
. . \ s e e %
5 e 1 tmin om/z IR miz SHIE E B W BT m/z o
1 3 REEREY CuHxO, 092 43311292 43311252 —0931 1F 415.10[M+H-H,0]", 397.09[M+H-2H,0]" d
271.06[M+H-C¢H;405]">  161.02[M+H-CgH,¢05-CcHsOs]"
2 s CsHNO, 094 11607060 11607074 1.162 iF  98.06[M+H-H,0]', 88.07[M+H-CO]', 70.06[M+H-CH,0,]" a
3 HiZER R CsH;NO, 095 118.08625 118.08636 0.888 1IF 72.08[M+H-CH,0,]", 58.07[M+H-CH,0,-CH,]" a
4 FrmER CoHyOs 224 197.04554 197.04494 3891 i 179.03[M-H-H,0] ", 135.04[M-H-CO,]", 123.04[M-H-CO-CO]", a
109.03[M-H-CO-CO-CH,]
5 JEJLEREER CHgOs 358 137.02441 137.02315 9906 i  119.01[M-H-H,0] , 108.02[M-H-CHO], 93.03[M-H-CO,]” a
6 Ykl AHS CyHyO10 377 433.11292 43311243 -1.139 1E 415.10[M+H-H,0]", 313.07[M+H-C4Hz04]" d
283.06[M+H-C,Hg0,-CH,0]", 255.07[M+H-C4Hz0,-CH,0-CO]",
271.06[M+H-CgH,405]">  163.03[M+H-CgH,¢05-CeH40]"
7 1-WnMEREZE e ER/5- CieHisOs  3.79  353.08780 353.08768 —0.355 47 191.05[M-H-CyHc05]"» 173.04[M-H-CoH40;-H,0] b
Wi R 161.02[M-H-C7H,,0¢]”
8 LRJEmE" CiHig0s  3.86 353.08780 353.08762 -0.525 11 191.05[M-H-CoH¢O5] "> 179.03[M-H-C;H,0s] ¢
161.02[M-H-C7H,005-H,0] > 135.04[M-H-C;H,005-CO,]”
9 EMRZABETIY  CyuHxO;; 401 549.16026 549.15948 —1434 IE 417.11[M+H-CsHs04]"» 399.10[M+H-CsH0,-H,0]", d

297.07[M+H-CsHgO4-C4HgO4]"» 267.06[M+H-CsHgO4-CsH0O0s]
239.07[M+H-CsHgO,-C5sH;05-COJ"
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gFk1

B ke AFR dmin meTERE mESUE W% B BB mls ZJ
10 LR CuHyO 405 417.11800 417.11743 —0579 IF 399.10[M+H-H,0]", 381.09[M+H-2H,0]", d
297.07[M+H-C4HgO4]"> 267.07[M+H-CsH,00s]"
239.07[M+H-CsH,(05-COJ"
11 P-REEEEREN CuHnOp 410 44511402 44511362 —0.899 7 325.07[M-H-C4HgO4]"» 310.04[M-H-C4H;0,-CH;] ", d
297.07[M-H-C4Hs0,4-CO], 282.05[M-H-C¢H;;0s]
12 Fhigpl CsHsO; 422 167.03498 167.03384 —6.837 f#i 123.04[M-H-CO,]", 95.04[M-H-CO,-CO]" c
13 kgt CyHyO9 426 417.11800 417.11746 -1315 IF 399.10[M+H-H,0]", 297.07[M+H-C4H30,]", d
255.06[M+H-C¢H1o0s]"> 137.02[M+H-CH,405-CsHeO1'»
119.05[M+H-CH;¢05-C7H;051"
14 KHm R CisHigOs 428 255.06518 255.06445 —2883 IF 227.07[M+H-CO]", 199.07[M+H-CO-CO]", c
181.06[M+H-CO-CO-H,0]", 171.08][M+H-CO-CO-CO]’,
153.07[M+H-CO-CO-H,0-CO]"
15 KRB R CuHyO1 455 447.09328 447.09305 —0.525 i 285.04[M-H-C¢H;40s]"> 256.03[M-H-CsH;405-CHOJ™ b
16 ezl CyHy0, 465 53710384 537.10358 —0.501 i 493.11[M-H-CO,]" 313.07[M-H-CO,-CoHsO4] > a
295.06[M-H-CO,-CoH;¢0s]
185.02[M-H-CO,-CoH;005-CeHsO1]»
109.03[M-H-CO,-CoH;¢05-C1;He03]
17 T z.EM CyHis0p 466 461.07254 461.07245 0215 1 285.04[M-H-C¢HsOg] "> 267.02[M-H-C¢HgOg-H,O] b
241.04M-H-CO,]"> 239.03[M-H-C¢H30¢-H,0-COT
117.03[M-H-C¢HsO4-C-H,40s]
18 JE#%.7-0pD-  CyHxOyp 467 43311292 43311212 -1855 I 271.05[M+H-C¢H;¢0s]", 243.06[M+H-CH,,05-CO]", b
HiwpEE 153.02[M+H-CgH;¢0s-CsHO1">  119.05[M+H-CH;005-C/H,04]"
19 Fsgm R CioH1004 470 193.05063 193.04976 -4517 41 178.02[M-H-CHs]", 149.05[M-H-CO,]", 134.03[M-H-CH;-CO,]” b
20 SEpTHER CioHig0s  4.67 193.05063 193.04970 —4.828 41 178.02[M-H-CH;]", 149.05[M-H-CO,]", 134.03[M-H-CH;-CO,]” ¢
21 1,5- s CysHyO, 474 51511949 51511902 —0.930 fi 353.09[M-H-CoHsO3]"» 191.09[M-H-CoH¢03-CoHgOs]» b
TR 173.04[M-H-CoH,03-CoHs03-H,0]
22 FHEEE DU CyHig0p 478 417.08271 417.08255 —0.407 373.09[M-H-CO,]"> 197.04[M-H-CO,-C;oHgOs] ¢
175.03[M-H-CO,-CoH,Os] "> 147.04]M-H-CO,-CyH;(0s-CO[”
23 FEeh CuHigO1, 488 447.092 18 447.09131 —1963 IiE 271.06[M+H-C4HsOq]"» 243.06[M+H-CHgOg-CO1", a
225.05[M+H-C4H3Os-CO-H,0]", 153.01[M+H-C4HsO4-CsHcO]",
119.05[M+H-C¢HzOg-C7H404]"
24 kg R CoHgO4 497 181.04953 181.04935 —1.023 IF 163.03[M+H-H,0]", 145.03[M+H-H,0-H,0]", a
135.04[M+H-H,0-CO]", 117.03[M+H-H,0-H20-CO]",
89.04[M+H-H,0-H,0-CO-CO]"
25 ITRZEPEED  CpHypOn 499 47508819 47508768 —1.093 i 299.05[M-H-C¢HsOe] "> 284.03[M-H-C;H,O6] b
256.03[M-H-C;H;,05-CO] "> 175.02[M-H-C;6H206] >
151.00[M-H-C7H,106-CgHs0,]">  135.04[M-H-C5H,;06-C7H;04]
26 WiLFEH R CigHigOs 499 359.07724 359.07709 —0420 1 197.04[M-H-CoH¢03] "> 179.03[M-H-CoH4O3-H,0] ab
161.02[M-H-CoH,0s]
27 FpHEERY CisHigOs 519 285.04046 285.04028 —0.636 f1 267.02[M-H-H,0] , 241.04[M-H-CO,]", 239.03[M-H-H,0-CO]’, a
167.01[M-H-CgHO] "> 117.03[M-H-C7HcOs]
28 FEfTEE CpHnOy 529 431.13365 43113287 —1.829 1IF 269.08[M+H-CgH;¢0s]"> 254.05[M+H-CgH,05s-CHs]", d
237.05[M+H-C4H,005-CH30H] ", 137.02[M+H-C¢H ¢05-CoHsO] ",
118.04[M+H-C¢H,(0s-CH;-C7H,05]
29 P11 g FR CpHLOs 538 207.10157 207.10121 —1.742 iF 189.09[M+H-H,0]", 171.08]M+H-2H,0], d
161.09[M+H-H,0-COJ"
30 FHEMER AR CoeHnOro 539 49311402 49311377 -0.507 41 295.06[M-H-CoH;40s]"> 197.04[M-H-C;7H,05] ", ¢
185.02[M-H-CoH005-CsHeO,] "> 109.03[M-H-CoH,005-Cy1HgOs]”
31 KEAFERY CisHigOs 540 255.06518 25506454 —2530 IF 227.07[M+H-CO]’, 137.02[M+H-CsHsO]', 119.05[M+H-C;H,05]" a
32 PPEIEKTE CieHpOs 560 283.06119 283.06097 —0.801 fi 268.03[M-H-CH;]", 239.03[M-H-CH;-CHOJ ", d
T 211.03[M-H-CH;-CHO-CO] ", 148.02[M-H-CH;-C;H02],
135.01[M-H-CH;-CgHs0,]", 119.01[M-H-CH;-CgHs03] ",
91.02[M-H-CH;-CsH;505-COJ”
33 iR CisHi00; 567 301.03537 30103519 —0617 1 179.00[M-H-C7H¢0,]"» 151.00[M-H-C;H¢0,-COT ", d
121.03[M-H-CgH,0s] ", 107.01[M-H-CsH,05-CH2]"
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5 HEw TR tmin miz BIRE me SHE RE B BT m/z ;
34 JIEE: BR CiH30016 571 717.146 10 71714545 —0917 i 519.09[M-H-CoH,0Os]"» 321.04[M-H-CoH,00s-C9H;¢Os] > a
295.06[M-H-CoH¢05-CoHgO4-CO,]
185.02[M-H-CoH,0s-CoHg04-CO,-CHgO2]
109.03[M-H-CoH,(05-CoHgO4-CO,-C; HgOs]
35 SHRREIEAEEREY  CiHOs 616 177.05571 177.05463 —6.142 fi 162.03[M-H-CH;]", 145.03[M-H-CH;0H], a
133.02[M-H-CH;-CHOJ ", 117.03[M-H-CH;-COOH]
36 EER CisHjgOs 642 269.04520 269.04553 —1400 4 225.06[M-H-CO,]", 151.00[M-H-CgH40] b
117.03[M-H-C;H;04] "> 107.01[M-H-CgHs0-CO,]
37 PR R CiHp0s 790 269.08083 269.08035 -1.804 IF 254.05[M+H-CHs]", 237.05[M+H-CH;0H]", b.d
137.02[M+H-CoHzO]",  118.04[M+H-CH;3-C;H,0;]"
38 T AL CpHpO, 801 189.09100 189.09074 -2280 1E 171.08[M+H-H,0]", 161.09[M+H-CO]", 147.04[M+H-C;Hs]", ¢
133.02[M+H-C4Hs]
39 1-FEFE 1 RFEECY CyH 0 804 161.09718 161.09601 -7315 41 119.04[M-H-C3He] > 83.05[M-H-CHq] c
40 PHNEHAEEKP CpHGO; 8.2 209.11722 209.11693 —1.391 iF 191.10[M+H-H,0]", 173.09[M+H-2H,0]", c
135.04[M+H-H,0-C4Hs]", 107.05[M+H-H,0-C,Hs-CO]",
91.05[M+H-H,0-C4H;-CO,]"
41 [BLER 2T " CpH40, 830 221.08193 221.08125 -3.086 i 177.09]M-H-CO,]", 149.09[M-H-CO,-CO]° c
42 PN s BRY CpH;05 951 203.07136 203.07059 -3.829 i 173.02[M-H-C,Hg] ", 160.02[M-H-C;H;] ", c
145.02[M-H-C,H¢-CO]", 132.02[M-H-C;H;-CO]
43 FHFSERY CiyH;204 979 281.08083 281.080 14 —0.695 1E 253.08{M+H-CO]",235.07[M+H-CO-H,0]",207.08[M+H-2CO]", a
179.08[M+H-3CO]"
44 BIEFLSE TIAPY  CoHisOs 974 31112778 31112720 -1.882 iF 293.11[M+H-H,0]", 283.13[M+H-COJ ", 265.12[M+H-H,0-COJ]’, a
250.10[M+H-H,0-CO-CH;]", 235.08[M+H-H,0-CO-CH;-CH;]",
207.08[M+H-H,0-CO-CH;-CH;-COJ"
45 JI5H 11BRY CioHis04 1025 31112778 311.12714 -2.075 1E 293.11[M+H-H,0]", 283.13[M+H-CO]", 275.10[M+H-2H,0]", a
265.12[M+H-H,0-COJ", 251.11[M+H-CO-CH;0H]"
46 SIS 11BRY CioH;s04 1027 31112778 311.12708 -2268 IE 293.11[M+H-H,0]", 283.13[M+H-CO]", 275.10[]M+H-2H,0]", a
265.12[M+H-H,0-COJ", 251.11[M+H-CO-CH;0H]"
47 FEBEERs CiH;g04 1027 309.11323 311.12714 -2.075 IF 293.12[M+H-H,0]", 275.11[M+H-H,0-H,0]", a
265.12[M+H-CO-H,0]", 251.11[M+H-CO-H,0-CH,]",
235.11[M+H-CO-H,0-CH,-CH,4]"
48 PENIE P AE AR CpHi0, 1074 19312230 193.12206 -1275 IF 175.11[M+H-H,0]", 147.11[M+H-H,0-CO]", c
137.06[]M+H-C,Hg]", 119.09[M+H-H,0-CO-C,H,]",
105.07[M+H-H,0-CO-C;H,]"
49 —SSSBHR CisHi,05 1211 279.10157 279.10107 -1.795 iF 261.09[M+H-H,0]", 233.09[M+H-H,0-CO]", a
205.10[M+H-H,0-CO-COJ", 190.08[M-+H-H,0-CO-CO-CH;]"
50 z-EANEER CpHi40, 1216 191.106 65 191.10634 —1.655 1E 173.09[M+H-H,0]", 163.11[M+H-CO]", 145.10[M+H-H,0-CO]" a
51 SIS TERE CisHpO, 1254 273.18490 273.18436 -1.643 IF 255.17[M+H-H,0]", 243.17[M+H-CH,0]", b
199.11[M+H-H,0-C4Hg]", 171.08[M+H-H,0-CHg-C,H,]"
52 JIBmERERT CyH;g0s 1276 339.12270 339.12210 -1.770 IF 311.13[M+H-CO]", 293.11[M+H-CO-H,0]", a
279.10[M+H-CH;00CH]", 261.09[M+H-CH;00CH-H,0]",
233.09[M+H-CH;00CH-H,0-COJ"
53 JIBH v CiHp0, 1281 31515908 315.15839 -2207 IF 297.14[M+H-H,0]", 279.14[M+H+H,0+H,0]", a
254.09[M+H+H,0-C;H;]", 251.14[M+H+H,0-H,0-CO]"
54 FISHE R CisHip0;  13.61 277.08592 277.08536 -2204 IF 262.06[]M+H-CHs]", 249.09[M+H-CO]", 234.06[]M+H-CO-CH;]", a
221.09[M+H-CO-CO]", 193.10[M+H-CO-CO-CO]",
178.08[M+H-CO-CO-CO-CH;]"
55 paflsER CigHpO5  13.65 297.14852 297.14792 -2203 IF 279.142[M+H-H,0]", 251.14[M+H-H,0-CO]", a
221.09[M+H-H,0-CO-2CH;]", 193.10[M+H-H,0-CO-2CH;-CO]"
56 MR CyHx0, 1379 30121620 30121552 -2280 IF 271.16[M+H-C,He]", 256.14[M+H-C,Hs-CH;]", a
241.12[M+H-C,Hg-C,Hg]"»  213.12[M+H-C,Hg-C,Hg-CO]"
57 JF&H AR CioHis05 1499 29513287 29513232 -1.867 IF 277.12[M+H-H,0]", 249.12[M+H-H,0-CO]", a
234.10[M+H-H,0-CO-CH;]", 206.10[M+H-H,0-CO-CH;-COJ"
58 WikaFFSEA MY CHnO; 1524 299.164 17 299.16364 —1.755 IF 281.15[M+H-H,0]", 253.13[M+H-H,0-COJ", a
183.08[M+H-H,0-CO-CsH;o]"
59 SIS CioHpO, 1532 283.16925 283.16882 -1.541 IE 268.14[M+H-CH;]", 265.15[M+H-H,0]", 254.13[M+H-C;H;]", a

240.11[M+H-C3H,-CH,]", 223.11[M+H-C3H;-CH,-OH]+,
195.12[M+H-C;H;-CH,-OH-COJ"

FE: R-FHRA: a1 b AT R4 o IE; d-BE.

Note: R—reference substance; a—Salvia miltiorrhiza Bge; b—Erigeron breviscapus; c—Ligusticum chuanxiong Hort; d—Pueraria thomsonit Benth.
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