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Abstract: Objective To investigate the concentration and drying process of Qingwei San (& /5 #X) benchmark samples and study
its critical quality attributes (CQA). Methods Different concentration and drying methods were performed to compare the retention
rates of isoferulic acid, berberine hydrochloride, palmatine hydrochloride and paeonol in the samples relative to the standard
decoction, which can determine the concentration and drying process of Qingwei San benchmark samples. A total of 15 batches of
benchmark samples were further prepared with the previous processing method. The ultra fast liquid chromatography-quadrupole
time of flight mass spectrometry (UFLC-Q-TOF/MS) analysis was performed to analyze the chemical components and blood
prototype components in the benchmark sample of Qingwei San, combined with preliminary research to tentatively identify the CQA
of Qingwei San benchmark samples. Results The concentration and drying process of the Qingwei San benchmark samples was
determined to be direct spray drying with 0.05 g/mL B-cyclodextrin. Moreover, 135 chemical components and 28 prototype
components were analyzed in Qingwei San benchmark samples, and coptisine, berberine hydrochloride, palmatine hydrochloride,

epiberberine, and paeonol were the potential CQA of Qingwei San benchmark samples. Conclusion The concentration and drying
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process of Qingwei San standard decoction was established in this study, which may provide a reference for subsequent CQA

confirmation of Qingwei San benchmark samples and formulation development, enabling a comprehensive evaluation of the quality

of Qingwei San formulations.

Key words: classic prescription; Qingwei San; benchmark samples; concentration; drying; critical quality attributes; isoferulic acid,;
berberine hydrochloride; palmatine hydrochloride; paconol; UFLC-Q-TOF/MS
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2 FRIAR A 2 2R A 2R R AN 24 FH A o 1 232K,
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Table1 Qingwei San benchmark samples herb information
A Ei1R7 72
EVE 20210413001 H k44 & VG TR £
20210413002 H it 2 & P il £
20210413003 Hifi & BerE e &
20210413004 H 752 H m U 16 0 1 3 5
20210413005 H il 24 € 7 i g 2L
HEPHRE 2019040603 22 N+ L LA
CGEIFY B2 ) 2019040605 228 M-+ L LA
2019052601 %2 {0 i I 22 B8 RURLLL R
2019062901 BRI i ¥4 vai M X B A 4R
2019070101 (L iz i

T HL-18002  FRTTAAEEME =4

(BRIE)  HL-18005 KT AAE B /K87 A
HL-18006 Wb+ )| 77 8 B e R A
HL-18012  DU)IBERH AR EE A M 2 KAaEH
HL-18015 U1 4 1L 77 4 171 ¥of X 7K JEAEAG AT

AN 2019051101 75 A2 8 Ak Tl pnvT £
2019071501 W THEMTTH =&
2019071503 33 74 H M7 4 52 £
2019071507 e yT2E 4 PHL T Z AL R
2019071510 B WVLA 4P MOl H

fiEhsg 1 T 4 B T B R
GE#D 3 T 2 R B G R 4R
7 N R N S ats !

9 WA Tk e

12 T FE A it B R Bk S

Bl 7E B MY 35 3% Coptis chinensis Franch. ] T-/5 AR
%, HAERAEEHAZBEYHFT Paeonia
suffruticosa Andr. TR, THRRONBEFREEH T
WRIBHEY K = FHIR Cimicifuga heracleifolia Kom.
TR, WX SR R Y iR
Rehmannia glutinosa Libosch. [f] TR .

1.3 )

SPF Pt SD K, #AFi&E (160+20) g,
18 W, T L T X e L Z P B, 3l
YIVFATIES: SCXK (#7) 2019-20Z2, Zh¥iES
FAES: 20210628Aazz0100000510, Fif sh4)sLLs:
B et BE 2R A SR SR B B R
€, BIFFE 3R R,

2 FEEHER
2.1 EEEEEMRIEIE
R 15 LA B BEEMERE A (03495 S1~S15,

MG TTANER 2) AT g KRR T
SHHT R, R ALTT & (9.6 g YT BT (100
mL) N2 5% B-PRIFE (g/mL) EHEWI % T
BEHTZ, AF RS R R HERE i

*2 AEMEEEREERHNER
Table 2 Preparation and feeding method of Qingwei San

reference samples

1874
eV HiE MR THEE Mg
S1 20210413003 HL-18015 2019070101 2019071503 3
S2 20210413001 HL-18002 2019040605 2019051101 9
S3 20210413004 HL-18006 2019062901 2019071501 1
S4 20210413005 HL-18012 2019052601 2019071507 12
S5 20210413002 HL-18005 2019040603 2019071510
S6 20210413003 HL-18015 2019070101 2019071503
S7 20210413001 HL-18002 2019040605 2019051101
S8 20210413004 HL-18006 2019062901 2019071501 1
S9 20210413005 HL-18012 2019052601 2019071507 12
S10 20210413002 HL-18005 2019040603 2019071510 7
S11 20210413001 HL-18002 2019040603 2019051101 1
S12 20210413002 HL-18005 2019040605 2019071501 3
S13 20210413005 HL-18006 2019070101 2019071503 7
S14 20210413003 HL-18012 2019062901 2019071507 9
S15 20210413004 HL-18015 2019052601 2019071510 12
2.2 JEFRAR ST RPUERER . EhER/NEER. HERE DT
B R ER O E
2.2.1 i F  Waters Symmetry Cis a1 4 (250
mmX4.6 mm, 5pm); JBNFHA LNE-0.15% F FR/K
YR BREEVER: 0~15 min, 10%~15%Z.E; 15~
40 min, 15%Z.f; 40~50 min, 15%~20%Z.J%;
50~75 min, 20%~26%Z.M§; 75~78 min, 26%~
35% M 78~85 min, 35%ZJE: 85~91 min,
35%~90%Z. i 91~97 min, 90%~10%Z.Ji§; 97~
100 min, 10%ZJFE; AR E 1.0 mL/min; A
K330 nm; AFIE 30 C; #FEREAAFR 20 uL.
222 PRGSO R AR R X
fh 8.60 mg. ERER/INEERHNS IR 4.66 mg. EREREL
VIG5 4.24 mg. PO RE L 9.11 mg, FEEK
E, BT S mL&EF, IHEEME, H Rk
FE5r 3 R BB 2R 1.708 0 mg/mL. EhFR /N EEHK
0.808 0 mg/mL. #EERELTLYT 0.726 7 mg/mL. F 57
My 1.818 4 mg/mL B — XM SIE IR 2 nilkG 5
B IR — X B A ROE 2 25 mL RN, HEE

%

O W
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TEAS, TCH R A0 A, TERIR S BN
FBERR 68.32 ug/mL. FHIR/NEER 32.32 pg/mL. #h
FRELTSYT 29.07 pg/mL. PRy 72.73 pg/mL.

2.2.3 UKV HI S BUE B R ERE R R
0.4 g, FEHEWRE, AN 75%FEE 10 mL, FRE &,
B (ThE 500 W, #i% 45 kHz) 45 min, FFRE
g, FH 75%W RN E, i, ek
W, B A

224 ZMERRFEHR ORI “2227 BUFH—
XTSRRI 853.980 pg/mL
) S5 B B PR o B VAV L 404,022 pg/mL 1 R R /)N B
BT B SRR . 72.673 pg/mL Y ER AR T2 Sy T 6 A
W 909.178 pg/mL [P Rz By ) BE i i, 23 7l kG
SR b IR 0T R A, TR A [R5 AR FE RS
R SRR, 43 IR 10 pl v N i ROBURE (4,

BEATIE , IOV EAN, LUK HE b o S R Al
b (X0, BB NNELR (YD #EATREIE, 4555
WA BT BERR Y=96 233.0 X—7 933.5, R2=0.999 9,
LRIV 2.669~85.398 pg/mL; EHHFER/NEERH Y=
46 869.0 X+9919.5, R2=0.999 9, k14 3uH 1.263~
40.415 pg/mL; FHIRE LT Y=46 427.00 X+79.02,
R2=1.000 0, £EPEJER 0.227~7.267 pg/mL; FHi
By Y=30 872.0 X—13 914.0, R*=0.999 9, Z{tis
5.682~181.836 pug/mL, W] &% M 7E% H
NI R R I

225 FEEEEEL  RSEMEUE B BEEERE o R
(S1) 0.4 g, FEHENMAIK 5mL, i 30 min, A,
FREE, MI7KHNERCRIIRE, MoK LR E 2
£ 10 mL, MR EEE 045 um LI, 78
“2.2.17 TUR S A SRR 6 IR, M, DAPHEZ
Ty RO B B () RV AR Z R, il sk R Big . &8
PR /INBER . R IR B VT RN PH Bz Wy PRI AE G (% B B [
FAXFIETEIAR, tH513 RSD, SEFEERR . ShAR/NEER |
£ IR B 5 YT AP B W AE 6 £R B B E] ¥ RSD <
0.35%, FIXFIETHAR ) RSD<<2.88%, WX 4525
ARSI

22,6 FOEMEES  FEEBUE B EEEAERE R R
(S1) 0.4 g, #EFMMAK 5mL, HA 30 min, 4,
FRE TR, M/KAN R R, K LR E s
% 10 mL, #mRAFEE 045 um FFLIER. /£
“22.17 BUNAAEFA5 5T 00 2. 4. 6. 8. 10,
12, 24 h @EAE, MSE, DAF: R £ B B [ e i
BONZH, ICFFEER. R/ . e

TTRN T Bz Ty 049 AR S £ B B ) RAR o 04 T A, 5
RSD, SRR, #hER/NEEDR. R LVTAIPE B
Py AE X5 A BH IS TR] F) RSD <<0.15%, A Mok U T FH AR
RSD<<2.27%, RIZAKMIERAE 24 h WIJRELR
RS
227 HEEMWER FEEWREGE B ECEER SR
(S1) 0.4 g, K& MAK SmL, HA 30 min, H4,
PR, MKANERCR IR, MoK Ol &
£ 10 mL, 7RG 045 pm ALIENR, P47
AEFE 6 R AR, FE “2.2.17 TR (il St
FE, W, DLPEE By ) OR B8 I () AU TR B 221
R FITEEIR . ShER/NEED . SRR LS VTP B
(PR X £ B BT TR ARG W T AL, 115 RSD, SR80
R SRER/NBEBR. ERMR L YT AR B B AF X R B s
(B[] RSD<<0.23%, HHXTUEIAA RSD<2.87%,
RKWZIEEE M RT.
2.2.8 INFEEIWERFELE B 6 A —HEIRIE B S
EFEL (SD), Hrp SRl ailg . hig/Naem. Shiee
ILTT R B Wy 1 o 553 #5053 il 324.450.2 281,759,
775.155. 781.870 ng/g, F&EFREFEMERE DI A,
PRSI — 2 BN RS, RV, TR
FEEISCR, 50T RTEEIR. hER/NEEmL. #hiReE D
VT2 FY B2 By (1)~ S5 N A [RI WA 2293 301 28 102.52%
105.08%- 94.92%. 99.99%, RSD 434 0.62%-
1.62%- 1.82%-. 1.50%, 1%L RBIRCRELT,
JEAAT .
2.3 REIZHMR
231 AHKMERE & s B U ER S
FEFREU 48 g, Jn7K 750 mL, KNP E b i i
KA, ERgER, MEER, BARZE 500 mL,
SRES . WERE S 5 mL T 10 mL &I, i
TR OEEESS, RMRAIEE 045 pm GUFLIERE,
RIAS 4 L 2 A A
232 WY LZHEE

(1) JRJEHSE: B 100 mL F{Z T 500 mL
JEBSHAR, KB 75 ‘C, JE$-0.085~-0.080 MPa,
WG (EAR K29 30 mL) {3 H 5 F #oK e
BB I E A E 50 mL. WEURE K 5 mL T 10
mL S, INTEK CBEE S 780 A a1t 0.45 pm
FLIERE, BPfS.

(2) HEk4E: B 100 mL BEZ T 2K,
K100 C, HiR4EH (ARFBURZ1N 30 mL) 7] H
Ja FFOK BB ZE R IIFE AR 2 50 mLo WHURE il
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5 mL T 10 mL &), IKOEER, maik
A a1 0.45 um FALIERE, RI43.

233 SRIRZESE XRRIVRYE A B BUKETR
P SERTERRR . AR /NEER . SRR ST PR
4 PhEBbRI S &2 MR AT, FFdET
EENT, SERIFE 3, ANFEMYE AN HPLC
BILEE 1. S5REWH, TRk, Erik
BSOS A ORI, HARB 2K, wloAsEss
HREAIATIRYE, HEHAT T8

24 FRIZHR

2.4.1  HESERHIE F 23107 TR AR
T 73

242 THTZ

(1) WEETHE: B 200 mL KHGE, 0 p-3A4
H10g, BiE % RERIEEML 0.4 g, K%M
A/K 5SmL, #A 30 min, B4, FRERE, MK
SRR R, K OEEERZE 10 mL, 7850
& it 0.45 pm FFLIEE, BI{5.

(2) AT BUKFIR 10 mL, AT B
BRI 2] 0.14 g, K53 A K 5 mL, 7 30 min,
A, FROERE, KA E, K s
BEEAE 10 mL, R REEIL 0.45 um FfLIERE,
IS
243 LR XAN[FETE AT B EOE

®3 TRIRGHERSHBTIERRS SERERER (X£5,n=3)

Table 3 Content and retention rate of index components in samples obtained by different concentration methods (X + S, n =3)

R (g g
ety i nBuSme ¢ )

REE%

FRER

ERRR/NRERL ERIRE YT FRECEY 4 Rl A

SR BREE BRRODTT SREE 4R R

BHE 0.68+0.01 6.20+0.12 2.50£0.13 6.87+0.10

16.25+0.33

EIRYE 0.724£0.02 6224006 2.58+0.06 0.67+£0.31" 62.70+1.18 106.00+£3.56 100.32+1.08 102.95+7.26 9.78+4.41 10.19£0.28"
WIS 0.7740.027% 5.0940.17% 2.11+0.06™ 1.340.04" 57.25+£0.74 113.85+4.08 82.10+1.20 84.03£3.91 1947036 9.3010.26"

SRR "P<0.05; Sk ikgE4E L #P<0.05

“P < 0.05 vs mother liquor group; *P < 0.05 vs vacuum concentration group

0 28.97 57.93 86.90

A-FIRIRAE  B-IRURIRSE  C-FHE D-IRG XM
2-#hIR/NEER  3-ERIRIL YT 4-0) e

A-atmospheric concentration

1- 57 P R

B-vacuum concentration ~ C-mother
liquor D-mixed reference substances 1-isoferulic acid 2-berberine

hydrochloride 3-palmatine hydrochloride 4-paconol

1 RREIRGETFEITEE HPLC

Fig. 1 Comparison HPLC of different concentration methods

an PR BT ER R . ShIR/NEER. ERFRE ST, P
Ty 4 FhE bR S AR B R AT I e, FEET
Giit g o, SR NE 4, ANFETE5 5N HPLC
FILE 2. A 3 FhesArtE i (R R (BRIE R 1%
P KRR RE, Wi TR T
ORI . VR TR BT i B TR R A
CanPH R By 55 ) B DR B3 28880 5y, (H LR, I TR,
REFER, FBUA T, A& T B INE R kL 1)
ORI AR, SREEE, EEMEHEET
1877 2o

244 TRLZ00ME “ERENE, HEBRW
MR E: 07 9.6 g, sk 150 mL, FIZ 100
mL, 1 KM G804 75 %1700 B o 250 22

T4 PRTEFEFGHERTIERRSSERREE (Xts,n=3)

Table 4 Content and retention rate of index components in samples obtained by different drying methods ( X £ S, n=3)

[Ty
i nBrmee)

TREER/%

R SRR HREDT TS

AR SR RIEE RN EhER T ST

FHEEY 4 Ty SR

B 2.03+£0.06 9474027 3.00+0.24 6.6240.31
%8 1.91£0.07 9.07+0.37 2.99+0.11 3.75+0.20°

21.13£0.79
17.7240.75" 93.99£6.06 95.71£6.76 99.51£12.20 56.661+4.98 83.84+4.01

BT 1.87£0.05° 8.2240.31" 2.8240.10 4.91£0.04* 17.8240.46" 91.98+3.80 86.76+4.47 93.99+9.57 74.17+3.92 84.34+6.72

HERRA LR "P<0.05; SWI%E THRAE: “P<0.05
P < 0.05 vs mother liquor group; P < 0.05 vs spray drying group
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1
2
|
I | N
I‘3
| l
I I | 1 I
Cl l
\ m IJ\ |
WY VYA 8| R S N il A
‘ B
. . Jl C
~ L L D
0 28.97 57.93 86.90
t/min
A-RETR BWIZTIE C-EHE D-IREXHEM  1-FROISLR
2-EhRR/NBERR  3-ERRRELTYT  4-FH
A-freeze drying B-spray drying C-mother liquor  D-mixed

reference substances l-isoferulic acid 2-berberine hydrochloride

3-palmatine hydrochloride  4-paconol
B2 ARETFIEAERE

Fig. 2 Comparison of different drying methods
k| i 43S e i 4 E Bl = A B = S TR p o
Qb £ 25 B VERE SN, AR YR A IR 15 H S ik Ty
B EEELIN 3 g, #HIZPATT &R T i 100
mL 25N 25 ARTR 5% 1) B-RRE , I F5 N B-3 8
K 5g BREAREZLN S g HiLHATi &I HA e
100 mL 253N 25 R AARFR 10%1) B-FAM0H , W 75 n B-
WIS 10 g, BEREZN 13 go 185 BRI L
R ARE A, v 75 7E 25 SRR i A D — 2 bR g
R RN AR RE TR, 0 A BRI R RN 10 g,
WAL S%ITELEIN B-PAMIKG, JEIH R e
DAk A ] AR 10% B ELB N B-ARRHE
T SR s Y B 0 ARk B 18], BRARsE—22
KR 77 o AR IR AT, SgE SRS e,
WITE I B A SRS IR T T2 ik Ty &
(IRA 9.6 g) BIZR (100 mL) INZ5R & 5%[H p-
IORIAS B 2 T4
2.5 CQA MR
2.5.1 O Acquity T3 tifA: (50 mmX2.1
mm, 1.8 um); JBNFIA LIE-0.1%F BRKIEWR, B
FEVEL: 0~2 min, 95%Z./15; 2~20 min, 95%~
5% ;s 20~25 min, 5%40E; 25~27 min, 5%~
95%Z.fif: 27~30 min, 95%ZfiE: R E 0.4
mL/min; #:i& 35 °C; BEFEARRR 5 ul.
252 FUBKAE RAHEBIE SR (ESD, Ef
BRI RS, HERHTEEAN mz 100~
150, [A)B R F il A A EORIER SRS (IDA) 177
X BARE TR, BAESEn T F4
< 380 kPa, #ilh’ < 414 kPa, S 73/< 276 kPa, i)

INFAEHRIE 500 C, BIFHE (IS) —4500 V, %f%
HiE (DP) —80V, fiff#HiE (CE) —15 VIO, #Eff
BT SR IS, SR AR IR VRO AE A PR S A A T RS AE
253 BEEIRRIH] S BUE B BUEEREM 0.4
g, FEERRE, A 75%FEE 10 mL, FREFE, @
7 (3 500 W iR 45 kHz) 45 min, FR5E &,
H 75% Wb R B, g, EERuE, [
LIRS
254  ig I

(1) BRABUKROR: FRECESHBHH 125 ¢,
B 1000 mL z&187K, BT Brhaig . L& 2 Ik,
FIK 1 h, SHFRBOR, AR 1000 mL ER
WOKBE, RAFTE 4 CUKFEH, &H.

(2) 16 BEPRHERTR: FRIBUE TR 9.6 g, ¥
W RCER RS, 7K 150 mL, B INFAERE, SRR
FEOUOOH AT 20 min, #FEJS, WiH BER, WE=E
i, EAZE100mL, RIFE4 CIKFTEM.
2.5.5 MRS EOHI S HEPE SD KBS R MR TR
VG, BNl 3 e SEE. MR, 5254,
2 AMKRAEH 10:00 B ig 1 RFEMEK, 49 d.
HAKR CFRAMBZH4D 5H 10:00 BFLL 10
mL/kg I & ig 120 mg/mL FIBBUK BRI, L ig
9d (CHAPZR 2525 4 RIFG, 1E ig AMUREW 1 h
A, LA 10 mL/kg R ig 5 H BORHERTHD . 569
H 25 AR KR, 28 10 K ig 1 mL Jo/K 47,
THEA ig FRAMAK. HRICKSARBRAETE .
RIS iy & RBt. 4251 h )5, 8
T pkHUL, & T B0 4, 3000 r/min 250 15 min,
R, B, m B3SO 4 58 O IEDTE
B, BIREOCHIREE 90 s, LA 13 000 r/min 2.0
10 min, HU EJEW, SR
2.5.6 HHE/HMTE H Analyst TF 1.6 F-R&E
B, @Id PeakView 1.2 BAFATEIRMNT. Bk
BT H 24 R G A 2R AN 53 T 6 (Traditional
Chinese Medicine Systems Pharmacology Database and
Analysis Platform, TCMSP, https://tcmspw.com/tcmsp.
php) BIEEEIE B BCHB0E. M. 90a. g
TR 5 Fheidf 422 sy 2, {5 B ChemSpider
( https://www.chemspider.com/ ) . 14 I I Chttps://
www.chemsrc.com/) &5 WX 5l 8 SE140 A5 2 K B
fR).mol 3CAF. ARJE, MRS REHE, o7k
[M+H]". [M+NH4]*s [M—H]» [M+COOH] %5
BT N (RS B AR NS 43 BB A R A, R R A
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Fig. 3 UFLC-Q-TOF/MS total ion chromatogram of Qingwei San benchmark samples (A) and medicated serum (B) in

positive (I) and negative (II) ion modes
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Table 5 Analysis and identification of Qingwei San benchmark samples by UFLC-Q-TOF/MS

ws "oy PO RE SIS () i 3
min RE (X100
1036 [M=H 6662219 05 CuHoOx 485.1511,383.1180,341.108 3 KA (stachyose) W
2 038 M—H] 182090 28 CeHuOs 1810886 HEE (mannitol) W
3039 [M+HCOO] 5041690 34  CisHnOw  323.0988,221.066 6, 119.0349 i (raffinose) W
4 039 M=HI 3421162 10 CoHnOn  341.1075,119.0345 FERE (sucrose) W
5043 M-HI 3560260 3.0 CuHuOs  217.0546,193.048 2, 149.059 3, 133.028 6 WAL (coniferylferulate) 4
6 044 [M=H]" 6862269 35 CyHuOn 623.1974,461.1559,161.0222 Hi## D (rehmannioside D) W
7044 MHH 14107 <10 CeHuNOr 1751190 AR (arginine) #LfH
§ 045 M=H] 4641166 15 CisHuOu 403.089 8,343,067 1,241.0345, 169.014 5 HFHE B (mudanoside B) I
9 045 [MFH 150633 26 CsHNO, 1160697 W& (proline) BT
10046 M=H] 3621213 0.0 CisHoOn  209.0245,199.058 8, 151.039 1, 125.0244 B (catalpol) W
11 046 M—H] 1290426 63 CHNO; 1280387 D-EARER (D-pyroglutamic acid) W
12069 [M=H]  398.0980 -10 CisHxClOw 189.0905, 187.0775,158.086 1 HERUSBEET (glutinoside) i
13 083 [M=H]  170.0215 3.1 CHOs  125.0241,123.008 1 345-=RIKER (34 5-trihydroxybenzoic acid) 1}
14 085 MFH[ 1700215 -06 CHOs  171.0287,153.0180,135.0087 AR (gallic acid) I T
15 096 MTH" 2702559 05 CiHuOy 271261 1,145.1243 FERIRAIS (methyl palmitate) WE.
16 144 M=H 1980528 -09 CoHuOs  135.0435,123.043 2, 109.029.4, 72.995 0 5% (danshensu) ik
17 155 [M=H] 1540266 26 CHOs  109.0291,91.0256 JALER (protocatechuic acid) E1E
18 164 [M=H] 2560583 28 CuHiOr  193.0502, 165.0555,107.0500 BRHE (piscidin-sacure) i
19 170 [MFH] 1060419 25 CHO  107.0496,79.0575,77.0407,55.0312 W=7 (tropone) E1E
20 185 [MHH 1420266 05 CeHiOs  59.0556 SRR [S-(hydroxymethyl)furoicacid ] $hi
20 189 [M=H] 3161158 10 CuHxOs  315.1094,153.056 6, 122.035 6, 102.0270 JEFRE Ccimidahurine) I
22 227 [MTHCOOT 3481420 28 CisHuOs  347.136 1, 185.080 6, 167.072 2, 149.060 0 HBEEH (leonuride) i
23227 [MHHCOO] 348.1420 28 CisHaOy 347136 1, 185.080 6, 167.0722, 149.060 0 HREH A (ajugol) W
24 280 [M—H 1820579 37 CoHiuOs 1529199, 151.038 9, 123.043 5 Q3 CRE-FRAR OE iRatit
[ 1-(2,3-dihydroxy-4-methoxyphenyl)ethenone ]

25 384 M-HI 3761370 03 CigHuOn 375130 1,213.0794,169.0870, 1510752, 71.014 8,59.016 2 %FF (loganic acid) i
26 420 M—H 1680423 04 CsHsOs  151.0059,68.999 1 FER (vanillic acid) R, 4H, A
27 425 M-H 4961581 04  CuHaOn 4951503, 177.0550, 137.024 2, 93.035 0 AT (oxy-paconiflorin) I
28 442 M=H] 3540951 -04 CiHisOy  191.0547,173.044 4,135,043 4 SRR (chlorogenic acid) Hik, 4H
29 446 M-H 1780266 32 CoMOs  149.0243,133.0218, 1210305, 105.035 8 %K% (aesculetinfesculetin) FHik
30 462 M=H 4801632 09 CxHxOu  327.1117,193.0459, 121.0280,77.0408 Aj# (paconiflorin) 4P
3473 M=H 6481690 26 CxoHnOis  629.1536,491.1212,399.0916,313.055 6, 169.013 5 R TEAAH (galloyl-oxypaconiflorin) P
30 492 [M=H]" 4021526 -07 CigHaOn  401.1414,269.1062, 161043 7, 59.016 5 LERER Cacetylcatalpol) i
33 496 [M=H  460.1581 10 CxHxOn 193046 1,161.051 1,151.0423,123.0447 FHEEFEH (paconolide) I
340500 M=HI 3461628 09 CiHagOs  165.0914,89.0249,71.0153,59.0158 T (rehmapicroside) W
35 501 [MHHCOO] 6842629 29 CuHuOw  683.2536,521.203 8,359.1514,329.139 6 VAR EEE B (clemastanin B) HiE
36 5.08 [M]f 3421705 -27  CaHuNOy 310.1442,294.113 1 FHB (phellodendrine) #it
37508 M) 321705 27 CHuNOs 310144 0,297.110 5, 294.113 0,265,085 2, 58.070 2 A2ZH (magnoflorine) ik
38 513 [M=H] 1800423 37 CoHsOs  163.0398,135.0416,117.039 1 WIMER (caffeic acid) LA, HFH AR
39 513 M=H  180.0423 37 CoHsOs  179.0356,135.044 1, 117.0039,109.028 9 WA (caffeate) i
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40 513 [M—H 1800423 37 CoHsOs 1790302, 135.043 6,134.9917,90.996 5 3- LRI R R A
(3-acetyl-4-hydroxybenzoic acid)
41 523 [MANa]* 3461264 43 CisHnOo 1770542, 149.059 7,145,028 5, 117.034 5,89.040 8 BT A (ioglutoside A) i
4 534 M=HJ 3281158 17 CisHuOs  253.0341,235.0404,191.0349 HFHBA (paconoside) #FHE
43 535 [M—H]" 7862582 19 CisHuOn  7852567,6232220,161.0246,133.0295 VEHIEEI C (purpureaside C) Wik
44 535 [M—HJ 7862582 19 CisHuOn  7852567,623.2220,161.0246,133.0295 AREH (echinacoside) i
45 537 [MFH] 1500681 -16 CsHuO:  81.0738,79.0577,77.041 8,55.058 1 2- U HEA- LK (2-methoxy-4-vinylphenol) %17
46 558 [M—H]" 1940579 27 CuHuOs  177.0556,149.0620, 1450322, 117.034 3 WA (ferulic acid) T
47 558 [M—H]" 1940579 27 CiHiOs  239.0579, 149.061 6 TR (isoferulic acid) ik
48 572 MAH 1910582 07 CuHiNO; 1490622, 133,068 7 B FE N, (noroxyhydrastinine) ik
49 591 [M—HJ 1520473 07 CsHsOs 1510400, 135.0076,109.0300,91.0170,65.0071,65.0009  24-—BEKZE (24-dihydroxyacetophenone) %4, HFHH
50 591 M=H]" 1520473 07 CsHsO; 1510400, 135.0076,109.0300,107.0489,91.0170 RELE (isovanillin) K
51591 M—H]™ 1520473 0.7 CsHsO: 1510400, 135.0076,91.0170 KHBERE (methyl salicylate) HFH
52605 M 3221079 -29  CioHisCINO, 322,104 1,322,103 3,294.1070,278.090 3 /NSRS, (berberrubine) i
53605 M 3221079 -29 CigHiNOs 322124 1,322.1033,278.0903 W (groenlandicine) ik
54607 M—H]" 6321741 17 CuHnOis  613.1591,491.1204,399.093 6,313.0573, 169.014 1 B RTFHATL (galloyl-paconiflorin) HAHE
55 607 MAH] 3061103 03  CigHisOs  307.1175,289.094 2, 259.063 5, 235.061 2 FHEE (cimifugin) T
56 612 M—H] 4340849 04 CoHiOn 2710449, 181.0484,179.033 9, 1350449, 123.046 3 B3R (fukinolic acid) Fri
57 613 [MFH]" 5051948 =31 CosHNOy 506199 3, 344.148 6,326,141 2, 190.0849 isoalangiside T
58 619 [MHH" 3511107 10 CuHiNOs  336.0882,320.089 8,308.092 5, 306.075 8, 292.094 3,290.079 4 EM/NEER (berlambine) Wik
59 619 [M—H" 9%40.1182 32 CyHnO  787.1029,769.093 5,617.079 6,431.061 8 1234,6-0-F & TR R A HFHE
(1,2,3 4,6-O-pentagalloylglucose)
60 636 [M—H]" 6242054 14 CyHsOis  623.2002,461.1670,161.024 4, 135.0453,133.0294 ERIERH (verbascoside) ¥
61 636 M—H]" 6242054 14 CuHxOis  623.1973,223.0612,193.048 6,165.055 1,161,023 7, 133.029 3 FEHIERH (isoacteoside) g
62 653 [M—H]" 4180900 00 CxHiOw  417.0873,255.0503,179.0353 THHRER C (cimicifugic acid C) T
63 658 M—HJ" 1881049 2.0 CoHiO:  187.0963,125.0967,123.0775,97.066 6 T2 (azehic acid) &l
64 661 [M]" 3200923 34  CuHiNOs 320089 8,292.096 4,290.078 9 HIER (coptisine) Hif
65 662 M 3381392 -39  CxHxNOs 338.1321,322.1012,308.0883,294.1072 EMECE Ccolumbamine) Hik
66 662 M 3381392 -39  CuHxNOs 338.1321,322.1012,308.0883,294.1072 1, Gatrorrhizine) HiE
67 665 [M—HJ" 339.1471 07 CxHyNOs  308.0924,293.068 2, 264066 3,236.072 5 PUSUMEER, (tetrahydroberberine) HiE
68 695 [M—H]" 5241894 -07 CusHnOn  477.1962,163.0570,149.0442,101.0177,89.026 3 6-0--BEBEMHHER (6-0-p-coumaroylajugol) %
69 697 M—HJ 4481006 01 CuHuOn  447.0029,253.0346,235.0229, 1910346, 181.050 1 THBRER A (cimicifugic acid A) T
70 697 M—H 4481006 01 CuHuOn  447.0029,253.0346,235.0229, 1910346, 181030 1 THIEE B (cimicifugic acid B) T
71 708 [M=H]" 2080736 32 CpHipOs 162983 7,1189930,109.0295 34ZRERE) NIRRT [ethyl Wik
3+(3 4-dihydroxyphenyl)acrylate ]
72 700 MHH] 3131314 -08  CisHNOs  545.1721,383.1124,179.0572 N-IAFTEEE R (N-cis-feruloyltyramine ) ik
73700 [MFH) 3130314 08 CigHiNOs 17,0539, 145.028 9, 121.066 6, 117.0340,77.040 5 #HT (moupinamide) Yk
4TI M 3521549 45 CuHnNOs  352.1588,336.1200,308.1302 BT (palmatine) HiE
75 722 M 3361236 41 CxHiNOs  320.0882,306.0730 FNGER, (epiberberine) Wik
76 72 M 3361236 41 CoHiNOs  336.1214,320.0969,320073 1,318,083 8 /NEER, (berberine) HiE
77 733 MAH] 3431420 09  CiHuNOs  177.0548, 145,028 1,117.0539 PR (wberosine A) T
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78 740 M=H] 4321057 02 CaHuOu 237.1152, 1933229, 165.5380 JHM E (cimicifugic acid E) i
19 740 M-H 4320057 02 CuHuOn 237.1108 THRRF Ccimicifugic acid F) TR
80 741 [M-H] 1640473 22 CoHOs 119.0122,91.0174 HEGH (P-coumaric acid) i
81 750 MHH] 1361252 19 CiHis  95.0858,81.0715,79.0532, 67.060 7 (#)-FPEH (hemo-sol) E[
82 792 MFH[ 1361252 19 CuHi  810787,65.0460 allocymene E[
83 827 [MHH] 1660630 -0.9 CoHiOs 167.0710,149.0600, 125.060 0, 121.065 8 FHLHE (apocynin) H AR
84 829 [M=H]" 5841894 -0.8 CxHuOn 553.1742,431.1306,165.0569, 121,029 5 KFBIEATZHE (benzoyl-paconiflorin) I
85 831 [MHH] 1660630 -09 CoHwOs 167.0702, 149.059 7, 121.064 4 FHEE (paconol) HPHR L T
86 833 [M—H] 1780994 13 CuHuOy 177.0954, 147.0812, 147.0445 FETER (methyleugenol) THiR
87 868 [M—H]" 2681675 09 CisHuOs 267.141 1 BHH (aeginetic acid) i
88 9.00 [M=H]" 2060943 02 CpHiOs 205.0886,161.0978, 83.0527,77.043 1 2B ER (2-valerylbenzoic acid) 41
89 907 M—H] 2081099 3.0 CiHiO; 163.1134,162.8397, 118.9937,107.0517 SHETIE-1,23- = TEEA (elemicin) Tk
90 922 [MFHCOO] 7224241 10 CxHOn 721.4186,679.4129,679.3852, 619.3743,59.016 0 BB R 11 (beesioside I1) T
91 95T [MHH 6003662 49 CsHuOs 583.3645,4513132,415.299 1 B [(20R24R)-24,25-epoxy-3-p-(p-D- THiR
xylopyranosyloxy)-9,19-cyclolanost-7-ene-16,23-dione |
9 974 [MFH]  189.0937 0.6 CiHi0; 143.0836,105.034 4, 1010367 THAEAR: (2-3-butylidenephthalide) 41
93 979 [MHH] 7524347 49 CaHeOrs 585.3743,453.334 1,381.2773,247.1700 JHEF B (cimiside B) THiR
94 980 [M—H]" 6363874 0.6 CisHseOw 6353787, 577.3375,445.296 2, 369.2146 THMAHE A [(3E,5E,TEE,11E,145,165,185,205,20R 245,26R 28R, T
29E318,325)-14,16,18,20,22,24,26,28-octahydroxy-32-isopropyl-31-
methyloxacyclodotriaconta-3,5,7,9,11,29-hexaen-2-one ]
95 990 [M—H] 6384030 -07 CisHssOn 637.3971,579.353 5, 4473101 BBBHE (beesioside B) T
9% 991 M=H]" 2040786 1.5 CoHiOs 203.0710,203.0597, 159.081 1,91.0213,65.0062 NI E & C (senkyunolide C) 4H
97 991 M—H 2040786 15 CnHiOs 203.0710,203.0597,159.081 1,91.0213 3T TH--B AR (3-butylidene-T-hydroxyphthalide ) el
98 1019 [M+HCOO] 6743666 2.1 CyHsiOn 6353544, 589.3370, 523.299 8, 463.2822, 4152820 JHEHF (cimicifugoside) THiR
99 1031 [MFH" 1921150 -07 CiHigOs 189.0713 BENENE (senkyunolide) 4H
100 10.58 [MFHCOO] 6203924 0.5 CasHssOs 619.345 3, 561.3375,487.3076 THERRE-3-0-p-D-IMAETF (cimigenol-3-0-p-D-xylopyranoside)  TH
101 1061 [MHHCOOT 6804136 0.1 CyHOr 679.408 1,637,395 9, 619.3847,579.3497,59.016 1 SBLEH 1T (beesioside I1D) THiR
102 1109 [M=H]" 6603874 03 CxHseOu 659.3828,617.366 8, 599.355 2, 581.3518,559.330 5 23-%-26-fi AL M E (23-epi-26-deoxyactein) Tk
103 1133 [MAHT 190.094 -09  CiHuOz 173.0950, 1610597, 145.1009, 115,054 0, 105.069 8 Z-5 A s ( Z-ligustilide cis-ligustilide) B
104 1133 [MFH]  190.0094 09  CiHi02 173.0950,161.059 7, 145.1009 TR [(35)-3-butyl-3H-isobenzofuran-1-one R
3-n-butyl phthalide £-ligustilide]
105 1134 [MEH] 6624030 -6.6 CaHssOn 585.3758,435.325 8, 381.2742,239.178 4 CBIREE-3-0-L-T AR (23-O-acetylshengmanol- biL
3-0-0-L-arabinopyranoside )
106 1233 [MHHCOOT 5023658 02 CxiHsiOs 487.3423,447.3400,400.3173,395.2733,329.223 9 ethyl 2-[2-{octadecyloxy)benzoyl)-3-oxobutanoate i
107 1259 [MENHy" 4863345 4.1 CHuOs 487.3446,469.332 1,451.3393 18-~ HRETHHE (78-didehydrocimigenol) Tk
108 1275 [MENHJ" 4883502 -2.1 CaHesOs 453.3344,447.1169,257.1890 FHIREE (cimigenol) Tk
109 1304 [MHH] 1941671 -15 CiHnO 135.1175, 1211016 FHERT (geranylacetone) FH
110 1578 [M=H]" 4563604 35 CuHs0s 4553458 AR (mairin) I
111578 M—H] 4563604 35 CuHss0; 4553458 FEFE (oleanolic acid) H AR
112 1695 MHH]" 2562402 -23  CigH0n 192.900 1,192,872 8, 192.840 5, 160.9729, 119.956 7 H(EEA-DS (hexadecanoic-D3 acid) THiR
113 1726 M=H]" 2802402 44 CisHnOy 279.2323 VB ZHG® Coctadecadienoic acid) ELENpiL
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114 1726 [M—H]" 2802402 44 CisHnO2 2792340 TR (linoleic acid) g, MH. A
115 18.03 [M—H]" 1500528 0.7 CsHiOs  74.9899 D-FE3EHE (beta-D-apiose/p-D-apiose)  4LFFH
116 1820 [M—H]" 2562402 19 CiHnO:  183.8562,114.937 4 EFARAER (palmitic acid) EVE|
117 18.21 [M+HCOO] 2782222 0.6 CieH3NaOz 255.233 6,208.826 4 EFHERRENEE (palmitic acid sodium salt) — FHE
118 19.68 [M—H]" 2842715 38 CisHxOz  283.2640,265.2577 BEFRER (stearic acid) EJE
119 1997 [M—H]" 1380317 45 CHOs  137.0277,93.0387 HFEIFER (p-hydroxybenzoic acid) — HFF 7
120 2002 [M—H]" 1260317 45 CeHsO; 1250251 S-FREILHERE (5-hydroxymethylfurfural) HF} 7
121 2075 [M+H]" 1240524 09 CHs0:  125.0862,97.0350 EAIAH (guasol) ELE|
122 2094 [M—H]" 4323240 -02 CyHuOs 431.3180,179.0378,161.0252, WNEERS 1\ St Loctadecyl (E)-3- HFT R
135.045 8, 133.032 7 (3,4- dihydroxyphenyl)prop-2-enoate ]
123 21,74 [M+H]" 1340732 01 CoHwO  91.0582,79.0527,77.048 2,77.038 2 4-ZHEHHEE (ethylbenzaldehyde) 4
124 2250 [M—H]" 2282089 2.7 CuHx0r 2272019 WERR (myristic acid) T
125 2252 [M+H]" 1361252 19 CiHis 67.0567,65.050 7, 55.046 3, 53.049 0 R3\-B-F' ¥ (trans-B-ocimene) ELE|
126 22.77 [M+H]* 1340732 0.1 CoHiO  91.0550,65.042 5 2,5-ZHEEFKHEE (isoxylaldehyde) ELE|
127 2277 [M+H] 1340732 0.1 CoHiO  91.0550,65.042 5 24-ZHIRE (24-xylylaldehyde) E[E
128 23.00 [M+H]" 7575622 40 CsuHsoNOsP 758.564 6, 184.073 0 YIE Clecithin) E[E
129 2371 [M+H]" 1200575 06 CsHsO 79.057 6, 77.040 5, 51.043 4 K (hypnon) ElE|
130 23.76 [M+H]" 1361252 1.9 CiHs 95.085 5, 81.075 2, 55.060 8 T lie-o-J8J% [(-)-o-pinene] ElE|
131 2376 [M+H]" 1361252 1.9 CiHys 95.085 5,81.075 2,79.057 2, 77.039 3 y-¥Aiik (moslene) ElE|
132 2387 [M+H]" 1361252 1.9 CiHs 95.0858,81.071 5,67.060 7,55.059 0 FH:H (myrcene) ElE|
133 23.87 [M+H]" 1361252 19 CioHis 95.085 8,81.071 5,67.060 7, 55.059 0 (+)-3-24% [ (+)-3-carene] BT
134 2387 [M+H]" 1361252 1.9 CiHy 95.085 8,81.071 5,67.060 7,55.059 0 B ¥ (p-terpinene) ElE|
135 2473 [M—H]" 1721463 33 CuHxO: 171.1476,171.1355 %W (decanoic acid) 4
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T I3 25 Ak 2 o b R RO AR 28 AR Y

NI N7 % S R SN 115 % e S R R NN L
Bl ERFR VT R/NEERR, B A A6 S 3% O
FHE M BEER. AR s RFR S, XLt
WEYREBEME SR Z, 758 #AEREY T al
RERIEEE/EM.

KEHFFCRFAOT, EEEREEEG. SRR/ NEEDR
RO R/NBERIER B B0E, X B PR
ME, P 2580 A Y E A B it
fER, Forp R /INEEG o] (i ik G4 A AN ZH 2L
A, R E R ERBCR B2 PRI AP
HORFEBTRAE I R ZE sy, Reff A4 &1
(interleukin-1B, IL-1B) %2 Fhai fa v B & PRI,
I S A 1 4 MR RS, 3R BT R By RE LT F0 ) 98
iE N o WA HEN TR E I B R CQA 1)
2 A A SRR B ERR . SRR/ INEERR . ERIR YT
FNEER . ST
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%6 UFLC-Q-TOF/MS ;& BMEEMFRFRAANMRER TS TEE
Table 6 Analysis and identification of prototype components of Qingwei San benchmark samples in vivo by UFLC-Q-TOF/MS

5 " BET i R A MS/MS (miz) l1%is i
min iE (X109
1 039 [M—H]" 3421162 1.0 CpHxOu 341.1075,119.034 5 HERE Csucrose) i
2 046 [M—H] 1290426 6.3 CsHiNO;  128.0387 D-EAE® (D-pyroglutamic acid) i
3096 [M+H] 2702559 05 CiHuO:  271.2611,145.1243 KRR BB (methyl palmitate) Y3
4 227 [MF+HCOO] 348.1420 2.8 CisHuOp  347.136 1, 185.080 6, 167.072 2, 149.060 0 2535+ (leonuride) ik
5 227 [MHHCOO] 348.1420 28 CisHuOs  347.136 1, 185.080 6, 167.0722, 149.060 0 2 BFEH A (ajugol) ik
6 280 [M—H]" 1820579 37 CoHwOs  1529199,151.0389, 123.043 5 1-Q3-ZF -4 PRI LW [1-23- HFHE
dihydroxy-4-methoxyphenyl)ethanone |
7 537 [M+H]* 1500681 -1.6 CoHiO:  81.0738,79.0577,77.041 8, 55.058 1 - -4 LRI A
(2-methoxy-4-vinylphenol)
8 572 [M+H]" 1910582 -0.7 CiHsNOs 1490622, 133.068 7 WAL ETE R (noroxyhydrastinine) %1
9 619 [M+H]" 3511107 -1.0 CxHiNOs 336.0882,320.089 8, 308.092 5, 306.075 8, ‘M /NEERE (berlambine) HiE
292,094 3,290.079 4
10 661 M) 3200923 3.4  CiHiaNOs 320.089 8,292.096 4, 290.078 9 #IER, (coptisine) ik
1714 M 3521549 45 CyHzNOs 352.1588,336.120 0,308.130 2 BT (palmatine) ik
12 722 M 3361236 4.1 CxHisNOs 320.088 2,306.073 0 F/NEET (epiberberine) ik
13 722 M 3361236 4.1 CauHisNOs 336.1214,320.0969,320.073 1,318.083 8 /NiET (berberine) ik
14 741 [M—H]" 1640473 22 GCoHsOs  119.0122,91.0174 KM&GH (p-coumaric acid) Hik
15 752 [M+H]" 1361252 19 CiHis  95.0858,81.0715,79.0532,67.0607  (H)-Fr#M (hemo-sol) A
16 827 [M+H]"  166.0630 0.9 CoHoO3 1670710, 149.060 0, 125.060 0, 121.065 8 % L& (apocynin) HFH
17 831 [M+H]  166.0630 —0.9 CoHioO3  167.0702,149.059 7, 121.064 4 FHE B (paconol) HPH . THR
18 974 [MHH]"  189.0937 0.6 CiHinOy  143.0836,105.0344,101.036 7 THEEN (23-butylidenephthalide) B2
19 991 [M—H] 2040786 15 CiHpOs  203.0710,203.059 7, 159.081 L, )5 WE C (senkyunolide C) EE|
91.021 3, 65.006 2
20 1726 [M—H]" 2802402 44 CisHunO»  279.2340 THE (linoleic acid) W, MH. FH
21 2174 [M4H]T 1340732 0.1 CoHiO  91.0582,79.0527,77.0482,77.0382  4-ZHEFHEE (ethylbenzaldehyde) A
22 2250 [M—H]” 2282089 27 CuHx0» 227.2019 WER (myristic acid) THik
23 2252 [MHH]" 1361252 19 CuHis  67.0567,65.0507,55.0463,53.0490  SA-p-% ¥4 (trans-p-ocimene) ETE|
24 23.00 [MF+H]" 7575622 —4.0 CaqHsoNOsP 758.564 6, 184.073 0 IBERE Clecithin) E12
25 2376 [M+H]" 1361252 1.9 CiwHis  95.0855,81.0752,79.0572,77.0393  y-kAjlf (moslene) ETE|
26 23.87 [MHH]" 1361252 19 CiHis  95.0858,81.0715,67.0607,55.0590  FAHEM (myrcene) £l
27 2387 [M+H" 1361252 1.9 CiHis  95.0858,81.0715,67.0607,55.0590  (+)-3-#4% (3-carene) £l
28 2387 [M+H]" 1361252 19 CiHis  95.0858,81.0715,67.0607,55.0590 B-bifhJ% (p-terpinene) E12
%, HEEEHE R Z R EMAES W, REREHS P T i e, #—2H

SCHRBURL, BUE AR . (e IREEI ], BTG R
AR A IEAT HoR U823, T AT 3608, R — €
HIRIPRE,  HLE5E AL S0 ER 73 A7 AE [F) 73 AL AR 1Y
TH0L, NPRIESEIG SR HERTE, TR AN L
X ST Bt — BAZN IR . ARSI W T HE B AR
FEHERE d NI A B SR AR gy A I TS AR 7

INHPUETE B BEEHERE S CQA IRy, Nia
S| IR SR LR
FlBAR ALY EARELEFZFR
SE
[11 & FHREZEH. BAPRE. 28 (M]. dbat: &
[ 2= 24 R b A AL, 2011 43.
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