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Discrimination of Quality Markers of Feire Zhike Granule Based on Five Principles Coupled with Cobweb
Model

CHEN lJia, LI Wei, LIU Zheng, ZHOU Wenxu, LIU Xiang, XING Qichang*(Xiangtan Central Hospital, Xiangtan
411100, China)

ABSTRACT: OBJECTIVE To conduct a quality markers(Q-Markers) study on the treatment of cough with Feire Zhike
granules based on the “five principles” of Q-Markers, combined with mass spectrometry, network pharmacology and cobweb
model. METHODS Identification of the main chemical components in Feire Zhike granules by liquid mass spectrometry. The
TCMSP database was searched to collect the active ingredients and corresponding targets of 11 herbs in the prescription of Feire
Zhike granules. The GeneCards database was also searched to collect genes encoding cough-related proteins, and a
herb-component-target network map was constructed. Assigning effectiveness to active ingredients based on the number of target
sites. Check the pharmacopoeia and literature to obtain the measurable components of each herb. Determine the monarchical,
ministerial and adjuvant attribution of the original herbs in the compound formula based on the principle of compatibility. The
literature and TCMSP database were searched to screen the original herb for specificity components. RESULTS A total of 43
chemical components in the Feire Zhike granules were identified to be “delivered” to the formulation based on
UHPLC-Q-TOF-MS/MS. The 124 active compounds were obtained from the TCMSP database and acted on 120 targets, 93 of
which were associated with coughing. There were 6 components in the pharmacopoeia that specify quantitative methods. A total
of 26 endemic components were found in 11 herbs in the compound formula. In addition, the above components were ranked
according to the compatibility rules of monarch and minister and the scoring rules of cobweb model. The top 10 components
were wogonin, baicalein, licochalcone A, nobiletin, acacetin, hesperidin, liquiritin, tuberstemonine, B-sitosterol and galangin,
respectively. CONCLUSION The above 10 components can be identified as Q-Markers of Feire Zhike granules.
KEYWORDS: Feire Zhike granules; Q-Marker; five principles; cobweb model; network pharmacology
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Fig. 1 Total ion flow diagram of Feire Zhike granule detected by UHPLC-Q-TOF-MS/MS

A-negative mode; B—positive mode.
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Tab.1 Main compounds contained in the original herb and the chemical composition of the preparation

2kt FES il 70 T B4 5 tg/min i sFa
FHK WER . K RS Sk 2] P13 8.418 227.070 Ci4H1203
BREX P33 20.171 299.052 Ci6H 1205
HH R AP, RNE . EERFA PR LR R 5 Pl 2.524 318.168 C1sHy3NOy
REER P9 7.569 193.053 C1oHs04
KR P43 29.501 271.059 C1sH00s
EHNE P30 15.706 283.064 Ci6H 1,05
HA W, KNE . AR WL R P22 11.972 285.076 Ci6H1205
A P26 14.159 271.059 Ci5H 005
AT P27 14.059 915.151 CyHis0n
EL7ES P36 23.962 253.051 CisH,00;4
il C21 f§iRRAF . =iidE REALAR P41 27.434 439.356 C30Hi503
Pz 1y P12 8.091 167.069 CoH ;003
[958 W, RN A YRAE LAy P25 13.097 609.181 CsH34015
Tl iz P10 7.825 579.172 Cy7H3,014
R = P24 12.380 303.082 C16H,405
JBREE R P37 24.099 403.139 C,1Hy04
1 e R -7-0- 9 8 e 1 P6 6.814 609.183 CasH3405
FERR-T-0- 8 B Y P7 7.013 577.161 Cy7H30014
F AR 78R B A P35 20.342 607.171 CysH305
125 B -7-0-5 18 Bt P17 9.856 593.149 Cy7H30015
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Wi MR P19 10.589 178.998 CoHg04
T HR P2 4.128 167.033 CsHgO4
HER P29 14.354 329.069 C17H1407
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H A RE A P39 26.649 339.153 Cy1Hy04
RHEZE P28 14.157 257.078 CisH,,0,4
HRRE G2 P16 9.611 837.399 C4HpO17
EES: P14 8.725 417.122 CyH209
HRER P5 5915 255.066 CisH,04
SRER P23 12272 315.046 C16H 1,04
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Tab.2 Number of compound targets and their distribution in original herbs
oy Rocr  datk o m R 2511 L
FIHE% EEE bR Tk

Beta-sitosterol(B-7 1 i) 36.91 1.32 099  0.75 FIHT. A, Bz, HE, w5 38
Stigmasterol( 5. £ i) 43.83 1.44 1.00 076  HHE. MR, EA. MR 35
7-Methoxy-2-methyl isoflavone 42.56 1.16 0.56  0.20 HE 34
Medicarpin 49.22 1.00 0.53 034 ¥ 33
oty rophenanthrane sinpterocarpin 59:00 L2 049 021 HE 30
Shinpterocarpin 80.30 1.10 0.69 073 H 30
Wogonin(IX # 4+ %) 30.68 0.79 0.04 023 WA 30
Vestitol 74.66 0.86 030 021  H#H 29
(2R)-7-Hydroxy-5-methoxy-2-phenylchroman-4-one 55.23 0.87 026  0.20 GigsS 29
Formononetin(T= 4l #£ %) 69.67 0.78 0.02 021 [ER: ) 28
MO o om0 oz ea om0 2
Licoagrocarpin 58.81 1.23 0.61  0.59 HR 28
Licochalcone A(H E £ /KEH A) 40.79 0.82 -021 029 HHE 27
Baicalein((E 5 &) 33.52 0.63 -0.05 021 W 27
Citromitin( — ZUI R ) 86.90 0.88 0.16 051  BRi& 26
Nobiletin(J1] [ fz %) 61.67 1.05 -0.08 0.52 Kz 26
3'-Methoxyglabridin 46.16 0.94 047 057  H= 26
Glypallichalcone 61.60 0.76 023 019  H# 26
Oroxylin A 41.37 0.76 0.13 023 HA 26
Acacetin(4: 5 EK) 34.97 0.67 -0.05 024  HbEHEC. EE . RS 23
Galangin(i B35 %) 45.55 0.55 —0.09 021 %% 22
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Tab.3 Mathematical model score values based on five principles

L&Y FEATE AL ARNE T ) LigEis mYEfEA
Baicalein(#{ 4 %) 30 10 21.3 30 30 1403.7
Wogonin(I # %4+ %) 30 10 23.7 30 30 1 449.4
Formononetin(T-#i{£ %) 10 10 22.1 10 30 589.0
Acacetin(4: 5 W E) 10 10 18.1 30 30 870.9
Galangin(fF R £ %) 10 10 17.4 20 30 692.7
Licochalcone A(H 2 /K i A) 30 10 21.3 10 30 904.2
Nobiletin(JI| 2 ) 30 10 20.5 10 30 892.0
Citromitin(— &I [P %) 30 10 20.5 10 10 547.8
Stigmasterol(&. {${ ) 10 10 27.6 30 10 662.3
beta-sitosterol (B-4+ i i) 10 10 30.0 30 10 694.2
Kuwanon G(F#T G) 30 10 0 30 10 618.1
Kukoamine A(HiH & 1 %) 30 10 0 30 10 618.1
Platycodin D(f§ 15 2 D) 30 30 0 10 10 485.0
Shionone(£%& ) 30 30 0 20 10 656.2
Tuberostemonine(%} M7 5 5) 30 10 0 20 30 789.3
Rosmarinic acid(ki% & R) 10 10 0 30 30 561.1
Hesperidin(& i 1) 30 30 0 10 30 827.4
Liquiritin(H %) 30 30 0 10 30 827.4
ogonin (L8540 PRI AT R SR 25 4 Th B . 4 % T S X AR
it — (AT T 12 o 5 R 4%
3 B S?Cl:::]f;ln og,i %%Jf%: S NTEAXILANE T 23 =z Il ,
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of Feire Zhike granules
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