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W OE: BRY TR RO G-V AT- K ATHE [ B BER i (UPLC-Q-TOF-MS) #54UEISF F i A, MigE&IE
57K (Huoxiang Zhengqi Shui, HZS) HUMiALERFEE (SARS-CoV-2) HIETEENF 4 (quality markers, Q-Marker). J37&
Xif 27 #it HZS #4057 UPLC-Q-TOF-MS $8 808, &bt E20rik, ikt HZS fIZE St pisr; DA 76 5 R P 1k o
&, % HZS KIZ= 2182 5 SARS-CoV-2 25 A (main protease, Mpro) #ET4> T-x14%, #t— L #iE HZS HILE Q-Marker.
gER JEd gy 27 #it HZS BRI UPLC-Q-TOF-MS 184 EliE, #rg T 27 ML GEY: SA BRI (hierarchical
clustering analysis, HCA) FI=E 4>/ 4 (principal component analysis, PCA), #iE T Ho 14 Fhitf 1L &97E 27 #t HZS #¢
P EAR KRN ERE, FEeE THBETE. SR e AiEmIE. #sER. BER. 3,5,6,7,8,3 40 AL
M ER. BRATHIER. MR o MR EY; o MERMIL G AP Eg R R, B, AaniiR. Hitkwa
WRE. HERE. KATHE. MR 6 Atk &Rt 5 SARS-CoV-2 Mpro KNGV EILRR L &, A %] SARS-CoV-2 Mpro
HIWERE, WA HZS MITEAE Q-Marker. #5385 UPLC-Q-TOF-MS FE4UERE . {b 25T R 22 Ay T B R R 28 U AH
WiE T HZS FIELE Q-Marker, T NAMR T %8 F—RAGWRH 270, KL Rt — & 5%,
KR EEFIESUK: BEAREY: UPLC-Q-TOF-MS f54U Kl /31 X#%: SARS-CoV-2 Mpro ¥ fEHHI 7T 48 B
FULTTIHER, Bt AEN AR HEERR, BRATIHER: MR
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Abstract: Objective To screen the potential quality markers (Q-Marker) of anti-coronavirus of Huoxiang Zhengqi Shui (77 1E<
7K, HZS) based on the ultra-performance liquid chromatography-quadrupole-time of flight-mass spectrometry (UPLC-Q-TOF-MS)
fingerprints and molecular docking. Methods UPLC-Q-TOF-MS fingerprints and chemometric methods were employed to establish
fingerprints and find out the difference between the peaks for the 27 batches of HZS samples. The SARS-CoV-2 main protease (Mpro)
inhibition potential of the differential compounds among the 27 batches of HZS were further predicted by molecular docking with
remdesivir as positive control. Results The UPLC-Q-TOF-MS fingerprints of 27 batches of HZS samples were set up with 27
common peaks. Combined with hierarchical clustering analysis (HCA) and principal component analysis (PCA), 14 common peaks

were determined as differential compounds, and nine of them were identified as hesperidin, oxypeucedanin, neobyakangelicol,
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sinensetin, glycyrrhizic acid, 3,5,6,7,8,3',4"-heptamethoxyflavone, tangeretin, imperatorin and phellopterin. Molecular docking results

showed that a total of six differential compounds were proven to have a certain inhibitory effect on SARS-CoV-2 Mpro, which can be

used as potential Q-Marker of HZS, including hesperidin, oxypeucedanin, neobyakangelicol, glycyrrhizic acid, imperatorin and

phellopterin. Conclusion The potential Q-Marker of HZS was determined by UPLC-Q-TOF-MS fingerprints, chemometric analysis

and molecular docking. This method may provide a certain reference for the identification of various drug components, analysis of the

differences of the same type drug components and pharmaceutical activity evaluation.
Key words: Huoxiang Zhengqi Shui; Q-Marker; UPLC-Q-TOF-MS fingerprint; molecular docking; SARS-CoV-2 Mpro potential

inhibitor prediction; hesperidin; oxypeucedanin; neobyakangelicol; glycyrrhizic acid; imperatorin; phellopterin
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SHTRF &R 0.1 mg), Ffit: Mettler Toledo A ] ;
Milli-Q B4k Z4:8, 3 E Millipore A &5 A HLAH
JEME (JE ), 022 um, RiEEGUAREHAR
NG
1.2 #R5E

HZS 7= e 25537 R0, FLidE 25 A~
IR 27 NSRRI 27 fiEPE S, FERLEE 1. 6IE
mHEA (LS 111610-201908) . B8 (Jits
110721-202019) JEAME (L5 110729-202015) 3
T A A 2 RS e AL, T B 2 B35 =98 %
S H R (S C0008456). BRATHIZR (5
B0002871) ¥ty H = ma A& - BOR e A PR A A
TR BB =98%. LB L, (i, £ [H Fisher

#=1 27THHZS HRER
Table 1 Information of 27 batches of HZS samples

FE g5 I % AR RS
S1 =M AGERBRMARA R ZRIF% WTEB2102
S2  mMIMAA AT I 210004B
3 EMMEANARAT Jid#  200001A
S4  ERBERFZARA R gz £ 20200876
S5 mMMEANARAT ZRER K 200002D
S6  mHIBAHIZRAARA R B2 20201221
ST JR-NPERHAHRAH WFATHE 210705
S8 TR R A &8 20042902
S9  EMAEAVEMAERAR R 2006038
S10 WAL HI 2 PR A B 210504
SIL - DUNNRIFREEZERARAR K 210704
S12 DY)z E HIZ A IR RIEE 210516
SI13 DU R 24 R A ) B 210612
S14  W)IBEERZEAARAR  HK 200510
S15  PUJIZRHEE R 25 R A A EiZ 210607
S16  PUJIAE T2 4R 1A PR A ] R 210415
S17  PUJIARIR AR 25 IR A 5] A 200502
SI18  AMREERIE R RIS ARAR K% 2021022
S19  WIRNACPH B2 R AR AT M 20210302
S20  WIRULARIZ A A R A B W& 2004101
S21 LR EZA R AT K5 210201
S22 HPURHEHIZ A R A K@ 210506
S23  REAGANERARA T EHE 210201
S24 R EAERRBARAR  BIEE 060084
S25  JemRELCEREKRRAARAR FLE 20140162
826 EHMAIMBARMBARAR  HKifE 191004
S27  EMBEZRHIL AR A R A H K 20200614

Scientific A#]; FER, ZEE Acros AF], FHAEDTH
98%; 7K N H il 4K .
2 ik
21 Hil@ARHE

U HZS ¥t 1.0 mL T 10 mL &4, A
50% CRERIRE R BARE, el >, BuE g 0.22
pm JEMR, B IR TR
2.2 BIEXRHG

6% F A Acquity UPLC® HSS T3 (100 mm X
2.1 mm, 1.8 pm); A 45 C; /AR E 0.3 mL/min;
HERER 5 ul: BN 0.1%H B/KIE -0, 7
HTIFIE] 15 min; BHEESEMNL: 0~7 min, 10%~20%Z,
Ji& s 7~30 min, 20%~50%Z.Ji&; 30~35 min, 50%~
90%Z.f%; 35~37 min, 90%Z.f%; 37~37.1 min,
90%~10%ZfiE; 37.1~40min, 10%ZfE: BT
B 100 °Cs By HI SR 550 °Cs By SR
Wi 600 L/h; HEALSARRLE 50 L/h; BAE B L
2kV; HEfLHE 40 eV EFUE: BSI; TAER:
MSE #53; FFR: RBUER: BfEE msz
50~1000; FAFHIFE] 1.0s; REFERE R (RALEERE =
A off, EfliERER N 20~40 eV,
23 FEWENEESL

¥ 27 #t HZS FEfhI% “2.17 D7 iR AL B 5 $18
“2.27 WJTEBHT UPLC-Q-TOF-MS 43#7, A ik
BT (base peak chromatogram, BPD) /], &
N2 ek FE SRS AR LR VPAN R 40 (2012 JRD 7,
BSLAREUEE, AT AL 43 HT
24 HBIELE

¥ UPLC-Q-TOF-MS R HZS Ff %k,
5 \ZE| UNIFI 1.9.4 # A 58 BUR B IE - AT
WE S, AT A YIESR L, JF 454 UNIFI 1.9.4
B I 255005 E DL . Chemical Book 254k I
B AT S PUL RS 2 . UNIFI 1.9.4 A5 40
WE: mREE NN E Y 20, KA N MR E
2005 AEH T IR ZE BREA m/z 0.005; RTRGT)
& mAngE R i +H. +H,0+H. —e %,
25 BUESR

# UPLC-Q-TOF-MS RN HZS Ff A EEL
W5, 23S A F IBM SPSS Statistics 21.0 414 LA J
EZInfo 3.0 {4347 HCA FlzE 5 B E MRG0 LUK
PCA, 73HiAN[E HZS £ i1 2 5k
2.6 FXIEE

4 “3.47 T 15 21 2 2% 5 SARS-CoV-
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2 Mpro BEAT 73T R HE# 1% H1 5T SARS-CoV-2 I FE
MRy, H—2 e HZS Mg fE Q-Marker.
SARS-CoV-2 Mpro & (PDB ID: 7AF0) f&nfk
45 )\ RSCB PDB #(#fi % (https://www.rcsb.org/)
H3REL . 32 PyMOL (version 2.3.1) Chttps://pymol.
org/) FIHMERAF R BRECARAIZK 5>+, F AutoDock
(ADT, version 1.5.6) AN i (compute
gastieger), BRI GET, &1 =44b 340
R 2 R, Wik HZS Z R 3D 45MH
SDF #% 2304 M PubChem %# /% Chttps://pubchem.
ncbi.nlm.nih.gov/) H3KHL, H PyMOL nJ#ALH
343 pdb #%:3CHF, F AutoDock G H AT HEEE 1)
AR, JFHEL pdbat SLAFRIERRAE. BT TLAE
x2 NMEEFH=HLIEREH
Table 2 3D coordinate parameters of rigid box
WESH H{E/nm
GO AR E 1.2240
-1.3251
0.5145
4.0
6.8
6.8

Fra et LU

——

WS 2 )5, 4TJF Command Prompt iy 4 $2 /575 &
FIEAT Vina X%, 73 EI R4 38 5d PyMOL %
fEr] A4k, i Ligplot # 14 (https://www.ebi.ac.uk/
thornton-srv/software/LigPlus/) F1 8 [ 5 -FC A4 4H B
YER 78t TR (https://plip.biotec.tu-dresden.de/plip-
web/plip/index) 7 #fr HZS % 54> 5 SARS-CoV-
2 Mpro Z [AIJE A8 BKEESEE /7,
3 ER59H
3.1 iEWEEEN

% 27 it HZS FEL BPL K LL edf /0N
“CrpZ s R Sl ETE A BUE T RS0 (2012 WO i
175001, LA S1 AL h S IR, B i 1] o
F£9 0.1 min, BT % SR IE S5 H ANV, HAESC
Bk L& 1, e 27 M IEE, Db Bk
AR IR A ERE (B R). KB &REM S R BHTH
B, R3] S1~S27 [AHLEE 73728 0.910. 0.922,
0.972. 0.819. 0.984. 0.982. 0.975. 0.909. 0.927.
0.976. 0.937. 0.790. 0.914. 0.935. 0.837. 0.816.
0.950. 0.973. 0.947. 0.941. 0.900. 0.963. 0.947.
0.966. 0.931. 0.899. 0.855, #%FF &k AIAHIBLEE 23 A7
7£ 0.790~0.984, F£H] 27 it HZS FE5 R BIFE—
5E I 2 S

t/min

24 32

1 27 #it HZS fRYIEIEE M
Fig. 1 Superimposed fingerprint of 27 batches of HZS samples
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32 FEHBIELEE

{5 I UNIFT #0445 27 it HZS ¥ 5 1 MSE R 4G
BPEHAT AR . BTN RS 55 fE, 1S 2B
B I AT L m/z R BRI (R RT RN 1 o 558 i 1) 4
WA, 456 UNIFL 34 B 7 i 24 504 12 &
Chemical Book %54k b H(E X “3.17 TR € 1

Horbr 5 Pl A 2 ik o B AT EEXTSGAIE, 1 CREAR
U SIERIET RIEN, 6 CHHEFE), 8 (HHH
). 18 CHEED SIERIETHE, 9 (AT,
15 GEFEZRD. 19 IR E). 20 (3,5,6,7,8,3' 4L
S LW, 3,5,6,7,8,3",4"-heptamethoxyflavone ,

HMOF). 21 (R F) FUIERIETFREZ, 13 CGEL

27 NILHUERT S, HEWTH 14 Bk &8 (GR3D,  ATAE). 14 CHrbbseaiEm R 22 (BRETEHED.
#3 27t HZS FEHHIENLE
Table 3 Identification of mainly common peaks of 27 batches of HZS samples
&S fr/min & 7= WD TET (mlz)  6/(X107) TR s ¥ SRR LA
1 0.85  HEHBHH C7H1INO: 160.096 1 -5.0 +H0+H, +H R Fz 122231
6 635  HEHT C21H209 419.133 4 -0.7 +H H R4
8 776 HTHEH C21H209 419.133 2 -1.2 +H H 25-26]
9 8.94  WBREIF C2sH34015 611.197 7 1.0 +H I g (27291
13 1250  FALETHE Ci6H1405 305.101 8 -0.6 +H.0+H (1EBe3
14 1330 HrbwAEMAE CisHieO0s 317.102 0 0.0 +H, +H0+H (IR
15 1840  FHREER C20H2007 373.1278 -1.1 +H o iz 29321
18 2164  HER Cx2He2016 823.4113 0.4 +H B34
19 2294 IR C21H2203 403.138 5 -0.5 +H [ g [28-291
20 2460  HMOF C22H2409 433.1492 -0.2 +H, —e Wk Bz 129)
21 2532 MEE#R C20H2007 373.128 3 0.3 +H Wk Bz 1281
22 270  BERATEAET Ci6H1404 271.096 5 0.0 +H SFAE
23 28.88 W HR C17H160s 301.107 0 0.0 +H [ 1EBS
24 3169  JEAMERY CisH1302 267.137 5 -1.5 +H JE AR
L2 BAIE
*compound comfirmed by reference substance
23 OMHFD SURIET H1E 24 UZAED 5 TR

USRI T JELAD o
3.3 HCA

B “3.17 WirRAR R 27 LA G I TR L
P55 N\ IBM SPSS Statistics 21.0 % AFH, iz ward
%, LLF 7 BK K (Euclidean) #H 25 i B2, #E1T HCA,
ZEBINE 2 Bion. 247 Euclidean JEES N 5 1, &%
FE SRR BT, 27 #it HZS FESA AT 00 3 35,
S7. su~313\ S15~S17. S21~823. S25. S27 %
H—2, S3. S5. S6. S8~S10. S14. S18~S20.
S24. S26 FHN—2, S1. S2 F1 S4 HHN—%K.
34 PCA

N EZInfo 3.0 A% IE B 1520 T % HZS #
i '] UPLC-Q-TOF-MS Ji 5% #5347 PCA, B 3 A
H PCA 15451l ZR TR, % HZS N 3 2K
S7. S10~S13. S15~S17. S21. S22. S27 A—3%K
S6. S8. S9. S14. S18~S20. S23~S26 K—

10 15 20 25

S15
S13
S17
S22
S16
SZ7

S23
S25
S7

S11
S21

SZO
S8
S10
S26
S3
S6
S9
S18
S24
S19
S14

S1
e —
S4
2 27 #t HZS #&#) HCA
Fig. 2 HCA of 27 batches of HZS samples
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Fig. 3 PCA score plots of 27 batches of HZS samples

S1~S5 N—%, & S3. S5. S10. S23. S25 K4k,
HAMFE Y PCA £5 5 “3.3” I HCA £5 53—

8 IR AT RS B X e HZS R 1k
SR AT VORI M o TR s B B R A A
FETR AN At bR B B TR AR i, MR AR 2 S A
F B 5 AR BT A2 R A3 BA R S, B SR A Bkt )
FHZAR BN AT SR KB, B 4 %
HZS FEfh 27 MK PCA B s, TG
Ho (BT 18 CH ). 20 (HMOF). 21 (f
FeZD. 26 S EH 1 TTERERECR, 10, 13

0.10 -

CEALRTEAZR D 14 Gt e BTEA D 15 GRERE 20
164 17, 22 (BRRETHIZER). 23 (WWISEE). 25 S
WERS 2 BITTERECR, UL L 14 Rk & fE
27 #k HZS Ff i R AR & AP ECR E R, J& HZS
1) 22 S 10
3.5 B Q-Marker BIFEE
CLZGWER rE v oA P TR, LA HZS 9 Rl %
S ZE S RO . AT R . Btk A
R, BB, R HMOF. kSR . WA
7. MRS, 4350l5 SARS-CoV-2

N 25
21
26
- ] =
17 ]
0.06 -~ - 9
15 10
I~ n
1112
L n27
0.02 19 3 ‘ L
m = m24
= - = 5.
= 002 b 8 2
i) n
- . 7 6
4
_ L =22
0.06 14 m
20 \ 16
| |
- 23 mm 13 u
—0.10 = 18
n
L 1 L 1 1 1 L L 1 1 J
-20 -12 -4 4 12 20
pl1]
4 27t HZS ¥ &K PCA H sl =&

Fig. 4 Loading plots of 27 batches of HZS samples
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Mpro AT Xz, DG G Re /N G600 s S ERVE
WrFets, Tk % SARS-CoV-2 Mpro 1] GgA ¥ 1
M) HZS WG, 1E8 HZS BIBE Q-
Marker. FHH:X] RN 9 Fb 22 S5 4% 5l 70 5 SARS-CoV-
2 Mpro FISTHEEE UK 4 Frs. B3R 4 AlHL, Hifs
P5F 5 SARS-CoV-2 Mpro K454 e N—28.88
kJ/mol, 7R Episr vl R E . EAGHTEAZ L Bt
HIEA . IR HHER. HMOF. K E. &
A& WHISE K 5 SARS-CoV-2 Mpro [RI45 & HES>
W 5-36.84.-26.37.—28.46.—26.37.—-38.09.—25.53 .
—26.37. —28.04. —28.46kJ/mol, W] Wix 9 Fhz= ik

#= 4 HZS HIERMR DS SARS-CoV-2 Mpro FIZE & RE

45 SARS-CoV-2 Mpro 454 eIl T B PE X g
L SARS-CoV-2 Mpro [M45&Re. A XERE R, 6
WP P 2 PR 2 A 2 AT P A B R
KRR RN deE, TEIfER 1%, Btk
52 RGE A RS MR P80, AR 4 TN,
P55 SARS-CoV-2 Mpro 454, TR 2 AN A
13 NEKEE, B EALRTEAER . Bt N
. ®HE %, HERR. HMOF. #E %K. ERATHI.
W= % 5 SARS-CoV-2 Mpro 454 3 I T 9.
2. 3.3, 8. 3. 3. 1. I MEHA 9. 8. 7. 7. 8.
6. 6. 8. 7 MNHKHEE, XARERIX 9 MibEME

SRMBKRESR

Table 4 Binding affinity, interactions with SARS-CoV-2 Mpro and binding sites of differential compounds in HZS

. el A K

(kJmol™) 4 Gaf s & R I
18 B -36.84 9 Thi24, Cys44, His4l, Glul66, Cys145, Thr26 9 Thrd5, Met49, Ser46, GIn189, His163, Serl44, Leul41, Gly143, Thr25
AR R -2637 2 Glul66, Cyslds 8 Met165, Metd9, Thr25, Leu27, Gly143, Asn142, His164, His163
WHRAENIE -2846 3 Arg298, Thrill, Thr292 7 Phe294, Asnl51, Asp295, GIn110, Tle106, Ser158, Asp153
it e -26.37 3 Lys137, Leu287, Argl31 7 Asp289, Leu286, Leu271, Leu272, Tyr239, Tyr237, Thr199
HER -38.09 8 Serl58, Arg298, Asp295, Asnl51, Thrill, GInl10 8 Asp245, GInl07, Val104, Asp153, Phe8, Phe294, 116249, His246
HMOF -25.53 3 LysI37, Thrl99, Ser284 6 Aspl97, Argl31, Leu287, Asp289, Glu288, Leu286
fEE& -26.37 3 Thrl99, Leu287, Lys137 6 Asp289, Tyr237, Tyr239, Leu272, Leu271, Leu286
G IEES -28.04 1 Serl58 8 Phe294, Asp295, Aspl53, Vall04, 1le106, Gln110, Asn151, Thrlll
WK ZE -2846 1 Serlss 7 Phe294, GInl10, Tle106, Asp153, Lys102, Tle152, Asn151
i L -28.88 2 Thi24, Phel40 13 Thr26, His41, Thr25, Gly143, Cys145, His163, Leul41, Glul66,

Met165, GIn189, Serd6, Metd9, Asn142

UG RIRAIDR 2 M, FIE R >R A

some amino acid residues form two hydrogen bonds, so the number of hydrogen bonds > the number of amino acid residues

SARS-CoV-2 Mpro 145 & /N T 80H BONFE I S 5
PEF R A

P SCHER IR E M0, SARS-CoV-2 Mpro B A Sl
(Phe140.Leul41.His163.Met165.Glul66.His172).
S2 (Met49. Aspl87. GIn189). S1° (Thr25. Leu27.
Cys38. Pro39. Val42. Cys145). S2° (Thr26. Asn28.
Tyr118. Asnl19. Gly143) #1S4 (Leul67. GIn192)
5 NGNS, BoiARIEH SR O N OCHE
RAREMRIRIELE A, A ReA BENH EERT . NS
A7 S A FE 3T, BB P F547 T SARS-CoV-2 Mpro i
PEC4E ST, S2, S’ S A S4 H (K] 5), HE S1
HRETERIERRTRIE Pheld0 S58TE | MEME, 5
S1. S2. SI’. S2HE M 2 KR kL Thr26. Thr25.
Gly143. Cys145. His163. Leul41. Glul66. Met165.
GIn189. Met49 ZEATE A 10 N Fi/KEE (% 4 FE 6-

HACRTH]ER.

5 SARS-CoV-2 Mpro &M A% S1. S2. S1°. S2°F1 S4
S5EARERS. BEEMENATHEXER 3D ~EE

Fig. 5 Active pockets S1, S2, S1°, S2°, S4 and 3D structure
of docking
oxypeucedanin with SARS-CoV-2 Mpro

results of remdesivir, hesperidin and
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6 InfEl@F (A "EERE (B). EWLATHAR (O, MLRAIEAE (D). HER (E). BKE#AERE F). M#RE G) 5

SARS-CoV-2 Mpro B4 F%t#E 2D B

Fig.6 2D structure of docking results of remdesivir (A), hesperidin (B), oxypeucedanin (C), neobyakangelicol (D), glycyrrhizic
acid (E), imperatorin (F) and phellopterin (G) with SARS-CoV-2 Mpro

Ao 1T 9 FhZE T RS TR R R A8 A T 2R A
FiEtEO48 ST, S2. S1°. S’ AI sS4 (5, 1
Y S, SU'. S2° HITEHE LR EEE Glul66.
Cysl145. Thr26 45 5% 4 N4, 5 S1. S2. S1°.
S2’fRIE TE A FE IR AR IE Metd9. GInl89. His163.
Leul41. Gly143. Thr25 55 6 MK (3R 4
A 6-B); EALAIHHER S S1. SRS R LRI
% Glul66. Cysl45 Z5E T 2 MESE, 5 ST, S2.
S1’. S2yEPEE FEFR R Met165. Met49. Thr25.
Leu27. Gly143. His163 54k 6 ek (3R 4
A 6-C)o

BEAh, A SCHRIRIEH243), Thr24 His41. Cysd4 .
Thr45. Serd6. Asnl42. Serl44. His164. Prol68.
Argl188. Thr190. Thrl11. Thr292. Phe294. GIn110.
Asp153. GIn107. I1e249. His246 /& SARS-CoV-
2 Mpro HIIEPEZ IR IRHE, MIJE L SARS-CoV-2

Mpro HIETEEE S5 (B 7). HifEvad. W H .

FALATHER . S A e AR H R BRATEHZ
WIS RIEE S5 48, HETEMEEEEIR k2
& (B 7. Hr, EEESHYS S5 FE R AR %
B Thr24 Z56TER | ANERE, S5t a SRRkt
His41. Serd46. Asnl42 Z55 MK 3 MK (K 4
FE 6-A); TS S5 TG TR LR LA Thr24.
Cysd44. His4l 55T 5 MNEHE, SiGtHR AR
5 Thr45. Serd6. Serld4 ZE& T 3 ANHiKeE (£
4 MK 6-B); SAMATHHRYE S5 MG ZEMR kA
Asnl42. His164 Z55 TR 2 oK (R 4 FE 6-
C); Htbw AIENAES S5 MG It & 2 R 7k 3
Thrill. Thr292 £5& M 2 NMEEE, SiEHEEER
BRFE Phe294. GInl10. Aspl53 Z5& TR 3 DK
B R 4ME 6-D); HEIRS S5 HIEMHEZR IR
% Thrill. GInl10 Z5&TER 2 NS, Gk
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Fig. 7 Active pocket S5 and 3D structure and docking results of remdesivir, hesperidin, oxypeucedanin, neobyakangelicol,

glyeyrrhizic acid, imperatorin and phellopterin with SARS-CoV-2 Mpro

253, GInl07. Aspl153. Phe294. 11e249. His246 45
B S DN EKEE (R 4 F1FE 6-B); BRATHHZR S S5
()35 PR FEBR 7R JE Phe294. Asp153. GInl10. Thrl11
SEETER 4 ANEKEE: MISERY S5 IR
FRH% % Phe294. GInll0. Aspl53 45& L 3 AN
KEE (£ 4 FE 6-F).

gr b, 9 FhERAE YR, REREHE . Ak
ATEHZR. Wt AIEN R, HEER . BRATEHER .
3% 5 SARS-CoV-2 Mpro 54 1% ML G Rk
HbG . B, . SRR Bt aiE
WRE. HERR. BRETEIER . ISR AT Rex SARS-
CoV-2 Mpro BA —E B EMHI/ER, vI{E N HZS
FIVELE Q-Marker, LAX} HZS #E4T 5 &1 F4) .
3.6 REITMN

PL “3.5” iR E R 6 M AE Q-Marker £ %
. BMRTHE . Wt aERIR. HEER . BT
FAZ . MBSE R AE HZS g mARE A Tats, PR
ANF HZS FEa B . & HZS FEf 6 FiigfE
Q-Marker & 40 /W T AR £ 48 3 N IBM SPSS
Statistics 21.0 F i, HATZER BEWRLR, 4
A LR B R 207 2293 T (One-way ANOVAD,
AP EL R BN E % (LSD) A, 45
Rk 5 Prom. WK S HaJLIEH, 27 #t HZS #
fE 6 FHVEBLE Q-Marker (U4 TH AR IS AFAE B 5P 2
7 (P<0.01). b, #8 RH Ie mAR B s AR i
S1~S4. S10. S11; S A FIHH 20 T AR = A

H S2. S6. S9. S23~S25; H7EL T (A IE A AR I THI AR
BERERNE S6. S9. S25; H BRI T AL i
PESE S3. S8~S10. S12~S15. S19; KKRTHIZ &
AR B = I RE S AT S24 S3. S5. S6. S9. S18. S21.
S23~S25; MK R IEIAR R mFE A S2. S3.
S6. S9. SI18. S19. S25. S26.

i 6 PPETE Q-Marker WETHAR LSS B, 27
fIt HZS BES T, BEM S2. S3. S6. S9. S25 K
U 3T SARS-CoV-2 HITEAE G .
4 e

I #ANIANE HZS FEfH ) UPLC-Q-TOF-MS
fRgr s, trm T 27 MILENEY, MELELE
0.790~0.984, PHIIANE HZS BEfEA —EHER
P B TF RS T, B T A 14 FEE L
GVNERENEY), HEEH TEBEE. AT
BHE . T A IEA . B . HER . HMOF.
R BRATEHER . BEIE R 9 PP E R &1
XU A G E IR T IR . BIE. HEA
M, AR HZS #5122 ST Re 2 BA 1 3 Fhdy
MIEM R R BB R T2 S5 2 7 53
). FFEITUR A UPLC-Q-TOF 412 LA K AR 4 K1
ST TR, RHMECE) 22 NMAEFETT K. 68 HEIKGE
FIESUKM B EAT TIFNIETL, 85 R A
bR B A TE AR R R, AT R RIR
PORHE HANSE , AAAESE U k) BB AR e
XA T HEA T
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#*5 27#t HZS MR T EUATAR. MR BERNRE. BER. RAMNE. MMERMERREE (X£s,n=3)
Table 5 Peak area of hesperidin, oxypeucedanin, neobyakangelicol, glycyrrhizic acid, imperatorin and phellopterin of 27
batches of HZS samples (X £ s, n =3)

Ff it W TEI/( X 10°)

i 1 B SAARTIHER Bt A IE A s HER RRATHI % EIP
S1 6.02+0.332 1.81+0.02m 0.8840.01™ 1.50+0.11" 1.41+0.03¢ 2.53+0.07%
S2 5.49+0.09% 4.16+0.09« 2.08+0.08¢ 4.72+0.420 1.9940.08° 3.254+0.15°
S3 5.82+0.052 4.1140.03¢ 1.98+0.03¢ 6.14+0.01 2.0940.04° 3.1440.04%
S4 5.59+0.09° 0.7710.02° 0.4540.02° 1.824-0.03™ 0.64+0.02" 1.0740.05'
S5 4.9540.05¢ 3.9240.04¢ 1.7740.03% 5.31+0.18™ 1.91+0.07" 2.86+0.09¢
S6 3.94+0.05 4.19+0.06% 2.29+0.05° 5.7940.15% 2.39+0.06° 3.90+0.082
S7 5.2240.01¢ 4.104+0.034 1.71+0.02¢ 3.334+0.12¢ 1.67+0.03¢ 2.35+0.04"
S8 4.03+0.14/ 2.1240.04' 0.99+0.03 6.16+0.06% 0.88+0.05¢ 1.7240.08k
S9 4.61+0.06% 5.97+0.132 3.83+0.112 6.73+0.37° 2.39+0.312 3.89+0.16°
S10 5.45+0.04% 2.3840.01% 0.75+0.01" 6.12+0.31% 1.45+0.07¢ 2.24+0.10
S11 5.30+0.07% 1.354+0.01° 0.47+0.01P 5.4940.30° 1.0640.02f 1.5740.01
S12 4.67+0.031 1.94+0.02m 0.5940.00° 7.16+0.092 1.2040.02f 1.7540.02!
S13 4.1440.041 3.69+0.06f 1.61+0.04" 7.27+0.172 1.65+0.05¢ 2.53+0.04%
S14 4.72+0.05f 2.51+0.07k 1.324+0.06' 6.24+0.07° 0.85+0.01¢ 1.16+0.02'
S15 4.33+0.11" 1.25+0.05° 0.44+0.02° 6.76+0.07° 0.57+0.01 0.99+£0.02™
S16 4.3340.04" 2.4240.05% 0.92+0.02'm 5.06+0.099" 1.16+0.02 1.61+0.03%
S17 3.53+0.09% 2.43+0.05K 1.01+0.024 3.11+0.18 0.35+0.01i 0.69+0.01"
S18 2.72+0.09° 2.56+0.131 1.0440.04 5.71+0.07¢f 1.76+0.05¢ 3.0840.11%
S19 2.7810.06™ 2.68+0.02" 1.1940.02i 6.24+0.28° 1.68+0.04¢ 3.02+0.06°
S20 2.96+0.06™ 3.83+0.03¢ 1.85+0.02f 4.12+0.10i 1.41+0.06¢ 2.39+0.059"
S21 4.4740.02¢9" 3.42+0.019 1.56+0.01" 4.8940.17" 1.93+0.08 2.74+0.04%
S22 4.00+0.12 1.6410.04" 0.68+0.02" 2.08+0.13" 0.7740.03%" 1.0740.04m
S23 2.72+0.01° 4.28+0.05° 1.74+0.019 3.4740.04¢ 1.81+0.04% 2.70+0.09%
S24 2.05+0.10° 4.26+0.11° 2.01+0.09% 4.18+0.05! 1.7940.04% 2.58+0.05¢f
S25 3.07+0.12'm 5.10+0.06° 2.68+0.06° 3.6540.10% 2.03+0.04° 3.13+0.07%
S26 1.86+0.01° 2.75+0.02" 1.30£0.01! 4.32+0.06! 1.7140.05¢ 3.01£0.01°
S27 3.20+0.03' 0.43+0.019 0.26+0.00 4.38+0.091 0.50+0.00 0.79£0.01"

T FSIAF/NG FRER 27 #t HZS Fef b S g B e R &7 (P<0.01)

different lowercase letters in the same column in the table indicate that there are significant differences in peak areas of compounds in 27 batches of HZS

samples (P < 0.01)

TR T TR R AT B
Eere HIEm e HEER. BRATHAZR . ISR 6 Fb
Z AL SN SARS-CoV-2 Mpro A V8 7 #1141
I, "IE N HZS BIEAE Q-Marker. A, S/
CERIEIR, PR A0l H B RUCOIL) K RKATEH R
[50-511%} SARS-CoV-2 A — & FIFHINEA, 1Ak aT
A2 T L 1T IR AT I S 2R AR SRR
XN SARS-CoV-2 /IN73F-Hll 7 B FE S gt 1 37
o (PEZHY 2020 ERRUE HZS 457 S

DU JE AN R 2 AR &, — 35 730 LA JE AN |
HE AN 8 DL RS B & SR N v A, 2
WAL T vh A EAH AR RN T, DA E)
FINZR-E 6 B 08 A I SUKREIFIM R R

FAh, JE BRI FUATS Rl I A A S A HEAT IR,
DL — 5 78 ASAIE 75 0000 245 SR ) e R A
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