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1 E:. BHRY WSS G- DU g KT R B RAR (UPLC-Q-TOF-MS/MS) FRIAAN A T 25 il 451518 iz 4k 22 R
4%, TR EE AR B AT, BIRA SA F) & T2 TRz R0 PR R IR, B8 AN R L 21 4% 12 770 HP 10 22 S i A
5, RIRAR G A AR RARHISMKIE . 753%  UPLC KM Hyperall GOLD-Cis %41 (100 mmX2.1 mm, 3 pm), i3]
A ZIE-0.1% B KIEW, BEIEVERL, HEIE 30 C; AR E 0.5 mL/min; %A EREE B TIRIE. 78 TR Rt
AR, FAREEE m/z 50~1500, @AM ISR, RIS R, RS R EIA IR . OTER TR DL bR HE
Yo B AT 0T R, SRS R A AT A T AR A i s /> —3RVE- I 3 AT (partial least squares-discriminant analysis,
PLS-DA) FIIEA ft /)y 3% i%E-H 57 (orthogonal partial least squares-discriminant analysis, OPLS-DA) i Eb 43 #7 A [F T
ZIRMG R 5. SR OEE. AEFEET, ARG HILEEMIEIAN 121 #sr, G 23 MEVERERS . 69 F
BT 4 P BRI . 5 MG RIS 6 Fh=m5 21 KR40 14 FpE A 5> . PLPLS-DA. OPLS-DA %442
RN 23 BT AN [F) T 28] (AR & B e it 22 S iy, % e AR BIE T2 (ancient decoction process, ADP) SHARHT
# T2 (modern decoction process, MDP) 2 [E]Jff] 13 FhZ a7y CEFERENE. /KHBLHI A EEIR . KR Z&FMBE.
PERETT B MR B . HEE ., ST MIRGTE . MR B ER. 6-ZH5), UL MDP 5IIAEET T2 (modem
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A MR A . it @ T RGN @ TIN5, Tkl TAR T ERZER MRS, MBS
TG AR O o R 1) % 240 30 TR R AU AR A A
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liquid chromatography-quadrupole-time-of-flight mass spectrometry (UPLC-Q-TOF-MS/MS), and combined with chemical pattern
recognition, aiming to clarify the effects of different preparation processes on the compositional system of WD, to determine the
differentiated components in WD between the processes, and to provide a basis for the quality control of the ancient and modern
transformation of WD. Methods The liquid phase was performed on a Hyperall Gold-Cis column (100 mm x 2.1 mm, 1.8 um), the
mobile phase was acetonitrile-0.1% aqueous formic acid, gradient elution, the column temperature was 30 ‘C, flow rate was 0.5
mL/min. Mass spectrometry uses electrospray ionization in both positive and negative ion detection modes to collect sample data, and
the scanning range was m/z 50—1 500. By analyzing mass spectrometry data, utilizing fragmentation cleavage patterns, and cross-
referencing the results with existing databases, relevant literature, and standard controls, a comprehensive identification of the detected
components was performed. Differences in the quality of different processes of WD were analyzed by principal component analysis
(PCA) and orthogonal partial least squares-discriminant analysis (OPLS-DA) comparisons. Results A total of 121 components,
including 23 organic acids, 69 flavonoids, four amino acids, five coumarins, six triterpenoid saponins, and 14 other components, were
identified in WD in the positive and negative ion mode. The differential components were filtered by chemical pattern recognition, like
PLS-DA and OPLS-DA. Thirteen ingredients (hesperidin, neohesperidin, liquiritigenin, naringenin, hesperetin, 6-gingerol, etc.) were
identified as the differential components between ancient decoction process (ADP) and modern decoction process (MDP), and eight
compounds (neohesperidin and some organic acids) were determined as the differential components between MDP and modern alcohol
precipitation process (MAPP). Conclusion A method for the qualitative analysis of the chemical constituents of WD was established
and the differential constituents among different processes were screened out, which provided the basis for the quality control study
related to the conversion of the ancient and modern processes of WD and the study of the material basis of the medicinal effect.

Key words: Wendan Decoction; chemical pattern recognition; preparation processes; differential component; decoction; UPLC/Q-
TOF-MS/MS technology; quality control; partial least squares-discriminant analysis; salicylglucuronic acid; rutin naringin; hesperidin;

neogeraniol glycoside; neohesperidin; liquiritin; kumquat glycoside; citroside; naringin; hesperidin; 6-gingerol
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J R . G SRR, RIS AE AR
FRAY 2 R A3 R M o AT I B T RL100 AR TR
LT EWRAZAN 3 AAFEE~H I 15 HEXRFEM,
HEJER AP TR, DACREAL T
2oy Al 15 #E %, KA UPLC-Q-TOF-
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A, RETRTFHMEA R AR ; TGL-16M 2
G SRR RO, B O A TR
AF.
1.2 RF

CHiE WEE, LC-MS 4%, Merck AR Jo/KH
BE. JoKOEE. HIRSEYI R Hral, EZEBNY
WA R AR 0 R 2R [ L-(+)-arginine, #it5
140685-201707, [ 740 99.90% 1. 6-FHiZ (6-
gingerol, 15 111833-201705, J5i 84341 96.80% )+
8-y (8-gingerol, fit'5 111993-201601, Jfi &%
93.80%)+ Ml H (naringin, L5 110722-201714,
93.40%) 1 % H (hesperedin, #it5 110721-201617,
4 96.10%) H#E K H (neohesperidin, #t'5
111857-201703, [ /%L 99.20%) 10-ZH; (10-
gingerol, 15 111994-201501, J5i &34 97.10%)
HYEEMIE (rhoifolin, #1b%5 111919-201503, &5
#92.30% ) H H 1 (liquiritin, £S5 111610-201607,
R340 93.10%) RIS (adenine, b5 110886-
201102, FiE#799.40%). Fi3 & (apigenin, It
5 111901-201603, Jii 25341 99.20%), H156)T- [
B Ah 2 AR E I AU B s X R A IR R (diosmetin,
fIt'5 T22F7X9844). =&ML (naringenin-7-O-
rutinoside, fit5 PI1INSL48150). 7-HFH K (7-
It 5 AO04A6L1) . 6- % I My
(shogaol, #t'5 P06J8L39279). i} & (naringenin,

hydroxycoumarin ,

=1

f5 YJ0603HA13). FHFH (isoliquiritin, k5
RO7D8F50056 ) . #& K # ( hesperetin , it 5
CO3F6Y1). H¥EAHE] B (licochalcone B, it
P15D6F7553) /- # 7 H ¥+ (isoliquiritin apioside,
ft5 P13A9F58700). S+ HHE (isoliquiritigenin,

fit'5 C03A8Q41092). FlFETEE (sinensetin, #t5
P14M6R1). EfE & (tricin, L5 PS011200). JI|[
J% 2 (nobiletin, #it'5 H22M8K32109).3,5,6,7,8,3",4'-
LHEILEER (3,5,6,7,8,3",4"-heptamethoxyflavone,
fit 5 C0908Y45293 ) . k£ H I K & (5-0-
demethylnobiletin, L5 P14D6F7480). & 7%
(auraptene, fit"5 P30J7F16861 ). 1% i % (tangeretin,
b5 HOOM7K14409), im0 H3 KT 98%, 404
T Bl AEMREA R A .

1.3 %RhA
15 e ran. MRSz, MRz, B2, HE

R 35 R RS AR R 25 BR A ml R AL, 15 K
FEMGEENE 1, P EARKEL R
W EE, YEARMERLERBEY LR
Pinellia ternata (Thunb.) Breit. i TR ZE, 71anh
ARAEETT B F1T Bambusa tuldoides Munro
ZEF TR R R, RSCAZEERG R AR
¥ Citrus aurantium L. J AR ASFH TR, Br
B N T2 B A JB FEYA Citrus reticulata Blanco ¢
HARRE AT TR AR e, RN LR R

RHERER

Table 1 Specific information of decoction pieces
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180125 LI R3
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180715 % R13
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181101 AT 29
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180510 Wil 3% 715

181105 HHKILHE C1
181108 HHILHE C2
181201 EJKITHE C3
181015 EFKITi C4
181018 H KL C5
180610 {T.FfEH C6
180611 YT PR C7
180612 YT PR C8
180613 VL& C9
180803 Y75 CL0
180620 T FEHT- C11
180621 VLIHT C12
180622 VLi#T C13
180612 VL #T Cl4
180625 VLA HT C15

180620 IbEE S1
180311 #ItEE S2
180920 idtEE S3
180715 WidLE E S4
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1807005 #riLZAFH S6
1809010 WL S7
1804011 WriLZFH S8
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180817 WrTZ<fH S10
181010 VU)IIJE1L S11
181120 PU)IIJE s S12
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180915 P41l S14

)
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)
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181229 LR EE GI
181222 IR EE G10
190103 11435 G11
181230 % 3EFHE G12
190101 % 33K G13
181227 I3 G14
181224 11 % 3€5E G15

180415 P51 474
180420 957 474
180428 M54 F 47
180512 M54 F 47
180515 M5 h F 47
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170915 P 5¢ 1t 5 i B
170920 P 5¢ 1t 50 i
170926 P4 5¢ 4 5h Al it
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32 Zingiber officinale Rosc. FHTEEZE, H R NG AR
HEJEHEYH Y Glycyrrhiza uralensis Fisch. [T 15
RARZE, HJE T (hEZ ) 2020 SR LM
IR, ARG HE -

2 FGk
2.1 RIEZIRFEERARLZHMmIEIE

211 BMEZHRAHE  NRUE AT &R 7

BRAERNE. eI A EENE, i Excel #% 15
FERP RS BENLA SR 15 fitiiEZ (R 2),
HARERRE A RE A 21, HARYE RN & 45
BAR IR & AT 20 15 #HLRER .

2.1.2 HAAHIE T2 (ancient decoction process,
ADP)  FRHL 1 MbJyE (HE 31.25g, % 46.87
g, Pran3125g, BlSz3125g, 4% 62.50g, HE

#z2 1SHLBREZRAAS
Table 2 Pieces combination of 15 batches of Wendan Decoction

Gi's FHE rhn RS BRE AR HE| WY

FHE A RSk BB B HE

i FHE ran RSk B e HE

WD1
WwD?2
WD3
WD4
WD5

B10 R15 Zz2 Ci15 S13 Gl4
B2 R12 z7 C12 S3 G13
B12 R7 Z15 Ci11 S15 G4
B15 R9 710 C8 S11 G8
B9 R3 713 C7 S12 G7

WD6
WD7
WD8
wWD9
wD10

B8
B4
B1
B14
B5

R6
R4
R10
R5
R2

Z5
Z14
Z9
Z11
Z1

C3
C5
Cé6
C10
C13

S7
S2
S10
S6
S1

Gl1
Gl
G5
G10
G3

WwD11 B3 RS8
wD12 B7 R13
WD13 B11 R14
WD14 B6 R1
WD15 B13 R11l

Z12 C4 S8 Gl12
Z4 C9 S4 G2
Z8 C2 S14 G9
Z6 Cl1 S5 G6
Z3 Cl4 S9 GI15

15.62 g) [ “IMAH” J5 25 M T3CE T b4, sk 1600
mL, LK &I 5 4 K B R UE AN 400
mL, 9 5. KINEEER AR (AEEN
0.1kPa. #3# M 60 t/min. IEE N 70 C) FIkFEE
FHEAELIN 4.0 g/mL, B-80 CUKFEFA IR,
SR JE R B AT AR T8 CRERRRE R E N 0~
24h, —20 C; 24~32h, -4 C; 32~40h, 0 C;
40~48h, 25 C), HTHEIA ADP Fih. HUE 2
1S JUERZR A (WDI~WDI15), #%1#i%
T2H14% 15 fiLiRABz ADP FESh, 250X N g0 5
ADP1~ADP15,

2.1.3 IURAEIZ T2 (modern decoction process,
MDP)  RH] Bk 15 ftiRHZ kL B0 8 f57K

12 30 min, INFAERATE 2 h, ESRIE 3 K,
HIFIEM, DL 9 SiEt, KA “2.1.27 T
TENER AR I ET, Rk ED A MDP F it HUR 2
1S LR IO A (WDI~WDI15), %%
TEH1% 15 fitiRfHZ MDP K&, 23 50N 4w 5
MDP1~MDP15.

2.1.4 PAREEVILE (modern alcohol precipitation
process; MAPP)  XH Lk 15 #LiEHZ R, B
MDP £ il & 7K BU o 7K BRI 48 A 2 T35 AR
ZjiE 1.00~1.05 g/mL, MAEEZE SRR 80%, T
4 CUKFEHERE 120, HhyE, JEMIEHE “2.1.27 I
TENER A I ET, HRTREI N MAPP # it . BXUR
2 #1015 HRRB R HA (WD1~WDI15), %
Z L2 15 #HURNEZ MAPP #5505 N g
5 MAPP1~MAPPI15.

K iR &
KT 5], kRS T 2 g
BT T8, BT S0mL &, A 4/5
PRFRI 50% 0%, M (ThE 250 WL SR 40 kHz)
45min, BOAEEARZBZIE, A, BULE, 14000
r/min &0 (0¥ N 3 em) 10 min, BB,
L 0.45 pm PFLIERE eI,  BI B A i
2.3 BEEH

{6 3% 44 Hypersil Gold Cig (100 mm X 2.1 mm,
3pm) A5 BN L E-0.1% H R /KT, R
Bt: 0~2 min, 5%ZE; 2~30 min, 5%~40%Z.
& 30~32min, 40%~75%Z./1%; 32~35min, 75%
s 35~37 min, 75%~5%ZJE; 37~40 min,
5% MG AR 30 C: AR E 0.5 mL/min; #EFE

2.2

& 5l
2.4 &

K TOF MS-IDA-MS/MS #3; F. 75T
AR 2 s FLISE 55 B8 R (ESD; & IR & (TEMD
600 C; FALISHE (GS1) 413.685kPa (60 psi);
IR E R (GS2) 413.685kPa (60 psi); 7
K, (Curtain Gas) 275.790 kPa (40 psi); Mt% H &
(IS) 4 500 V (ESI). 5500V (ESI"); £fEHE
(DP) 100V; filif#fReE (CE) 40 eV; ifERER7?
15eV; HFEEE m/z 50~1 500,

2.5 IR

VR B B 1 LB o o 1 S A £ 1 R
Makerview 1.2.1 F AT i w4 H ik A0 %551,
AN AR A (R) BT EE (m/z) FIAE NI
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B DI U — b B o B 2H i) — Bt & . rik
LHHEWT, RENAERIGER: 1~33 min;
m/z: 50~1500; {RFGHSE] VR Z 0.2 min; m/z U
VHRZE 0 1.0X 1075; B R {H 8 000,

¥ AR ki I {5 B 5 LA SCHR e 4 3t
¥ 5% (HMDB. MassBank. MS-Finder. Pubchem
) AT, A S RO AT S E .

FEER RS AT, AT —FF OB LR 6 £
CLVT RS, FRIEIE AT 6 RS I (il (E 2 A&
HESRE RV ERRS I E F R S
3 ZR55H
3.1 FIA UPLC-Q-TOF-MS/MS ¥iAR%tiEA8;%i#
TR 5 534
300 EEZHF S IRG EIE. B AR
. iA 15 RS R, ) ADP. MDP. MAPP 3 Fif
T ERMRAHFE i 3L 55 121 Py, (45 23
BRI, 69 TR sr . 4 P FRRRIE R
Iy 5 MEEREBH. 6 M= RIS LR
14 FpHEABIE LY -

5% B AT R i, RGBT A 26
PRk B E L 29 Bk AT A 78 PPk EHARSE .
53 PR EA MR 26 Mok HAEZE. 61 FiokE H =,
HAof 20 My BT 6 R 2 3EA . B
Tl (total ion chromatography, TIC) P ILK]
1, 121 AR mvEgnfE B LR 3.

3.1.2 BAHRESS LU 17 (/=4.340 min) A
BIHAT %58 ME T T IE[M—H] 9 m/z353.087 7,
TRRYE A B T IEH m/z191.0570 [M—H—
CoH¢O3]+ 179.034 1 [M—H—C7H;00s] "~ 135.0459
[M_H_C8H1007]_, Eﬁzﬁj\ 6 (tR:0.758 min) %HEJZ
4y 16 (xk=4.313 min) KIHESF & TIEM—H] %
SN miz 191.055 4. 179.034 1, FHIEATATRER K,
gy 17 BIREH. idE—20 5 XT HE R £ B I ()
TR b, B E By 17 AERIER . oy 6 2 143
TIKIEEE m/z 173.044 0 [M—H—H,0]", =i 2
CH403 F 1 m/z 127.039 4 [M—H—CH405] ", Biffii 2=
C3HgOq4 ﬂ:ﬁﬁ‘z m/z 85.029 7 [M_H_C3H604]7; E)J*Z
73 16 3@ s MR 5 (1) CO2 TR R m/z 135.045 3
[M—H—CO:], X5Z3HCuk—83. Kk, HEm
53 6 A1 16 53 3 N ZE JE BRI HERR o 2R 42 ]
2 iR

3.1.3 R IR RO A KRR 2R
gy, P TIC Bl B HHRLE . SSF i Al
Fetr . BERH S B AR RO B R, NRE
I EE RSy . LU 66 ((r=13.237 min) NPk
ITEESN, HlESDTEFE[M—H]I AN m/z
579.168 7, it RDA 2N, 7= m/z459.111 8
Fm/z 119.050 4 B FREF, B0 bR e,

R G (MR ZR) BH m/z271.058 5, #E—FiE
it RDA 24 [ N 2= A wE A5 F m/z 151.002 8

12 16

20
t/min

24 28 32 36 40

1 BREZHEFRN (A) MESFER B) # TIC
Fig.1 TIC of Wendan Decoction in negative (A) and positive (B) mode
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Table 3 Detailed information on 121 components of Wendan Decoction
L \ . SE RE BT N TZmE
e i iiyes Eyes AR my) 09t BFHR (i) S %MAR
1 0524 Feg Y L-(+)-arginine” CsHuNiO; 17310463 452 [M—H] 1310828 -z
2 0580 iR citric acid CsHeOr 19101880 194 [M—H]" 127.0407, 111,009 6,87.0101 o YRR
3 0610 sucrose CuHzOu 34110693 424 [M—H]" 179.0557,119.0347,59.016 4 + H AL
4 0.648 [REIR pentonic acid CsHioOs 16503920 430 [M—H]™ 147.0310,129.020 2, 101.024 4, 75.010 9 o Mg
5 0.670 FE R gluconic acid CeHO7 19505010 1.90 [M—H]™ 177.0406, 129.019 2, 75.0104 o M RsE B
6 0758 ZTH quinic acid CiHie0s 19105535 110 [M—H]™ 173.0440,127.039 4,109.029 3 + o R
71001 B mucic acid CeHOs  209.03020 220 [M—H] 191.0196,176.8573,133.014 1, 1150051, 850305  ++ i
8 1093 6-FAAR 6-hydroxynicotinic acid CsHsNOs 13801997 6.3 [M—H]™ 940307, 66.036 8 - W
9 1120 LEFHER L-phenylalaning CoHuNO; 16407227 6.82 [M—H]" 147.044 1, 103.055 5, 72.010 8, 66.035 7 - AL
10 1381 fRiEny* adening” CsHsNs 13404774 802 [M—H]" 107.0355, 92,0258, 65.018 7 - AL
11 1385 D-2R D-pantothenicacid ~ CoHyNOs 21810356 329 [M—H]" 156.0650,146.080 9, 88.043 1, 71.016 1 - RE. T
12 1412 KHBE B ATRERERL salicylic glucuronide  CisHuOy  313.05650 176 [M—H]™ 191,019 3, 147.028 4, 85.030 9 ot ML R
13 1553 B)LAR protocatechuicacid ~ CrHsO: 15301950 471 [M—H] 108.0211,91.0194,81.0354, 65.005 1 - il
14 1818 R tryptophan CuHiN:0z 20308190 074 [M—H]™ 186,054 9, 142,067 0, 116,051 8 - AL
15 4263 Lot esculin CisHiOy  339.06974 550 [M—H]" 177.0191,133.0305 - W B
16 4.313 MR caffeic acid CoHsOs  179.03400 240 [M—H] 1350453 - HE
17 4340 GFR chlorogenic acid CisHieOy 35308770 127 [M—H]™ 2349211, 191,057 0, 154.947 5, 96.961 8 - R BRE
18 4658 KHH benzoic acid CiHs02 12102870 2.07 [M—H] 108.0223,92.027 4 + FE
19 5624 MEAEFR  dhydroxybenzoicacid CHeOs  137.02482 690 [M—H] 93.0352 - . B
sk, HE
20 6366 FHE vanillin CsHsOs 15103910 278 [M—H]™ 108.0220,92.0278,79.020 2 - AL
20 6825 HEER p-coumaric acid CoHsOs  163.04060 6.61 [M—H]” 119.0503,93.0356 - AL
22 6885 4-LIGHA®  dvinylphenol CsHsO 11905020 428 [M—H] 93.0354, 65.0418 - AL
23 7120 ALHE2 lucenin-2 CoMaOss 609.14430  2.07 [M—H]" 519.1126,489.101 0, 399.069 9, 369.058 7 - W BE
24 7472 FBIFLRR hydroferulic acid CuHOs 19506583 049 [M—H]™ 160.8405, 136,053 2, 121.030 2 - AL
25 7616 THE syringaldehyde CoHwOs 18105004 021 [M—H]™ 1660255, 151.002 6 - ALL
% TIUTBRARGE T-hydoxycoumarin®  CoHeOs 16102457 436 [M—H] 133.0290, 105.034 8 - AL
2 1887 BiRE puerarin CaHuOy 41510163 3.07 [M—H]™ 295.060 3, 267.064 0, 242.077 4 - i)
28 8.098 HERT-2 vicenin 2 CoHaOis 59314690 631 [M—H] 503.1155,473.1059, 383,074 9, 353,064 6, 297.0755 - ALL
29 8257 FLKEE protocatechuic aldehyde CrHsOs  137.02504 852 [M—H]™ 108.021 1,92.0273,81.0337 - ALL
30 8.308 fIFIR: ferulic acid CuHuOs 19305010 0.0 [M—H]" 178.0266, 134,037 3, 89.040 4 - AL
31 8360 — N-acetyltryptophan ~ CisHuN203 245.09245 0.64 [M—H]™ 203.083 1, 116.050 9, 74.025 6 - 34
32 8461 B HHIES schaftoside CosHasO1e 563.04010 0.04 [M—H]™ 473.102 5, 443.089 6, 353.063 5 - CRE. i HE
33 8498 HEE scopoletin CuHsOs  191.03432 0.60 [M—H]™ 176.010 6, 148.017 6, 104.027 1 - RSk BRI
3 8808 FF TR sinapic cid CuHuOs 22306097 145 [M—H]™ 208.0350,193.012 4, 164,047 3, 149.023 5, - PR BREHE
121.0293,93.035 4
35 8910 — salipurposide CaHzOn 43311220 2.93 [M—H] 2710587, 151.0029, 123,009 1, 107.0177 - RE R
36 9349 78-ZAKETE daphnetin CoHs0:  177.01910 181 [M—H]™ 149.0207,133.0277,105.032 4, 91.021 0 - i)
37 9.370 4-F I dhydroxyquinoline  CsH/NO 14404500 042 [M—H]™ 126,034 2, 115.039 9, 99.9193 - AL
38 9.383 BiT meratin CoHxnOy 62514000 0.75 [M—H]™ 463.1015,300.0259 - RSk
39 942 REHE isoorientin CaHxOu 447.00061 473 [M—H]™ 357.0600,327.0507,299.0539, 2850399, 250510 - Bisk
40 9476 SEMRIEH isoschaftoside CosHsO1e 56313830 316 [M—H]™ 473.107 3, 443.095 6, 383.075 6, 353.064 8, - CRE i HE
3250710, 297.076 4
49879 KEH daidzin CuHaOs 41510050 578 [M—HJ™ 252.0425, 223,040 5, 196.053 4, 135008 0 - HE
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4 1044 — eleutheroside E CuHuOus 78726278 280 [M+FA—H] 625.1645,579.2057,417.1543, 1810497 - [kt
4310453 fuinE coniferyl aldehyde CuHiOs 177.05567 283 [M—H  162.0298,134.0385,120.0225 -
4 10600 HEF liguiritin® CuHpOe 41711601 610 [M—H  2550640,135.0077,119.0497 - HE
45 10603 HH % vitexin CuHaOn 43109548 542 [M—HJ" 3110549, 283.059 9, 269.066 - RS BRE HE
46 10608 FrEEHEH liguiritin apioside CusHaOss 54915790 530 [M—HJ" 4291008, 255.065 3, 135.008 7 - itE
4710720 FHME-2"-O-BHAL{fTHEF isovitexin 2'-O-arabinoside  CosHsOu 563.13760 440 [M—H]™ 443,008 1, 413.0858,293.0447 - B B HE
48 1072 HAZ-2-0-REMHHE  vitexin-2-O-thamnoside ~ CzHaoOw 577.15253 555 [M—H]"  413.0879,293.0439, 177.0186 - kK
49 10940 #HHE isovitexin CuHaOw 43109530 585 [M—H[" 3110524, 283.056 4, 269.056 4 - KERE
50 10948 — naringenin-4-glucose-7- ~ CxwHiOn 74122060 486 [M—H]"  621.1646, 271059 8, 1510035 - R
utinoside
5111200 — yanthorhamnin CuHiOn 7602726 242 [M—H[  723.2071,625.1234,315.0416 - R
511337 — violanthin CoHuOw 57715340 404 [M—H]  487.1213,457.110 5, 383.0743, - R
353,065 4, 297.075 6
53 10406 Sk hyperoside CuHaOr 46308670 205 [M—HI  300.0260,271.0221,255.0288,243.0243 - sk, Pk
54 11411 XERBBRIET griocitrin CoMzOss 595.16257 625 [M—H[  450.1111,287.0558,150.0032,135.0451 - #isk
55 10550 IAHEMART datiscin CoMxOss 593.14730 563 [M—H] 2850384 - W
56 11696 — kaempferol 3-O-rhamninoside CxHxOr 739.20406 607 [M—H]"  593.1504,285.038 8 - Rk
57 11970 HER azelaic acid CoHigOs 18709706 0.5 [M—H  169.0057,125.096 2, 97.0657 - AL
58 11989 — hesperetin-3-glucose--  CaHuOn 77023100 489 [M—H]"  600.1799,489.1376,301.0703,286.0471 - His
rutinoside
59 12245 HXHEHF neoeriocitrin CoMzOss 595.16240 654 [M—H  450.1083,330.0724,287.0542, 2330802, -  #isk
151,002 1, 135,044 1
60 12624 ZEMET naringenin-7-O-rutinoside”  CzHOw 579.16694 766 [M—H[ 2710600 o B R
61 12697 WZE-30-EHWEH  kaempferol-3-O-rutinoside  CoHuOss 59314570 833 [M—H]”  285.0381, 2550286 - R
62 12907 £mitf kaempferol-3-glucoside ~ CaHaoOu 447.09061 473 [M—H]"  285.0371,255.0244,227.0389,150.9959 - #sE, PRik
63 12910 Mk naringenin-7-O-glucoside ~ CzHzOw 433.41070 640 [M—H]"  271.0594,150.0030,119.0501,107.0138 - #L, Bl H&
64 13,056 — naringenin-4"glucose- CaHiOw 74122080 459 [M—H]" 6211581, 271.0595, 1510029 - U3 B
T-neohesperidoside
65 131290 THZ-304HMEHE  syringetin-3-O-glucoside  CzaHaOs3 50711176 413 [M—H]"  492.0877,344.0525,329.0288,286.0104, -  #lsk
2580137
66 13237 MR naringin” CoHyOu 57916870 463 [M—H 4501118 2710585, 1510028, 1190504 - Wil
67 13616 HiELH flavanomarein CuHzO: 449.00700 308 [M—H  287.0521,151.0050.135.045 6 - W
68 13617 HFH apiin CosOw 56313920 156 [M—H[ 2690440 - R
69 13661 AR rhoifolin’ CoMxOw 577.15240 577 [M—H] 2690450 - RE BE
0 13771 BEHE hesperedin” CoHuO1s 609.07850 565 [M—H 3010689 + ik
113939 FEMAT neodiosmin CoHazOss 60716310 525 [M—HJ  299.0545,284.0306 0 R
7213991 A diosmin CuOss 607.16460 278 [M—H[  299.0544, 2840316 - R
73 13.99% - hesperetin-3-glucose-7- ~ CxHuOn 77023110 476 [M—H]"  600.1785,469.1439,367.0780,286.0477, -  #lsk
neohesperidoside 301.069 4
1413 ARFE resveratrol CuHi0s 227.01022 285 [M—H 1850628, 143.0524 - R
75 14204 - hesperetin 7-glucoside CoHaOu 46312079 700 [M—H[  30L0696,286.0465, 2420561, 1640108 - #isk
76 14257 KilF isorhamnetin-3-O-rutinoside  CosHzOss 62315910 339 [M—H] 3150495 -
T 14414 FREH neohesperidin’ CaHxOss 609.17830 598 [M—H]"  489.1381,300.0693 o R
78 14483 HiAH Y diosmetin-7-O-rutinoside  CasHOs 607.16400 377 [M—H]" 2990543, 2840310 - W
19 15027 ERifeEL formonanetin CiHioOs 26706502 265 [M—H[™  2520411,223.0386,195.044 2 - HE
80 1528 HEE liguiritigenin CsHiO: 25506516 222 [M—H[  135.0086,119.0500,91.0198 + HE
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81 15412 FFREERHEH" isoliquiritin apioside”  CosHaoOn 54915790 530 [M—H™ 255,064 5,135.008 4 - HE

82 15556 HEAHEB"  licochalcone B* CisHieOs 28507600 105 [M—H]"  2700508,150.0323 - HE

83 15602 THRILH ononin CuMuQs 47512184 231 [MH+FA—H]™ 267.0645, 2520424 - HE

84 15658 S isoliqiritin” CaHzOy 41711630 540 [M—H]  255.0643,148.016 5, 135.008 9, 119.050 4, 92.027 3 - fH®

8 15750 X% % eriodictyol CisHioOs 28705650 327 [M—H] 1510037135047 - HE

8 16.059 %R sehacic acid CuHisOs 20111274 029 [M—H]" 1831005, 164834 0,139.1125 - AL

87 17.711 Sty neaponcirin CogHaOw 593.18343 607 [M—H]"  327.0839,285.0747, 241,084 6 - s

88 17.7153 4 fortunellin CoaHaOu 63717343 367 [M+FA—H]™ 5911617, 475,074 8, 283.062 7, 268.036 0 +ORE

89 17.774 HIREH poncirin CosHuOwe 59318340 612 [M—H]"  473.1415,327.084 7, 285.075 1, 164,010 6 o HE

90 18.630 Mg E" naringenin” CisHic0s 27106008 209 [M—H]"  177.0186, 1510030, 119.049 9, 107.013 6, 65.005 2 SR 5

91 18.923 - sissotrin CuHOn 49111482 618 [M+FA—H]™ 283.0597,268.038 7 - HE

02 19417 FEE apigenin® CisHuOs 26904520 074 [M—H]"  200.0567,1330300,117.0329,92.027 6 - W%

93 10.789 B E hesperetin® CisHieOs 30107030 302 [M—H]"  286.0475,2420578,1640109,151.0032,136.016 1, 1080216  + sk

o4 10984 EEE tricin* CoHuOr 32006449 496 [M—H]"  314.0406,271.0221, 243.029 1, 227.032 6 - i

% 20.006 HEHEL  corymbosin CioHisOr 35700507 657 [M—H]"  327.0478,284.0325, 241,011 9, 212.045 4, 173022 3 - R BRI
9% 20088 AHAE" diosmetin® CisHioOs 299.05471 283 [M—H]" 2840313, 256.0358, 227.034 3, 151,004 9 - W%

o7 20249 % limocitrin CoHuOs 34506042 179 [M—H]" 3150125 2710240, 243.019 8, 187.0405 - R BRI
9 20.898 JIFHE" nobiletin® CaH0s 40313580 595 [M+H]*  373.0890,358.0679, 330.071 5,301,069 3 - Wk BRI
99 20.992 " sinensetin” CaHuQr 37312684 211 [MAHH[* 3581074343080 4, 312.100 6, 297.075 9 - HE

100 21462 3567834~ 3567834 CoHuOy 43314867 021 [MAH"  418.1247,403.099 7,385.090 7, 373.055 6, 345.059 7 N

LHEEEE  heptamethoxyflavong”

101 22.009 B E" tangeretin® CaHaOr 37312795 087 [MHH]*  358.1035, 343.079 4, 315.085 6, 297.074 8 N
102 2170 REER isoliquiritigenin* CisHioOs 25506554 075 [M—H]" 1350086, 119.0500,910198 - HE

103 22761 5-£F)IBEE" 5-0-demethylnobiletin® CoHOp 389.12229 066 [M+H]™  359.0756, 341,065 3, 313,068 7 - Wk

104 24914 FHZEZL  eupatilin CuHisOr 34308220 125 [M—H]  328.0562 313.0310, 2700133, 242.0205 - L B
105 25603 6- %5 %" 6-gingerol* CoHasOs 29347434 322 [M—H]  193.0854,99.0819,57.0372 +

106 25.880 RIEHZ isosakuranetin CisHieOs 28507588 147 [M—H]" 1640111, 1510013108021 4,65.006 2 - R

107 26,934 HEEHG2  licoricesaponin G2 CuHeOy 83738870 259 [M—H]"  3510539,193.0338 - HE

108 28.172 HENR glycyrmetinicacid  CaHiOs 469.33006 366 [M—H]  425.3397,409.3301 - HE

109 28219 HER glycyrrhizin CaHeOs 82139000 7.6 [M—H]"  351.0550,1930353 - HE

110 28619 BEHE" auraptene” CuoHz03 29016428 219 [MHH]*  163.0394,119.0503, 1070512 - HE

11 20663 HERHB2  licoricesaponin B2 CioHeOss 80741640 036 [M—H]™ 3500555, 289.054 1, 193.033 5, 113.024 5 - HE

112 31483 HHEREHR  licoricesaponinl2  CuHeiOss 82340920 293 [M—H]” 3510553 193.0350 - HH

113 30775 HEAHFA  licochalcone A CauHxO: 33704190 617 [M—H]  282.0530,229.0830 - HE

114 31855 HEEHC2  licoricesaponin 2 CiHeOss 805.39810 365 [M—H]™  567.3711,453.336 1, 351.0535,191.034 5, 113.024 2 - HE

115 31.903 8% 8-gingerol” CioHuOs 32120540 367 [M—H]"  193.0815,177.0532, 127.1131 - A%

116 32149 6- MM shogaol” CoHa0s 27516385 316 [M—H]”  231.1797,1391123 - 4E

17 32723 - dimorphecolicacid ~ CisHxOs 29522850 400 [M—H] 217.2137,195.138 9,171,101 4 - AL

118 32926 10- %/ 10-gingerol’ CuMuOs 34923858 200 [M—H]"  1551417,57.0355 - EZ

119 34.108 Wi R myristic acid CuHz0: 22120030 352 [M—H] 2091202 - AL

120 35.037 kel pentadecanoicacid  CisHxOz 24121630 187 [M—H[  97.0305 - AL

121 36.076 +AkR palmitic acid CisHz0; 25523186 210 [M—H] 2372174 - AL
O FoRGXEM LN, =7 FoRAE T EMZERMRY, “+7 Kox ADP 5 MDP T2 2 FHESY, “++7 Fx MAPP 5 MDP T2 i) 2 71

Hgrs “ALL” FRIRFTA 6 TR,

“*” indicates that compared with the reference substance,

“=” indicates the non-inter-process differential component,

“+” indicates the inter-process

differential component between ADP and MDP, and “++” indicates the inter-process differential component between MAPP and MDP; “ALL” means all

six kinds of traditional Chinese medicines.
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Fig. 6 MS? spectra and cleavage processes of glycyrrhizin
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&4 ADP 5 MDP Bt miE] 13 MEFMMTHIFERER
Table 4 Detailed information on 13 differential components between ADP and MDP Wendan Decoction samples

il M5 A L& P{H FC{ logFC VIP{E MDP/ADP
1 P2 it sucrose 0.0000 0.624 -0205 2.231 sl
2 P4 KB A PERERR  salicylic glucuronide 0.0010 0525 -0.280 1.185 i
3 P5 KR benzoic acid 0.0000 0596 —0.225 1.221 A
4 P6 SN B naringenin-7-O-rutinoside ~ 0.0242  0.000 -« 2.271 i
5  P7. P8 P& B H hesperidin 0.0000 0553 -0257 1.173 i
6 P9 A A neodiosmin 0.0000 0.000 -« 1.456 A
7 P10 B neohesperidin 0.0328 0.000 - 2.863 B
8 P12 HER liquiritigenin 0.0392 0598 —0223 1.246 A
9 P13 KL RE fortunellin 0.0063 0.558 —0.253 1.911 i
10 P14, P15 HlGH poncirin 0.0059 0.568 -0.246 1.893 iR
11 P16 R & naringenin 0.0024 0532 -0274 1.796 i
12 P17 P& % hesperetin 0.0012 0.642 -0.193  1.953 iR
13 P22 6-LH R 6-gingerol 0.0000 0.081 —1.093 1.444 s
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Fig. 10 OPLS-DA score scatter plot (A), S-plot (B), VIP value (C), Venn diagram (D) of MDP and MAPP Wendan Decoction

samples
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Table 5 Detailed information on eight differential components between MDP and MAPP Wendan Decoction samples

Fe5 s &2 B4 P{i FCIH logz2FC VIP{H ~ MAPP/MDP
1 P1 PR citric acid 0.0000 +o +00 2.153 T
2 P2 T sucrose 0.0000 0.205  -0.689 2.965 i
3 P6 T B R pentonic acid 0.000 0 0.237  —0.625 1.141 A
4 P7 PR gluconic acid 0.0001 0.469  -0.329 1.490 FiA
5 P8 TR quinic acid 0.000 0 0.480  —0.319 3.833 i
6 P9 FHRIR mucic acid 0.0000 +o +o0 1.989 TiA
7 P10 KB A RS RS salicylic glucuronide  0.0000  +oo +0 1.867 T
8 P16 B R neohesperidin 0.0000  13.894 1.143 5.113 i
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