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H E: B ETREZRSEIE MRS € lE, et m2t ko LI RE 457 (traditional decoction,
TD) HHFNRA TD (ERa ZER, MRS )7 iR 2R & MR R G4t 2% . A& RA HPLC LRI 10
#LILRT TD 55 10 LR FR G TD MR SUE S, H P FLARRIEE: MEiRIRZ R SEk, BRI, M. BET. 6-
LRI IR 7 FhEabr 3o 108 /8 S 35 853 43 #T (principal component analysis, PCA )« £ 445 & 431 (multidimensional
scaling analysis, MDSA) FlIEA &z /N —Feik-F5) 5087 (orthogonal partial least squares discriminant analysis, OPLS-DA) %
FRPR A AT EAR . £55R DL 10 #LIRMRZILRT TD p4Rar B A AU EE, xR A iR, LA TD 55
FRA TD KIS0 AR 2> B J9ARE 1: 0.89740.043. 0.845+0.069 (n=10, P<<0.01), AAMUE 2: 0.84240.083.

0.759£0.274 (n=10, P>0.05); i fa 8 Kfatrpisr € 2 E LW, HEHZHILH TD 5 HRANR A TD R4 22y i 28
EARWAEZER, &8 LIREZHILE TD d e, Fipsk, HEHE, BEE. 6-ZMH&E s T RINES TD (P<0.01), 7
ANHBENRA TD 1 2.037. 1.926. 2.505. 4.265. 1.964 fir, hifH. FEMRME SR SHANRS TD LREFEZR (P>
0.05); PCA. MDSA Fl OPLS-DA £5 5 —5(, " #iRHAILH TD 5HFNES TD /8 2 25, 458 Frid i HPLC $54(E
LS PCA. MDSA Fll OPLS-DA K £ 4y E mMEREEM . A2 BoRIBAEZ IR TD HRANEE TD 3B 2%
R, ORI R T R R R A L 2R S
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Abstract: Objective Based on the fingerprint and quantitative determination of index components of Wendan Decoction, combined
with chemometrics methods, the differences of chemical components between co-decoction traditional decoction (TD) and single
decoction mixed TD were analyzed, which provided a reference for the scientific preparation and quality control of Wendan Decoction
and other prescriptions. Methods The fingerprints of 10 batches of co-decocted TD and 10 batches of single-decocted mixed TD of
Wendan Decoction were established by HPLC, and their similarities were evaluated. The contents of adenosine, synephrine, liquiritin,
naringin, hesperidin, 6-gingerol and adenosine cyclophosphate in Wendan Decoction were determined. Principal component analysis
(PCA), multidimensional scaling analysis (MDSA) and orthogonal partial least squares discriminant analysis (OPLS-DA) were used
to analyze the data of the index components. Results The fingerprint of 10 batches of Wendan Decoction co-decoction TD was used
to generate a common pattern map. Compared with common pattern map, the similarity of fingerprint of co-decoction TD and single
decoction mixed TD was similarity 1: 0.897 £ 0.043 and 0.845 + 0.069 (n = 10, P < 0.01); similarity 2: 0.842 + 0.083, 0.759 + 0.274
(n =10, P > 0.05). Through the fingerprint and quantitative determination of index components, it was found that there was no
significant difference in the types of chemical components between the co-decoction TD and the single-decoction mixed TD. The
contents of adenosine, synephrine, liquiritin, hesperidin and 6-gingerol in the co-decoction TD were higher than those in the single-
decoction mixed TD (P < 0.01). They were 2.037, 1.926, 2.505, 4.265 and 1.964 times of single decoction mixed TD, respectively.
There was no significant difference in the content of naringin and adenosine cyclophosphate between co-decoction TD and single
decoction mixed TD (P > 0.05). The results of PCA, MDSA and OPLS-DA were consistent, and the Wendan Decoction co-decoction
TD and single decoction mixed TD could be divided into two categories. Conclusion The established HPLC fingerprint combined
with PCA, MDSA, OPLS-DA and multi-component quantitative determination can objectively and effectively show the difference of
main components in Wendan Decoction co-decoction TD and single decoction mixed TD, which can provide reference for quality
control and clinical rational drug use of Wendan Decoction.

Key words: Wendan Decoction; fingerprint; single decoction and co-decoction; chemometrics; adenosine; synephrine; liquiritin;

naringin; hesperidin; 6-gingerol; adenosine cyclophosphate
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Ko A= —RuE 7w HREARZ M. HETiE R
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Frl & 22, HANFEF= ALK 0 254447
TE—E R EZES, Fk, TEXT TR
W 2537 70 IR 2 By« 22 B0 A5 1 Bl ) 4 FH 4
AU BTz DARRAE B AN 22 Fi b B 20 B R it
TR R TS, R, ASZIG U LR E
BRNEAR, DIHILET TD 5HAGES TD W5
%, #3 HPLC R4, e iRiRZ 5 7 #
KRBT &, SN ES N
%, BFFCILILET TD 5HA0NRA TD (2o it 2
FePE, DAY IE 7 o 4 R PR A 2P 25 12 4t
HRZH,
1 {UEEHH
1.1 &8
Waters 600E-2487 B =iyl AH (il R4, F2 B
GHHRRHE (R ED BFRA R s Kromasil Cis-AQ £
e (250 mmX 4.6 mm, 5um), HZA Shimadzu 2
Al; BSA224S-CW #Jj45r 2 —RF. CP225D -+
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Jiy 2 —RN-, 15 Sartorius #H4; R-1010 %Y jighs
ZRAG MR THARAF; HK250 2 55K
A A, FERI A EAERAR;: JW-
2018H BB oL, ZHGE AR R A R A A
1.2 K5

FEE (L5 M116118-4L). ZfiE (HIk5 M104440-
4L) Rtaakal, W E FERTR T AR R A
BRAF]: /rirai FmE, 1 8 rape Rl = i A IR A A
ToK B, T B R DY AR A 5 A R 2 A s
IKAEBALK s X B S R (LS N24D11W135689)
FIRR ('S M27GB149635). MR IR (S
JIOHBI188161) HHH (iS5 D18IB235171). 6-%
By it 5 M21HB178860 ) . #h ¢ H (it 5
F071B206334). 1R (iS5 S231B227067), ik
I3 H38 =98%, ¥ R AR A TR A
1.3 Zh%f

R A BRIOAREE R, OHEL 1R
K LREF AU 10 ik, T % K255 F

BT, Z3M¥RIE T X 8 3= X, AENT
WS, 2] g Hh 8 24 K2 5 — B I B R OR BA =
RN E, FENRMEREERBEYEE
Pinellia ternata (Thunb.) Breit. ) T ZE, 1740k
ARABNITTEBAEYIRYT Phyllostachys nigra (Lodd.)
Munro var. henonis (Mitf.) Stapf ex Rendle f{JZEFF 1)
TR E] =, MRS ARG YRR Citrus
aurantium L1 FIREN R, BB ZEHRHITE R EY)
1 Citrus reticulata Blanco [ AR E; AR ) 4 il 4
KBz, R NEREZBEYE Zingiber officinale
Rosc. BT iE MR 25, HENER T HEEHEYH &
Glycyrrhiza uralensis Fisch.[f) TR LR ZE, TR%H
Z LW BHA X J8 LR Poria cocos (Schw.) Wolf
TR E A, KANRERAREN A Ziziphus
Jujuba MilLF AR 52

JiH & Bk 2 (R E 25 H0) 2020 FERROT IR %
€, HATREIMY, SRBTAEE. K BIRE
B 1.

#z1 BEZRAESER
Table 1 Combination information of Wendan Decoction pieces

Bsm  EEE BRI i Wi FHE e KA %

I e T A N - B e o fts . i8] PSP RS
ST 220101 Hjl 210702 VL7 2202091 Wt 2112223 Wil 21090113 Wi 211002 0 201101QF W@ - i(E
S2 220201 Hijlt 200601 VL7 2012161 Wt 2107223 T 220526 W 220503 R 220401 R -
S3 211102 M 211102 T 211101CP0221 ik 02-22020101 T 210021 W 220602 YRl 210501 HEE - R
S4  D2106001 it 210701 T4 200818 Wt 2109093 AL 02-21070101 H%+ 190101 ZHO11010 HE -
S5 210501  Hil 20210501 YT 220501CP221 ik 2104083 Wil 20210401-1 PIZH 220401 GR200000 W - R
S6 22030301 FiM 200601 VL7 176220501 % 210501-IX L7 210301 i 210901 ZR2012010  FiE - R
ST 2111205 ik 2108018 T 220901CP0221 ik 210501-HB WL 210412 W YP03-211101202 =7 221203 Hi#E - i
S8 211203 Hjf 200518 VL7 2010031 WL YP03-211001201 R 02-21040101 W5 220501 Wk 210503 B - iR
S9 20070405 (R 210401 ILF 2002291 L 2102250132 TR 2103071 Hifr 210801 ZH220804  HE -
S10  D2205040 H7ff 22010101 YL 210101 [ 2109223 T 201001 il YP03-210803302 =7 221101 M - R

BRI, 7 T
Z. officinale is bought in market, “—” means no batch number.

2 FAEEHR

2.1 RAEHIAFIHERAEIE

2.1.1 R ILERG AR S FREUE R 18 g

Vi 18 gv BRIOHSE 18 gv BRI 27 g K HE 9 g,

IRE13.5g. AEFE27g. K& 18¢g, il 1485,

Sy AASRE, I 1780mL /K (12 5D, Rifd, Bk

5 SCKATE 1 h, —RIN/K 1485 mL (10

HrED), ECKEWE R SCKEIA 1 h, IR,

E9F 2 BT, W% 1000mL, EFEEAEZ AT

7 (TD) Ul Jk 1 ALK A G, Rl

BefE, Jl#% 10 #LILHT TD (GS1~GS10).

2.1.2 BMHFHRFNR GBS 2 B0EE ¥
B OERIOREL, PR ROEEL, IRE, B, RE
%100 g, 43lFT#E, 1200 mL 7K (12 f5 &),

R, KEPE A SCKRIEE 1 h, UK 1
000 mL (10 55, K& G HSCKRIE 1 h,
JE AR, AIF 2 IREGH, EZAAE 1000mL, 155%
FAIR A 2GR W BT 4 100 g, 01700 mL 7K (17
), Wi, BOKEPEHAHCKRE Th, 8]
JH7K 1200 mL 7K (12 F58), #KGE B S H 0K
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HIZ 1 h, &9F 2 IREOE, W44 1 000 mL, 1517
AR A 2R . 23 BB 2 R RS R
45 mL. 17%0 45 mL. ZKIPARSE 45 mL. BREZ 67.5
mL. & HE 22,5 mL. fR% 33.75 mL. 43 67.5
mL. K& 45 mL, IREIE], 4i 5 €4 % 250 mL,
BN NEZ R A7) (TD). BUER 1 AR [FE
WG, [ENEEAE, HLHl% 10 LR ATRS TD
(DS1~DS10). HHEA TD FIREFFLAT TD.
22 EIEEH
220 MR, EERAR. HEE . MR R
6-ZMy 6 Figtrs KA Kromasil Cis-AQ il
¥ (250 mmX 4.6 mm, 5um); WiEIAHAZHE-0.1%
WERR K VAT, BHFEVEME: 0~25 min, 94%Z.JE; 25~
30 min, 94%~80%Z.J5; 30~45min, 80%~76%
CN5; 45~65 min, 76%~35%Z.J§; 65~75 min,
35%~20%Z.JE; 75~80 min, 20%~94% . [if ; 80~
90 min, 94% £ ; AL R 0~25 min, 0.2 mL/min;
25~90 min, 1.0 mL/min; MK 210 nm; G
25 °C; MR 10 pL.
222 MEBEREE KA Kromasil Cis-AQ i
(250 mmX 4.6 mm, 5 pum); VAN LHE-0.1%0
FRIKIAT, FEIEBENL: 0~7min, 100%~98% . Jf:
7~11min, 98%~91%Z.JE; 11~30min, 91%Zff§;
30~32min, 91%~100%Z.fff; 32~40min, 100%
CNE: PRFRE: 0~18min, 0.5mL/min; 18~32
min, 0.3 mL/min; 32~40 min, 0.5 mL/min; £
WK 210 nm; HEIE 25 C; #EFEE 10 pL.
2.3 A&
230 O RESA TR RIS A RS BRI R R
21.50 mg. F3EHK 22.10 mg. HELF 20.00 mg. Hi
FZAF 19.00 mg. 571 23.30 mg. 6-32M) 15.20 mg.
IR IR 2.17 mg, 5B T 10 mL &+, hn
AR, TR EREZE, #2, LIRS,
BER

2 W R % 0 R B E T 10 mL &
o, R E 2, 7850, 4% B IR 1.075 mg/mL.
F AR 1.105 mg/mL. HEHH 1.000 mg/mL il 2
0.950 mg/mL. &%+ 1.165 mg/mL. 6-Z) 0.760
mg/mL. ABEEZIRT 1.085 mg/mL HIVRE A X I i
W, 2045 um TALIEREERE, EXEER, RIfS.
2.3.2 AR H]E HCC2.17 TR 1S IR
fHZFES 25 mL, BT SomL =M, INHEEEZ)
fE, HHMRERES, #BA RN 30min, BAEHEE

I, FERRE PR, BN ERCRRIBTE, 15 000
r/min .0 10 min, £ 0.45 pm MFLIEMENERL, BR4E
JEVR, RIASIERRZ AR I -

24 BYEEHR

2.4.1 RS EEEIEREC TREL “2.3.17 TR
ERHIR AT, HEIR “2.2.17“2.2.27 TN itk 44t
HATIE, F39RA % I A HPLC B 1.
2.4.2 FREENER S, B €217 TR IEAEZ LR
TD (GS1~GS10) HHREA TD (DS1~DS10),
R 2,217 “2.2.27 WU A REZ A AT E, 0%
Ok, fd HPLC 8208, iR W& 2. Hr,
“2.2.17 TUR MUAR 3 2 RIS R Fa S (B 2-A0
I 8 NMLAIE, S5 EEE (E 1-A)
XTEG, BN 1 R, U6 2 Ak, g5 N
LAF, 0§ 6 N, 167 MRS, 188N 6-3
Wys “2.2.27 WU N AR 5 SRS ) fe S EE (&
2-B) Wit 7 AN, S5 IR EE A (E -
B) Xfbh, #iAig SONIABERR AR

243 FEEERE AR EIRZ e SRS Ko TR

2

t/min

0 5 10 15 20 25 30 35 40
t/min
A\ BRI “2.2.17 “2.2.2” TR HUAE €0 A% A DA €S 1
L-JREs 2-FpAks S-HEHE, oMt 7-RE R H: 8-6-Z%W);
S-HABERR IR B 2 17

A, B are chromatograms measured under the conditions of “2.2.1” and

€2.2.2”, respectively; 1-adenosine; 2-synephrine; 5-liquiritin; 6-
naringin; 7-hesperidin; 8-6-gingerol; 5'-adenosine cyclophosphate;
same as figure 2.
1 BIBHRRLS B’ & HPLC
Fig.1 HPLC of each index component reference substance
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& 2

t/min

25 30 35 40

IRAE;ZLRT TD (A, GS1~GS10) 5HRUES TD (B, DS1~DS10) M54 Elig

Fig. 2 Fingerprints of co-decoction TD (A, GS1—GS10) and single-decoction mixed TD (B, DS1—DS10)

gUEE (B 2), hpe s Mg, Hd, 15
U CRRED B TR AN R e, 70 B FE ALt
LIRS 1508 (IRED ESMRE, TR IR
X R B IS T S AT W T AR R AHALLRE o K 25 W] —
IHZILED TD (GS1) Bl A 10 uL, %M
“2.2.17 42227 TN EIE KRR, LR
6 K, VMR SR, THE &G AT AR
FAEXTOR B B ] ) RSD B o 25 5 FHAF X R B I (1)
ff) RSD £ 0.03%~0.16%, AHXTIETHEFI RSD 7
0.57%~4.51%, RKIZIEIEEE R,

244 FEMRE  REWIE—EEZ LR TD

(GS1) AW 10 ul, 23Tl )5 0. 3. 6.
9. 15, 24h, %M “2.2.17“2.227 T F i &bk
FEE, A1 5 (IRE) AS g, (HEE5E
W LYo} U TR ARURIAR AT CR B B ] ) RSD H. 45 SR H
AR BE ] [ RSD 7E 0.05%~0.74%, A% 14T
TR RSD 7E 0.79%~4.34%, %W 4ER IS AE 24
h PR E T R AT .

245 HEMHKE  HUE—#HRIEZILED TD
(GS1), #%H “2.3.2” TR il 2 gl sl 6
By, FEHE €2.2.17 “2.2.27 TR il 4 HEHERERG I,
PL1 S0 (IR SR, TF 5 &AW A
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Ve T AR AN AR XS PR B B (8] 1) RSD {H. &5 AR R
BRI RSD 1E 0.02%~0.34%, HH X4 T AR f)
RSD 7 2.84%~4.88%, FHIZuE 2R IT.
2.4.6 AHULEESHT TSR R AHLE R A Chem
Pattern® 1% 25 © 5G4 0 5 RSl v 7 AR
HAAF], PIFLHITD (GS1~GS10) NACEMERE b,
TER G A A BECERE o R fe ar i (RO,
THAEILHT TD (GS1~GS10) 5 ¥ AR 4 TD (DS1~
DS10) MIFear EIVEAHRLE, S5 an3k 2 fros. 10 #t
LI TD 5 10 L PR HIVE A TD HI$6 S0 B 7 24 AH AL
FE4Y 51 0.897+£0.043. 0.845+0.069 (LR 1,
P<0.01); 0.8421+0.083. 0.759+0.274 (L 2,
P>0.05), 4R BRAFRHURILRT TD, AR A
TD RIS AAAE —E £ R
%2 #FITD (GS1~GS10) 5#FLE4 TD (DS1~
DS10) HIFELIEITEHEIAE
Table 2 Fingerprint similarity of co-decoction TD (GS1—
GS10) and single-decoction mixed TD (DS1—DS10)
G MIMBEL  MRUE2 | SS ML ARG
GS1 0.912 0.823 DS1 0.881 0.819
GS2 0.904 0.867 DS2 0.878 0.758
GS3 0.908 0.807 DS3 0.896 0.911
GS4 0.810 0.899 DS4 0.715 0.015
GS5 0.891 0.679 DS5 0.842 0.720
GS6 0.891 0.742 DS6 0.875 0.767
GS7 0.928 0.957 DS7 0.797 0.947
GS8 0.967 0.919 DS8 0.937 0.965
GS9 0.916 0.862 DS9 0.879 0.807
GS10 0.847 0.863 DS10 0.756 0.879
X+ts 0897+ 0845+ | X*s 0.842+ 0.759=%
0.043 0.069 0.083 0.274
FILUE 1. 2 40518 “2.2.17 “2.2.27 T Filih (o4 s .

Similarity 1 and 2 are measured under the conditions of “2.2.1” and

“2.2.2” respectively.

2.5 BFSEENE

251 AMERHRFEH BURE. FIR. HEH.
T FE B R 6-22M) . PRRER IR EF X R F BRI,
PR AR B T BV FE R R i v, 4R 2.2 T
TSR AT RO, DLE AT BT R D s AL AR
(XD, FRAERBIAPAEE (V), filbrdEih sk,
BEAT A AEIRIA,  T 2 18l J7 FE R AH Ok R
(R?), HEERSHAEE Y=1.690X 108 X—1.170X
10, R?=0.999 1, ZMEVEMH 10.8~225.8 ng/mL; ¥
JhAk Y=1.088 X107 X—3.431 X 10, R2=0.9990, £k
PEVE ] 454.0~3575.3 pg/mL; HEH Y=3.612X10°

X+8.986X10%, R2=0.999 2, Z& P i Hl 82.0~4 182.0
pg/mL; M E Y=3.211X106X—6.075X 104, R?=
0.999 6, ZRMETEH 183.0~3 843.0 pg/mL; & H
Y=2.996 X 10° X—6.104 X 10°, R2=0.999 2, £&%75
198.0~4900.5 pug/mL; 6-Z) Y=3.507 X 10° X—
2717, R2=0.999 1, &4yl 38.0~1558.0 ug/mL;
Rl IR Y=1.290X107 X+ 1.220X 105, R*=
0.9997, Z&MEVEME 10.9~217.0 pg/mL; 45 R FK W
BHrAERMZR Y R2 $1=0.999, 5 BIRE B AL 22 540
TEZ 58 J SR BV Y 3 BoR H R PR PE R R

252 FEEEESR REWRIE—REEZILE TD
(GSD) XSy 10 L, %08 “2.2.17 “2.2.27 T
SRR RERTI, SR 6 IR, IREF. SEEk
MR HEE . MR B 6-£M . IR
HIETF RSD 2518 1.50% 0.72%. 4.51%-

0.57%- 0.82%- 4.72%- 4.28%, FWIZIXASHE 3
R1f,

253 FEMFER  FEEREE—REZ L TD
(GS1) BEHAFAEW 10uL, 25 FH4% )5 0. 3. 6.
9. 15, 24h #%[8 “2.2.17 “2.2.27 TN itk & /43
FENSE, BREF. Eabbh. HEH . MR H. BT E.
6-Z2My . PR IR U T AR Y RSD 4314 4.03%.
2.93%- 4.88%- 2.84%- 2.86%- 4.59%-. 4.18%, %
RRHEAE 24 h W AR SN

254 EBEEMFER HE—HKGRIHEZILED TD
(GS1), #&M8 “2.3.2” TR 77k 2l sl 6
By, ¥RHR “2.2.17 “2.2.27 WK (O3 S hBERER I,
AR SEabAR. HOREE. MR B, 6-EM) .
PR 2 R 5 B0 B RSD 43514 2.90%- 1.80%-
424%. 0.79%- 1.44%. 2.96%. 4.34%, ZEREMH
FITEEE R

2.5.5 IR ERRES R % 2 HCC A S TE Aw
o & EAIRAEZ AT TD (GSD) #£4h 10mL, N
N5 H A % B SR S R, SPATHTE 6 it
RBVE, F4I8 “2.2.17 2227 TR (i S bk RE
Wi, SRAGMRE . SFIbbR. HRHE. M. B
T 6-Z2 ) PR IR I EF IR (TSR I H 57 H RSD
1B o 5 R HAF IR [T 53 7008 98.10%+99.13%.
99.81%- 98.68%- 101.25%- 99.90%. 98.98%, RSD
3N 3.63%-2.73%-3.05%- 1.36% 2.84%-3.73%-
1.66%, 7] W, 7 Fh Rl 53 (0~ F- 3 HOAE TSCZRAE 98.10%~
101.25%, RSD 7E 1.36%~3.73%, 455 %&8%525%
IIFE ER R G 2K
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2.5.6 fRbrE EENE  TabRET E ERTHE
KA AMRE. JEHL TD 58EHES TD IR .
bR, HEAR. MR, B, 6-ZWy . IAEEIR
BRAF I e B e 45 R AR 3. Bk b, IRAHZ AT
TD $8hr 5 & 2 BME & T RNR S TD, LA TD
HHIRTR. cEghbR, HETR. BORT. 6-EMIEE
ETHANEA TD (P<<0.01), HA3Lal TD b Ity
fE 1.239~1.637 mg/g, HHIEA TD " ARF1E
0.611~0.801 mg/g, LRI TD Fh IR AFIME B R
JRA TD (1) 2.037 £ ; JLRT TD w2 3B ARTE 17.232~
24.189 mg/g, FARIRA TD "¢ IEHLE 6.506~
13.060 mg/g, LRI TD ¢ AR FIE N R RTR A
TD ] 1.926 f%; JLRI TD W H HAF7E 2.493~6.110
mg/g, FLRNEE TD T HHF/E 1.061~2.527 mg/g,
JLRD TD WP H B RE N R RRS TD 1 2.505
i, JLHDTD 8 1E 47.169~57.419 mg/g, H.
FVRA TD HiE [ EFE 9.883~14.469 mg/g, FLHI

VYt

=3

TD 4 J 5 B SAME N B RTIR A TD 1 4.265 fiF; Ik
B TD 1 6-ZH7E 0.496~0.903 mg/g, HFE & TD
1 6-ZEMAE 0.235~0.463 mg/g, FLHT TD 1 6-% 05
(PIME N B RVR A TD [ 1.964 5. 1 R HF13R
Tl 2 JU Y 1 2 B AE 5 R o A B K, TE B s
i, AR S ARMRGHMT —HESEERBKA
R HHpILR TD ol 178 0.238~73.867 mg/g,
FARIRA TD ol 7E 0.981~32.742 mg/g; JLHT
TD IR IRF/E 0.002~0.020 mg/g, HHIEE
TD IR AR AE 0.002~0.041 mg/g, L.
R IR 5 R A TD LR EMEER (P>
0.05).
2.6 FEm55#7 (principal component analysis,
PCA)

PCA 22— MBI Z usiit ik, G
P B AL PR S R EAR AT 0 8, 2R B [ 4
J RO B 2 A R 00 RN 22 e P R ZR D7) ARt

3R TD (GS1~GS10) S5HFTURA TD (DS1~DS10) FEIERHT SR

Table 3 Contents of each index component in co-decoction TD (GS1—GS10) and single-decoction mixed TD (DS1—DS10)

P J 5 A (mgg )

s e F Ik EESE) Tl B H (E4E) 6-2 M NS
GS1 1.371 22.047 3.506 0.238 51.950 0.863 0.008

GS2 1.332 17.232 2.493 1.376 50.671 0.798 0.005

GS3 1.327 21.448 3.029 0.238 47.169 0.598 0.012

GS4 1.637 24.189 3.895 63.573 57.419 0.903 0.020

GS5 1.239 22.647 4.850 2.763 57.260 0.778 0.002

GS6 1.572 17.936 6.110 0.238 47.949 0.564 0.002

GS7 1.473 21.155 5.016 49.591 47.850 0.698 0.003

GS8 1.358 20.765 4.198 12.722 54.479 0.496 0.008

GS9 1.391 19.899 4.106 0.981 48.769 0.675 0.004

GS10 1.445 23.238 4.503 73.867 52.231 0.635 0.012

X+s 1415%+0.120 21.056%2.212 4.171%+1.038 20.5594+29.633 51.5754+3.809 0.7014+0.133  0.008 :-0.006
DS1  0.623 6.506 1.177 1.301 10.895 0.235 0.007

DS2 0.638 10.162 1.061 1.640 10.117 0.349 0.002

DS3 0.611 11.147 1171 1.678 9.883 0.463 0.003

DS4 0.801 12.680 2.145 27.699 14.099 0.398 0.015

DS5 0.672 11.370 2.113 2.763 11.437 0.427 0.005

DS6 0.694 10.415 2.527 1.750 11.623 0.387 0.004

DS7 0.744 11.540 1.403 23.614 14.334 0.369 0.041

DS8  0.731 11.740 1.770 8.869 12.177 0.249 0.003

DS9  0.673 10.699 1.303 0.981 11.892 0.342 0.004

DS10 0.796 13.060 1.983 32.742 14.469 0.347 0.017

X+s 0.698+0.068™ 10.932+1.806™ 1.665+0.509"" 10.304+12.617 12.093+1.687"" 0.357+0.071" 0.010+0.012

5 GS t#: "P<0.05 “P<0.01.

"P<0.05

P <0.01 vs GS.
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FRF SIMCA 14.1 ¥ At PCA XF3LHT TD S5
FRA TD JRAAER AT PR 4R AT B 7025, W
SILHT TD 5 RR S TD 78 461 8k 4y
FERFE Ko TR R I KN R ST =i AT i
i, PCA 3 EE 3 fiown, $H 2 ANEsr, 15
IR S R N 0.861, TiIGEIBE 02 A
0.58, MR F 4R, * 2 KifmEAEE
KR AR B PC1 5% 66.1%. PC2 1543 20.0%, —
HZAN 86.1%, FHAFEELM 2 AR T LAERE
86.1% 1) JF UL &, WAL i G A FE 5 B o ()
W, B 3 g AT RISERD TD 5 RES TD g

WA, WHMEER D S E LEFHENZESR.
i | JLE TD
3] o ® R4S TD
| | |
| [ |
1] )
5 | ® g
14 ‘ ....
=
‘ -6 *2 2 6 .

t[1]
R*{1]=0.661 R?{2]=0.200 Ellipse: Hotelling’s 7% (95%)

El3 ##FEITD 5SBRURA TD B PCA 557 [E
Fig. 3 PCA score chart of co-decoction TD and single-

decoction mixed TD

27 ZHFRE S (multidimensional scaling
analysis, MDSA)

ZUEAR TR — R Z R M T VA RLERR,
FEIE I 2 P IR L YE 1T O R Ak R 4E
FEATIEFT, MR AT RE A8 7 JE 4R it 70060 G 1
SLEEMR RS, ARFFL AL TD FURRHES TD
FEM AR R, DLAAH 7 MRS &N
A5, #H4T MDSA, Z5RIE 4. BRI ) R EL
75 0.01718<<0.1, #RE R RSQ (L FHHEH
BAE X 2% [ R B B B B EE D =0.999 26>0.6,
FHBRIY G B0,

4 n75, E48% 1 F, GS4. GS5. GS7.
GS8. GSI10 #i%N—2, GS6. DS1~DS9 #43H
—2%, GS1~GS3. GS9 UL K DS10 #53-~A—; 1E
4:fE 2 b, GS4. GS7. GS10 LAK DS1~DSI10 #
43 N—2%, GS1~GS3. GS5. GS6. GS8. GS9 #
Iy N—3; Hidh GS4. GS7. GS10 HH AR 3L
HITD Z [al PR BBz, #iH GS4. GS7. GS10 51
fin R I FLRT TD W2 R ECK; DS4. DS7.

b GSS G% Gs3
. GS2 %, GS6
0.5
o
& DS6DS9
o0 O Gy D§5§§3DDSS12
. ? ST pss
GS10 DS10° |pga
-15{ , ‘
-3 -2 -1 0 1 2
Eidea
El4 BREZER TD SHFUES TD IR N S ENS %
REREE

Fig. 4 Multidimensional scaling vector diagram of content
of index components in Wendan Decoction co-decoction and

single-decoction mixed TD

DS10 5H AR B RIRE A TD 2 18] FE Bz, it
] DS4. DS7. DS10 5 HABHL X I AR A TD Jii
BEFRK.

BRI, EARZILRT TD GS1~GS10 5 #l
1RA%57 DS1~DS10 v A& 9 2 28, 08
CHAEAREESR.

28 EXmEm/NZFAE-FIF 74 Corthogonal
partial least squares discriminant analysis, OPLS-
DA)

OPLS-DA & — Mg I B 0 43 M Gi vt J5 i,
PLRAHZ LR TD KR ENE S TD (2B & &
Ve R, S SIMCA 14.1 Giit/rtrdift:, #)
& OPLS-DA M0, R 28 BNl 5 fros. HIE
5 A%, HERT TD KHFRA TD 458 2 2K, HIX r
FLA B, BiRSLRET TD KFRETRA TD fEALARR
S HTHATAE— B2 . BRI LS SE RS H R
B FREMESE R E LT )1 25 QB 70N
0.985. 0.981 1 0.973, KT 0.5, RIIZHEFR
SEME R, TEE ) A =,

m JLHITD
u ® HHNEA TD
10 -
— | ]
= 5
£ ¢
- a E
T 5 LN 1
-10
-15 . . . . . } . . . - -
-15 -10 -5 0 5 10

1.000 02%[1]
R2{1]1=0.555 R%[1]=0.430 Ellipse: Hotelling’s 72 (95%)

5 IRBEZILRI TD 5ERFURE TD & OPLS-DA 547
Fig.5 OPLS-DA score diagram of Wendan Decoction co-
decoction and single-decoction mixed TD
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NIRRT A, FIH SIMCA 14.1
BAF R HAEAT 1 200 R E Bk e, 45 R Wi 6 Fis,
FeumBEALHESI R, Q2 ¥/ T A v ) 4618, H 02
DA 22 MRS T Y Bl A, REBEAE R
i, BAENE.

WA B 52 (variable importance in
projection, VIP) {1 DL ELW S BLAE 256 S TR AR 70
B BN 5] ERE i 2E IR 22 S B AE R, —fREL VIP
B>1 VR bREd L £ 20 2 e bn &, HE 7
AR, PEREH . SRR B RTMIAL BT 22 R AT

1.0 ool
06 ”ij: fff
S B BT -
o f =
%02 f -
- o R
0.6 L%
u
S : :
0 02 04 06 08 10
R A

6 OPLS-DA %! 200 X BRI WLER
Fig. 6 OPLS-DA model 200 replacement test results
'

\S)

VIP [1+1+0]

0
BEEH TR MEE  HEE R
var ID (primary)

&7 OPLS-DA #%&! VIP {&
Fig. 7 VIP value of OPLS-DA model

3 g
3.1 HRAKIE

A S USCER ) 2K T BTN T % R R
BEANZg)d, i 8 Bk 2y, RERZ 10 Mtk (BrE
FHD), GG FEH. B EX, BT B A FEREK
FERCRIETHIR TR NS, 10V, ZR%%
AMAFEF=H, BA 2 RARENE, 6 EE1NWY
BRGNS DL, 85 “ BSett 7 Aiie i 1)
SRR, D) 25 3 77 e 6% B0 B0 S i e A
MG
3.2 BFE;% TD Hy%I& B8R

W T2 30 44 77 75 B R 7, RIS 5
SCHEREIC A, DA T ZHAR A, Sl
TR &SR T2 Z R 55 ZE 5%
K XAFERIEWF A S AR REEL 38, 1675 R

6-% 8 RPN

IR & A B . REE I E LS TS
DIACRIETR, H2pmah, Eh—ErtiE, Lok
oy R BRI ), X RO AR AR A B
HER RSO A T A . DR, S 2 PR Sk, A
FAER LR TD Ik ds 17— FhRERE A I E H 4 Ty
R ORE m AR Ry I il 2% 7 k00, n] DAk
— BRI N AT L. sA, ER &R
FENRS TD BEFURT, gk rEgEss, AH AR
SR, NKERZ, HRAMMKES—3.
3.3 GIERM4REE

AR FEAERT AL T Ik FE 2100 254, 310
nm ZARFER K, 5. 100 20 pL REHREE, Z0E-
0. 1% FR 7K 5 VAN 2. 115 -0.2% T BR /K 5 VAN [A) A 3
FHHEATREN, J8IE 2R G i LR RS I H | 0
T 3B MR T BRI RS, Bk
O RESHAER B -0 1% BB /KT K 210
nm. R 25 C, #EFEE 10 pL 41E N ME B
PR, HAERAEARHESE SR, E T R E 77505
RFEFRG B B, WO PRItk 2 1
3.4 RABAIEFRRR ST HYIRSE

MR EFR LB AR EREYD
(quality markers, Q-Marker) X —HM®&, DL Q-
Marker [T K JEIU23, AR SB35 05 IR 7 Hh IR
bR, HEAE. BRE. 6-%Wy. KR, Mk
PR RRAT 7 P22 o o debn sy . Horp, IR 2
HE FEEEA A BETEEAE TR,
AR, B R B IR TR ARSI 6-22
My B JE AR MR R IR T RS SE
IR IR S TR, MARM, RERA
Z 5ae WA AP mHI e R o AR
A B I IE s e RS, B R BA bR AT
FECAE RO, 18 i F AP TR B RS T
(IR FHRT; 6-22 T /2 AR 22 v R HE BT 98 1) 1 A AUk
or08Ys R B B HEE RN g R R, 3R
T IR i A 1 s OO LOR AP R BT R AR R AR AR 1Y
F BRI RIREE 2 BECVEE Z REE sy, TR B AT
(12 Bl e TR A B R AR LAY . AN SRR
T AEAR R E R T T 7 g, B RIEFRIZ
HAER, SEMZESAEE . AE FIRE R 302
G, BEE SR W AR B R I
3.5 UWEITEZREFRS S EMNEERSH

ARHIF T BT SR FH IR A0 25 T 2 L 4 T R B
(113 A PCA FIG 15 B K 73 2R 45 8 OPLS-DA,
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LA S MDSA. PCA HHI HIE4EDIRE, ATl & 1)
PRGBS, R I TE (1) 2H 1)
X or#adh, R JE s o Tl i) 2 o gt Ak
FEAR2; 2 Yy IR IR I 2 2 (R TR G AR
RGeS AT T, AT RE M8 7 SR UGB o0 G 1)
FLSEEEMI DS F s OPLS-DA J&— FiB e A & 43 2K 48
], AR T AR B TR SR A 7 SR TR R 1) 22
B3, PR Ay LR s iR I AL R TD
HEENRA TD MZER. U EiFES4 RY R,
BRI TD HHANE S TD nfAX 38 2 2K,
HARPR & AR EE R

I RS EINE R AR bR o e B E R, AT
TD "k BB IR H & 25 HEREA TD
BEMEER (P>0.05), BRE. FIHMAR. HHEE
P& 6-Z W (1) Fr s T HR AR A TD(P<<0.01).
I A R IR A AR OGS, S g R ISLRT TD i E
BEENTEN S B RIGIZEER, flinss
MBI I PR AR B 7 R R 2 TR VR R AL,
T i AT A I TR IR T TS RS TR
3 ZEA /N BR AR B VKN (], PR/ RS 3 5 R 3
BAMALIR & &, HA RENIPUET RO 2fT
SO I PR R SR IVIBIETE, R IR B S AR 1
B A S O AR ISR /N R A U AR . HURHR A
Fs SRPHAEBOE 0 H BT A E FALEIET 7T, &
P R TR DA R H R O RS M SO T
B3 T R L AZ R TS HPA ShEE1E FH VR TT 04
i 5 KB 0 50708 I e A 22 7 AT /R 2% BRE S
9T, R 6-ZM RAPEM. HiE. ik, iR
O PRIE. VETTIMAR. PRIMBE. DLt Ml
W, AE SR AR PTG RE ), TBTAIGETT
FEPRRAE o

HAWFRY, F25 8 5Bt i SR Ben
WRZGY LT, il an x| 7 48 P8l i UHPLC-Q-TOF-
MS T M- LLAEBC AT 22 5 o S 2R, R
M H-LLAR R A R T RO s . BB s
SERIIR, 22T AR LA b [R5k ot 3 1 A FH
s XONNAEZECNE T X HIR%E . g e H e 1 xR
JE I FERE IR/ R AR 2 SORE IR R IR 9, R
I 2 IO AT P ) S AR e /N B B R,
I7 B FH 2 B

AW TR IHZ LT TD e br ik o & E A
s THRANES TD, XA TRk E
T3 O R R s, AE TR 25 R T B 2k

AZFENE, AW FOGERC T JUA A RIS
BTy, AR i AR AT REVE TRy, BANAE RSN %
PEREATHR T, 50 7T e B 5 2 AL A
Iy AR NSRS SEREAT SR R EE AT, BB
UE 57 B BN L RO 57 ) o

g5 b, ARSIRIEIT HPLC R4l 4 A1t
BFINENRIZILE] TD HHFHRS TD 3
GrREAT TR LA TT, v i A4 Ty iR H i Jo R A
PR & B2 T 2%

FBAFAR FIAAEH ) FRTALEAZFR
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