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Rapid establishment of a database of potential quality markers (Q-Marker) of
traditional Chinese medicine in Curcuma Radix based on UPLC-Triple-TOF-MS
and network pharmacology
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Abstract: Objective According to the concept of Q-Marker of traditional Chinese medicine, to establish a potential Q-Marker
library of different sources of Yujin (Curcuma Radix). Methods Ultra-performance liquid chromatography and triple quadrupole
time-of-flight mass spectrometry (UPLC-Triple-TOF-MS) technology was used to establish a high-resolution mass spectrometry
database of the chemical constituents of Curcuma Radix, and the chemical constituents-targets were constructed by methods such as
network pharmacology. Point-channel prediction of Curcuma Radix Q-Marker. Results A total of 46 chemical components and 12
common components were identified in Curcuma Radix decoction pieces. Using common components as Q-Marker candidates for
network pharmacology analysis, it was predicted that turmerone, curcumenone, curdione, curcumenol, curcumol, dihydrocurcumin,
demethoxycurcumin and furanodienone can act on serotonin receptors (HTR1A, HTR2A, HTR1D, HTRI1B), opioid receptors
(OPRK1, OPRMI1, OPRDI1, OPRL1) and other targets, through the regulation of neuroactive ligand-receptor interactions,
serotonergic synapses, calcium signaling pathways, cAMP signaling pathways, retrograde endocannabinoids important pathways

such as signaling play an anti-depressant effect. Conclusion UPLC-Triple-TOF-MS technology and network pharmacology
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methods can be used to quickly analyze and determine the chemical components of traditional Chinese medicine Curcuma Radix, and

establish a potential Q-Marker library of Curcuma Radix.

Key words: Curcuma Radix; quality marker (Q-Marker); network pharmacology; turmerone; curcumenone; curdione; curcumenol;

curcumol; dihydrocurcumin; demethoxycurcumin; furanodienone
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Table 1 Source information of Curcuma Radix samples
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Table 2 Identification analysis of components of Curcuma Radix
5% twnin— mz T W (10 “HET () AFR a4 fLiHi
1 1.56 281.13835 281.13853 0.7 281.1382,245.118 4,157.102 1, 107.0504  CisHx0s  zedoalactone B! ugtlly et
2 179 283.15400 283.15383 0.6 229.1230,201.1256,173.113 1,145.1004 ~ CisHnOs  zedoarolide BI'*! AR LR
3 335 267.15909 267.15924 0.6 249.148 3,231,138 7,203.142 6, 173.0955  CisHnO4s  zedoalactone Al WAALER
4 35125317982 25317975 0.3 253.1810,235.1716,177.1257,159.116 9 CisHp0s  FEARRFH — l20] ugtlly o]
5 6.14247.13287 471272 0.6 247.1340,229.1229,201.122 8 CisHisO;  Z B2 Fhe
6 6.16265.14344 265.14343 0.0 265.1428,247.133 0,229.1224,201.1228  CisHaoOs S0 Hele i
7629 253.17982 253.17943  -16 235179 4,235.170 8,217.159 7, 151.113 1~ CisHu0s  RIHARE 8 ugtlly ot
8 641 245.11722 245.117 46 1.0 245.1171,229.085 9, 181.101 4. CisHig0s  cucumin C St
9 645 233.15361 23315366 0.2 135.080 7, 115.055 0, 107.086 4,91.056 0 CisHwO2 M AR Bt
10 6.66 229.12231 229.12243 06 229.1223,201.127 4,187.0754,159.0804  CisHi02  cucumin AR B Tt
11 670 251.16417 251.16427 04 233.151 1,215.1415,191.1423,109.066 3 CisHnOs A1) BAIAREE
12 7.10 265.143 44 265.14339  —0.2 265.144 4,247.1349,205.086 0, 1050717  CisHoOs  EHKNEE C B
13 7.25249.14852 249.14854 0.1 249.148 3,204.143 3, 143.085 8, 105.0713  CisHoO3  EH AR Al B
14 7.51 237.18491 237.18510 0.8 237.1776 CisHu0y  FAZE H A
15 7.62 247.13287 247.13292 02 247.1343,229.1220,189.092 0, 183.1177  CisHis03  EIRAILEF2 R
16 7.65 265.143 44 265.14344 0 247.1291,229.123 7,121.1027,91.0563  CisHx04  zedoarofuran!? Hele i
17 7.80 249.148 52 249.14852 0 249.149 6, 189.127 6, 107.087 7 CisHOs  germaerone-4,5-epoxidel®2!] 7% Rl
18 7.89 251.16417 251.16423 02 251,170 6,233.154 3,215.144 6,205.160 |~ CisH»Os  JRFEA ~E2021 sty Nt
19 881 23516926 23516940 0.6 217.158 4,189.1629,161.096 5, 133.1099  CisHnO,  FHAME sty Nt
20 881 235.16926 235.16940 0.6 235.169°8,177.1279,161.096 5, 133.1009  CisHnO: AT LEER" &
21 918 229.12231 229.12248 0.8 229.1235,211.1121,201.127 5 CisHig0:  FEAFH iRy Tl
22 918 247.13287 247.13317 12 229.1211,159.079 9, 139.039 2, 123.0449  CisHis0s  zedoarol” Nty NGl
23 9.20 237.18491 237.18525 14 237.1853,219.174 5, 135.1171,107.086 8~ CisH240,  FFA —ER-21 H IR
24 943 217.158 69 217.158 94 1.1 217.159 4, 189.163 7,105.107 8 CisHoO  comosonell2%) AR
25 9.52 237.18491 237.18509 0.8 237.1850,219.1742,191.1792, 1351171 CisHuOy  FAME* EAA K
26 953 219.17434 219.17442 03 219.178 6,201.164 0,163.124 1, 147.1174  CisHnO  HHRZZEER byt
27 10.08 371.14892 371.14956 1.7 219.1742,177.054 7, 145.028 6, 137.060 1~ CaHnOs _—SEHE LHER
28 1062 309.112 14 309.11232 0.6 309.112 8,225.091 0, 147.044 1 CioHie0s  WEFEEEHR LHER
29 10.64 215.14304 215.14292  —0.6 215.1426,197.1323,173.0956, 167.0847  CisHisO  agassizin®) Lty it
30 10.64 233.15361 233.15352  —0.4 233.1537,215.143 5,175.1129,147.079 6 CisHx02 BRI KA LD R
31 1069 221.18999 221.18996  —0.2 221.1911,203.1843,123.1182,109.1035  CisHuO  FHAII Bz H
321093 231.13796 231.13804 04 231.138 4,213.1276,249.060 5, 135.081 4 CisHisO» AWK kot
33 1108 339.1227 339.12354 22 255.1018,223.076 0, 177.055 1, 147.0444  CxHis0s  FEHEHRERZ LHER
34 1144 369.13327 369.13357 0.8 253.086 1, 177.054 4, 161.059 9 CuHuOs  ZHE" LHER
35 1147 217.158 69 217.15888 0.9 217.1590,199.148 5, 161.096 6, 105.071 6 CisHoO  FEAMEIG 4 I
36 1140 231.13796 231.13812 0.7 231.1383,213.1273,173.096 1, 161.059 6 CisHis02 AWM — K" G
37 1156 213.12739 213.12760 1.0 233.1530,205.158 5 CisHi®O  pyrocurzerenone! ERyNy Tl
38 1163 229.12231 229.12229 0.1 229.1222,214.098 7, 167.084 9 CisHisO2  FEFRA A B2 A
39 1178 219.174 34 219.174 51 0.8 219.1741,159.116 5, 145.101 1,91.056 0 CisHnO  HIDEA* G
40 11.87 231.13796 231.13832 16 231.1375,213.1271,203.1437,137.060 |~ CisHis0,  FFHAE M
41 1252 217.15869 217.15889 0.9 119.086 3, 91.056 3, 77.041 7 CisHoO  FEHEFCY Bzl
42 12,63 219.17434 219.17426 04 219.174 8,109.102 5, 67.058 3 CisHnO  WHRE S By e A
43 12,67 203.17943 203.17946 02 203.179 1, 147.116 7, 119.086 6, 105.072 2 CisH LG B
44 12.88 205.19508 205.19513 02 205.1952,149.130 2, 135.114 6, 109.1029  CisHn B- oA 120 M
45 1330 219.17434 219.17440 0.3 121.101 7,105.071 3,93.071 5, 83.051 7 CisHpO  EHHERY B
46 1351 205.19508 205.19509 0.1 149.132'5,121.101 7,107.086 7,93.0718  CisHa -2 B

* 50 IR it — A

*further confirmed with reference substances
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Fig. 3 Detail fragmentation pathway curdione (A) and germacrone (B)
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Table 3 Common and cross-existent components analysis of Curcuma Radix pieces from four different sources
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Fig.5 Network diagram of component-target-disease interaction and PPI network of core targets
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