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Forecast analysis of the quality markers of Zingiberis Rhizoma based

on fingerprints and network pharmacology
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Abstract : To analyze and predict the potential quality markers ( Q-Marker) in Zingiberis Rhizoma based on fingerprints
and network pharmacological methods. The fingerprints of 10 batches of Zingiberis Rhizoma slices were established by
ultra performance liquid chromatography and the common peaks were identified; then the network diagram of active
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ingredient target pathway was constructed by network pharmacological method to predict the quality markers of Zingiberis
Rhizoma; and the bioactivity of Q-Marker was verified by molecular docking method. Fingerprints of 10 batches of dried
ginger were established, and 17 peaks were identified. Five chromatographic peaks were identified by the reference
substances of Zingiberis Rhizoma, which were 6-gingerol, 8-gingerol, 10-gingerol, 6-shogaol, and 8-shogaol. The results
of network pharmacology showed that these 5 components can act on 35 core targets, and 20 key pathways which play an
anti-cancer, anti-inflammatory, and antioxidant role. Molecular docking showed that these 5 components had strong
binding capacity with core targets and had good biological activity. It was preliminarily predicted that these five substances
could be used as quality markers of dried ginger. Predicting the quality markers of Zingiberis Rhizoma by fingerprint and
network pharmacology analysis will provide a reference for the quality control of Zingiberis Rhizoma and for further study on
its pharmacodynamic mechanism.

Key words : Zingiberis Rhizoma; quality markers; fingerprint; network pharmacology; molecular docking
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2.1 UPLC {5l EiL ML
2.1.1 &iE&Mt

Waters Acquity UPLC BEH C 5 3FE (2.1 mmx100 mm, 1.7 wm) ; ZJE (A) /KIS (B) VE MRS, K6

Vel (0~3 min,97% ~ 80% B;3 ~4 min, 80% ~65% B34 ~5 min, 65% ~60% B;5 ~6 min, 60% ~ 54% B;
6~7 min,54% ~45% B;7~ 14 min,45% ~45% B;14~18 min,45% ~10% B;18~23 min,10%~10% B;23~26 min,
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10% ~0 B;26~28 min,0~97% B;28~30 min,97% ~97% B) ; K%K 4 280 nm; it K 0.25 mL/min ; JEFE N
2 pL, HEiE .30 C
2.1.2 XS R e &

R PRI 10 AR ™ T 228K 0.25 ¢, 4 SIARICBCE T 10 mL 285 i A B B 2 25 bR 20 2,
FHEFS (D)% 150 W ,40 kHz) fE MR &35, 8 B0S  FUOMA I EEANE  $557,0.22 wm JERT 8 FEH .
2.1.3 TR SR &

K BFRE 6-221 8-22 W) | 10-22 My | 6-22 M5 T F1 8-22 M W X FELSL , in FH Bt e 25, 49 U i Wk B Ry 6-22 T
0.039 30 mg/mL 8-Z£ [ 0.017 60 mg/mL 10-25M 0.013 95 mg/mL  6-ZE K5 B 0.005 44 mg/ml . 8- 4 By
0.003 20 mg/mLITR A% FESIAT
214 FEFHER

(1) K55 0

W 2.1.2 TR il 55 A T2 AT, B AHERE 6 U, R Hh 2l €38 SORITE A RUEE PE A R 48 (2004 i A)
AFHEATVEMY , 25 RRWIESE 6 YL e RE AR U248 T 0.99 , FR I 1 ok % FE 30T

(2) EE I

] 2.1.2 TR 7 kBT 2 S, 2 il i & 6 e AR 20101 T A5 AR U 6 W, FIL T P
O TEFE SURTEAR U T R SE (2004 W A) BRAFPPAT , 45 8 s ARAURE 249 15 1 0.98, U Bl 1 22 b it i &2 1
R47,

(3) FaE M

B 2.1.2 TR H1&0 T2HA ERARIK T 0.4 .8 12,24 h JEEESMT, 20 BIAG I 38 SR A7 (% 1A
PArp 2t (5545 20 BHE AU DT R 58 (2004 B A) PEAT  AHALRE S5 SR 245 T 0.98 , R BIAE ARG E PE R 4F .

(4) 8B EIE B EE T AR LB PPN

HU10 #ET22 ARIR 2.1.2 TR A A I VA TR, 452 2. 1.1 TS50 ikl e |, 45 SRR A h
2y SR SURTEAR L PP 2R 58 (2004 iRt A) SEATARTE 85 F AR 10 #iET320K05 UPLC (il BRI 45 51,
FE 17 NG SRS R WA 1, DL UPLC BIE A B 0 IR X 10 HEAE S B 47 AH LB PEA 10 4t
T 22 50 IR S TE AR X KT 0.98 45 3R L3R 1,

BT 10 T O R GRS

Fig.1 UPLC diagram (Fingerprints) of ten batches of Zingiberis Rhizoma medicinal materials
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Table 1  Similarity results of ten batches of Zingiberis Rhizoma

i HRARLEE Gl HHLLEE
s1 0.994 S6 0.997
s2 0.991 s7 0.991
s3 0.989 S8 0.998
s4 0.998 9 0.986
S5 0.989 S10 0.985

(5) JLA WA N BAR X E B ESF 18] FAF o e 1 X

TRt T, 5 2.1.1 U ZR AR UCHERE 48 SURI 35 T A b 25 (3548 S0 IS AR LS PPN R 52
(2004 JiLA) , FEAT @G O BRI 18] LA B (5 3547 S A9 LA, BN 17 AN SRAT 08 SRS IR oo L7 3088 A 1 Ho
5 A, S0 6 ST (6-£MY) |7 S (kI (8-LE) 8 S (i (6- LMl ) (11 5 (kI (10-£8)) |
12 5 (0505 (8- 224y ) , A5 R ULIEL 2, S5 LRI ARXT R B8 I AR X R AE R 22 /N T 1.5 AR S s EITELE

TE:6—6-2 W), 7—8-22 M}, 8—6-F MM, 11—10-Z2 W}, 12—8-224h M,
K2 o A R IR A IR 1
Fig.2 UPLC common mode diagram and mixed reference chromatogram

2.2 FEMLEHEZE Q-Marker FiU 54T
22.1 FHBRL T

A 2.1, TR 7 T AT PR, e 6-22 Wy 8- By (10-Z2 Wy 6- 2 My S 8- My 5 M RRAE
WAME KA S8 . R PubChem (https ://pubchem.nebi.nlm.nih.gov/ ) KA &4, I 2H 2D 45k =X
FHTHE 57800
222 HAEREL B4

W2l R Gt 25 B 22 B R 5 53 BT F /5 (traditional Chinese medicine systems pharmacology database and
analysis platform, TCMSP) (https://old.tcmsp-e.com/temsp.php ) , PubChem %3 % ( https ://pubchem.nchi.nlm.
nih.gov/) , SwissTargetPrediction ( http : //www. swisstargetprediction.ch/ ) , Uniprot 4} % ( hitps ://www. uniprot.
org/) ,STRING % ¥ J& ( https://cn. string-db. org/) , DAVID %(#& J% ( https ://david. nciferf. gov/ tools. jsp ) ,
Cytoscape 3.9.1 #f%
223 v Hie s

i TCMSP #4452 . PubChem #0372 | SwissTargetPrediction i 7 25 $8 5 4~ B AE FHAE A5, HL# FH TCMSP
25 PR AE RO AR I ) 245 1 IR AE W9 F F  (oral bioavailability, OB) =30% 25251 ( drug-likeness, DL) =0.18 {E
M PR O 18 25 M A vfE ™ 5 3833 Uniprot ¥ I (https : // www. uniprot.org/ ) 44 5 H #1544 e R L X 44 e
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2.2.4 E8 5% G KA ZAE A (protein-protein interaction, PPT) M %4 547

B 261 FhARSC AL /40 45, 4% 2 STRING 0¥ 22 | “ Homo spanies” /E W Fh G ¥E 5544, R EE AR HS
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225 Hsdel GO ks &5 KEGG 155 @ 3% 541
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(2) HLERKE R 5 3L 4 H R4 ( Kyoto encyclopedia of genes and genomes, KEGG ) il {43 #7 : ¥ 35 4%
OFEE A DAVID B8 AT /00T, 255 on SEAR 8 137 S5-3I, 3 B 0 A0 B9 e 3 . T8 e
ErbB {553 # PI3K-Akt {553 #55 , H AP HT 20 45 #% U OSID Bl $idis 5 A FHE 3.,

2.2.6 R4 ¥k iR BT

4 EARTFENR 5 ATEPERUT 35 S JCHERE 2 \20 Z55E BT A Cytoscape 3.9.1 #AF #4753 4, WL OSID £t
SRR S N AR 4, US> SRS S R degree NS % ZE R NLIR 6-25 ) (degree [H = 14) M T H:
fib 4 LG WA B degree, 2 W] 6-22 ) 7] B J& T 22 1Y 5 B 15 PE B 43, PIK3CA , MAPK3 | AKT3 | SRC FlI
HSP9OAAI ] REJ& 12215 PR A3/ FH T g b 2 06 M TR AR 4515 530 % T 0 D B T A
2.3 HFIEES

PL6-ZM 8-Z M 10-22 1) 6-Z2 M1 I 8-22 M iy Be A, A0 ¥ 2 B 1 SRC . HSP90AA1 Fl PIK3CA
ZAR KRG 5 A B0 ) 5 A% O HE S BE 1 SRC HSP9OAAT I PIK3CA BEAT/0 X145, Wk 2, W5
PO 05 45 TR U A 245 A /N T -20.9 kI/mol SHAKEE T, 45T, HSPOOAAL 5 6-2 Y 1 425
PRBREE(GLN-23) AHEAE I (B 3(a) ) 5 8-ZEMHY 4 I FEIRFR AL (ASN-51 \PHE-138 GLY-135,50Q-1225)
AAHEAER (B 3(b) ) ;PIK3CA 5 10-2Z£8B 1Y 2 D2 MRS (TYR-63  TYR-26) #HEAEHI (1 3(c) ),

F 2 HUSHHO RS A RE

Table 2 Target and component docking combined energy

254 ABAE/(KJ - mol™!)

A PDB ID
6-Z 8-Z 1 10-ZE M} 6-FIHM  8-R I
SRC 104A -23.263 -22.092 -22.552 -21.255 -21.631
HSP90AAL 4BQG -25.815 -25.230 -24.518 -25.020 -21.004
PIK3CA 7LIC -24.142 -21.129 -25.313 -23.681 -22.635

B3 2SS R S DR S TR R

Fig.3 Docking diagram of key active components and core target molecules of Zingiberis Rhizoma
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538 1% LA R BB IR B A T 2 2 A A0 B R TR o R A Sy B SR 8- 3 ad T
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AT HYEYIEPE 5 FPLAME G AE A T2 Q-Marker MUY
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