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Abstract: Objective In order to clarify the chemical constituents in traditional Chinese medicine (TCM) compound preparation of
Danhuang Quyu Capsule and establish an efficient analysis method for the identification of the complex components in TCM
accurately and rapidly. Methods An ultra-high performance liquid chromatography-quadrupole/orbitrap high resolution mass
spectrometry (UPLC-Q-Orbitrap HRMS) was used to perform an identification analysis of the chemical constituent in the Danhuang
Quyu Capsule.This objective was achieved mainly depending on the information of the accurate mass and the multistage fragment ions
obtained by UPLC-Q-Orbitrap, comparing the relative retention time and the massspectrometricdata of the standardsubstance and
consulting the reference literature. Results Fifty nine compounds were identified in this study, including the flavones, phthalides,
anthraquinones, alkaloids, monoterpene glycosides, organic acids, and other categories. Conclusion This study can identify various
chemical constituents of Danhuang Quyu Capsule systematically, accurately and rapidly. What’s more, the scientific theory basis will
be provided for thepharmacodyamic material basis and the quality control of this drug at the same time.
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211 A& GOk AR ACQUITY
UPLC®BEH C s 84 (2.1 mm X 50 mm, 1.7 pm);
PAZ B AR ENAE A, BL0.1% F B2 /K IEBON TR EIAH B,
B EE I, el AE P 0~2.5 min, 5% A; 2.5~20.0
min, 5%~25%A; 20.0~35.0 min, 25%~65% A;
35.0~45.0 min, 65%~100% A; 45.0~50.0 min,

100% A; AFREHN 0.2 mL/min; HEFEE 5 pL; A
15 40 C.
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Fig. 1 Total ion chromatogram (TIC) of Danhuang Quyu
Capsule under positive mode (A) and negative mode (B)
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Table 1 Mass spectrum information of 59 identified compounds in Danhuang Quyu Capsule

Hig NiEH Wi

i 5 e tg/min AR 47k BWHET
(m/z) (mfz) (X107
1 FUh 099  179.0561  179.0556 3.406 il CeH},04 161.04, 89.02, 71.01
2 BRI 127 117.0193  117.0183 0.469 i CH0, 99.01, 73.03
3 BBETR 140 169.0142  169.0136 2.486 il C;HOs 125.02
4 EHHW 175 249.1961  249.1958  —1.284 iE CsH,0N,
5 fE% 192 197.0456  197.0455 2.792 il CoH 05 179.03, 135.04, 109.03
6 S5-I HRE 1.96 127.0390  127.0390 0.310 it C¢Hq0; 109.03, 81.03
T FIBEW 202 219.0275  219.0273 4.180 1 CoHyOsNa  205.01
8 JFRILHE® 234 153.0193 1530185 1.862 i C;Hs0, 109.03
9 JRJLAEE 355 139.0390  139.0390  —0.004 iF C;Hy0; 111.04, 93.03
10 XHFREEAHER 3.65 137.0244  137.023 5 1.164 i CHq0; 93.03
1 (HJLEE 496  289.0718  289.0720 4.481 il CisH,0  245.08,179.03, 109.03
12 WefkEg 5.93 179.0350  179.034 3 2429 i CoH;0, 135.04
13 HHEEg 814 1510401  151.0394 2.512 il CsHy05 136.02
14 [EERR 1078 193.0506  193.050 1 3.133 i CioHgOs  178.03, 149.06, 134.04
15 AjZNleE 1227 481.1704 4812613 5.932 E CpHyOy —
16 S2phH 1258 463.0882  463.088 7 3.407 i CyHy0p,  300.03,271.02, 255.03
17 KREL 1420  447.0933  447.093 8 3.561 il CyHyOp  285.04,257.05,229.05, 213.06
18 FHEER D 1495  417.0827  417.083 3 3.901 i CyHig0yp  197.05, 175.04
19 24-ZRHEKZHH 1577 151.0401  151.0393 1.850 il CsHy05 107.05
20 EEHR 1617  359.0772  359.0776 4.167 i CisHigOs  197.05,179, 03, 161.02
21 RESSE 1650  331.1551  331.1551 3.381 il CiHpy05  —
22 15-TRAE3-HERE 17.61 2550652  255.0650  —0.648 it CisHig0y  —
23 fRRARE 18.01 199.0976  199.0970 2.333 il CiHi 0, 15511
24 AjHH 1812 479.1559  479.1382 2759 i Cy3HyOy  449.11,327.00, 121.02
25 G B 1828  717.1461  717.146 8 3472 il CyHy01  519.09,321.04
26 Mt & 19.03  301.0353  301.0357 4.853 i CisHgO;  179.00, 151.00, 107.01
27 LEER 19.16  287.0550  287.0548  —0.922 E CisHi Qs  —
28 ETW 1942 201.1132  201.1128 3.205 i CioHig0,  183.10,139.11
29 BEFEE 19.47 2850758 2850754  -1.193 iE Ci¢H;,05  270.05
30 K3z K 1947 2850758  285.0754  -1.193 iE CigH,05 270,05, 253.05, 225.05, 197.06, 169.06
31 FHHEE A 1979 493.1140  493.1147 3.502 il CyHp01p  295.06, 185.02, 109.03
32 RHBATAHE 19.80  583.1821  583.1781  —8.023 i CyH3,05,  335.05,291.06
33 MIEE 2136 271.0614  271.0615 5018 il C;sHpOs 15100, 119.05
34 FHBIE C 2154 491.0984  491.101 1 7.731 i CyHyO1p  311.06,293.05, 249.06, 135.04
35 MEKEE 2165 269.0458  269.0456 4.832 1 CisHi 05 225.06
36 KE#R 2165  269.0456  269.0458 4.832 i CisHi 05 225.06
37 WTHEKEL 2430 189.0910  189.0908  —0.879 iF C,H,0,  171.08,143.09, 133.03
38 FITCWEE 2496  269.0808  269.0805  —1.098 1 CigHpO,  254.06
39 KR 26.59 7854682  785.4683 0.258 E CyHe0py 43734
40 FIBEA 2733 3131071 3131068  —0.767 iE CiHOs  295.23,277.22
41 3-0-ZBEFEURER 2770 4553520 4553516 —0.904 iF CyHyO;  437.34,419.33,297.22, 14113, 123.12
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R T wmin PR WER S BE e v BB
(m/z) (mfz) (X107
42 IR 2775 1770910  177.0909  —0.600 it C,H;,0,  145.06,117.07
43 FNIEAE A 27.98 1931223 193.1222  —0.447 E C,Hi0, 17511, 147.12, 137.06
44 HARW 2803  217.1587  217.1585  —0.791 iE Cy5Hy0 199.15, 175.11, 161.10
45 P51, 2840 3111278 3111274  -1.304 iF CiH g0,  267.14
46 EHER 2926  367.1187  367.1205 7.805 i CyHyOs  217.05, 173.06, 149.06, 134.04
47 PR 29.50  221.1900  221.1898  —0.777 E C;sHyyO  203.18,109.10
48 Z-EANTE 3030 191.1067  191.1065  —0.713 iE CpH,0,  173.10,145.10, 117.07
49 ZEHSW1 3046 279.1016  279.1013  —1.114 iF CisHi,0;  261.09,233.10, 205.10, 149.02
50 FHZH 3059  283.1693  283.1689  —1.224 it CioH,,0,  147.12
51 FIBE vV 3162 3151591 3151588  —0.970 iF CioHp0,  297.15,279.14, 251.14
52 BT 3163 163.0754  163.0752  —0.957 iE CioH, g0,  135.08,117.07
53 34T HIEKHE 31.64 1350804 1350804  —0.085 iF CoH 00 107.09
54 W OHEFHE 3164 1350804  135.0804  —0.085 iE CoH 00 117.07, 107.09
55 FFEE 33.01 2770859  277.0857  —0.941 1k CisHppO;  249.09
56 [EFTZHE 33.14  297.1485  297.1483  —0.912 it CioHy0;  279.14,251.14
57 WIMEREEE 3518 496.3398  496.3393  —0.898 E CyH5NO,P  184.07, 104.11
58 EHiE 3999 4133778 4133777  —0.248 iE CpHygO  395.37,368.35,255.21,213.16, 159.12
59 W 40.69 2792330  279.233 1 4.739 il CigHp0,  261.22

2 WX AYNEERBAR
Fig.2 Cracking law of flavonoid
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Fig. 3 Fragment pathways of luteoloside
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Fig. 4 Fragment pathways of Z-ligustilide
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Fig. 5 Fragment pathways of emodin-3-methyl ether
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WP S RBRER AT, Wi kAFPEERST
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R AL R, R AR S25G %
# UPLC-Q-Orbitrap HRMS 1 71 2455 24 5343 Mt
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119 M J952 56 RO AS () R (R BRAGE Jo,  F Hf
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TRIPVERT: BRGE T REAPIR . MR R LA 4

TR ZGBRAE F s TR AE O S ORI |
Pk PrEMETHERAE. DL EARRRE. &
[ b 218 () 245 40 1 o Pt [ B A S
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