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Abstract: Objective To establish the application methods of quantitative analysis of multi-components by single-marker
(QAMS), chemometrics and weighted technique for order preference by similarity to ideal solution (TOPSIS) in multi-index
quantitative detection and quality difference evaluation of Humulus scandens from different producing areas. Methods
Reflux extraction was performed on 18 batches of H. scandens from seven provinces, The QAMS method for simultaneously

Yis HEA: 2024-03-25

HEWH: TrEE PAEMRRERGH RSMmiHD BiH (20203763)

TEEEN: BHER (1977, L, PU%K, LHEMEN, Wid, @Piiih, Wy rhamme5%4.
Tel: 13767008676 E-mail: nzavwm@163.com



« 4908 » PER 20244478 H55% H 148  Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 14

determining the 10 active constituents (rutin, vitexin, luteolin-7-O-glucoside, cosmosiin, luteolin, apigenin, oleanolic acid,
betulinic acid, B-sitosterol and stigmasterol) with luteolin-7-O-glucoside and betulinic acid as internal standards was
developed and evaluated by comparison of the quantitative results with external standard method. The extract, total ash and
acid-insoluble ash were detected according to the method of Chinese Pharmacopoeia 2020 Edition Volume IV. The results of
survey were analyzed by chemical pattern recognition and weighted TOPSIS method, and the quality difference evaluation
A multi-component QAMS quantitative method was established, and the
methodological verification results were good. The mean value of the relative correction factor with luteoloside and betulinic
acid as internal references could be used for quantitative analysis, and the durability was good. There was no significant
difference in the content results obtained by the two methods. The test results of extract, total ash and acid-insoluble ash were

model of H. scandens was established. Results

stable. Eighteen batches of samples were clustered into three groups, and adjacent producing areas were clustered into one
group. Luteolin-7-O-glucoside, stigmasterol, cosmosiin and oleanolic acid might be the main potential markers to influence
the quality of H. scandens. The analysis results of the weighted TOPSIS method revealed that the closeness (J») for evaluating
the quality of 18 batches of H. scandens ranged from 0.244 8 to 0.688 4, with S15 achieving the highest value of 0.688 4.
Conclusion The established QAMS, chemometrics and weighted TOPSIS methods can be used for multi-index quantitative
detection and quality difference evaluation of H. scandens from different producing areas.

Key words: Humulus scandens (Lour.) Merr.; QAMS; stechiometry; weighted TOPSIS; extract; total ash; acid-insoluble ash;
luteolin-7-O-glucoside; stigmasterol; cosmosiin; oleanolic acid; quality evaluation
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FUlw . PUE RS . MBS, FESA R
M. w2, KRR, FEERIE. EMRENEL
WY, PRI R & B, Ik B3R
FH T Il p gz i, R FAoes . FAamk KL MBI
MAIEHR AT BPRFESEIERRYT,
FAERE A 2, HAEA, BRAREREY
IO ER-2, BB T2 BOR T 256 btk (2022
RO B, AZARENO AR R FEH AR DR B
BRI ER AT THE, PATE R B
2% g oL SRS TR] B D7 ISR R R A B
P R SR, R E B AR RPN
IR IS5, i DR DR 557 ot o B A E A R
JYR—EUE . H AT TR T FUAOE 2 2
Wiz o4 e e, 25 B AE I ALAR AT 7L L 1~3
T o3 € B AT 81, k= X AT Z HE AR
Jo R A FH R A BT B AN R AT A SR 5T

AT RL. TLI5. T 0. D)1, e
YLV 1AL 7 B AR P b 18 HLEE R 254, DIAKR =
H AREIREE VA S, KA —lllZ ¥ (quantitative
analysis of multi-components by single-marker ,
QAMS) I [FJ IRl 5E 7 B rh S RSRAL S T 4k
R RREFR . KRBT ARRFERATHR,
RS HR IR SRR, SRR &Y B-
A AN S L 10 Ao S, R E 2 )
2020 AU F 7R Hoz ). Ry IR AN

KAy BEATRII, SR ZARR T B S T A
i) DL QAMS B 845 3 SR ) IR 53 FIRR AN
PEIR A AR A &, R SR A2 T 5 2 4R
InAGE T #AE#HERE (technique for order preference
by similarity to ideal solution, TOPSIS) yZ:[51% 7 A
)7 b B B 22 PR IS, B O B E bR
Tt BRI T DA RS 1 53 24 80P o R Ak A
A H B IE R

1 &
1.1 R4

of B8 IR & (S 111687-202306, i =
H099.5%). AR (5 111901-202205, Ji

JRE 5 ¥ 98.1%). ] (k5 100080-202012,

iR B 916% ) . KR HE K (it 5
111520-202107, Jii & 7341 96.3%). 7R (it
5 110709-202109, Jii &> %L 95.8%) 1 B-73 i
BE (b5 110851-201909, Jii & />3 92.7%) VA
T Eg M ekt R E (s
CFS202202, Jim4r# 98.0%). HMERIE (L5
CFS202202, Jii&4r% 98.0%) MIE §EE (5
CFS202201, Jfi %% 98.0%) 5 T I KAL)
BHEARAR s S 8eAE el 25 0 e i iR
(3 [E Roe Scientific INC), HAtiki N AR 4¢;

SIEI6 FH 7 VT PR O S B AR R 2 R BEE
Bmm R ukIn s o R BHEY E S H. scandens
(Lour.) Merr. )45, Ho= i3 B LK 1.



PER 20244478 H55% H 148  Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 14 * 4909 »
1 BEEHERER
Table 1 Information of 18 batches of H. scandens samples
T 7 itz EER) FE fit's
S1 RN B 230801 S10 I Bk E 230805
S2 R AR E 230703 S11 - HEE 230803
S3 NP> 220901 S12 VO JIBE Ll B 230902
S4 NI = 220802 S13 TSI E 230701
S5 VLA 2 230802 S14 ZRR TR 230701
S6 b SR 230701 S15 RS R 230803
s7 WAETTEE 230703 S16 fINEIVAS 230806
S8 e AR AR 220902 S17 TLIFIRBHE 230902
S9 TP 1 220803 s18 LI 4 2 230803
1.2 U3 FHEE 25 mL, FROE &, fEKE =R 60

UltiMate 3000 Z!#1 Thermo Vanquish %! HPLC
A5 I8 T 55 [ 28 B R R BB A | RS E
Thermo Fisher Scientific A &]; %4 Venusil XBP
Cis. SGE protecol Cig A1 Agilent Extend Cig, ¥14%3)
N 250 mmX 4.6 mm, 5 pm; MS205DU 7 H1 KT
(¥ Mettler toledo A &]).

2 FESER
21 RANBRMIBRHE

H5 S B 3 i, MR O S5 L 70% PR VR 2]
HI A AT 0.152 mg/mL. 43R 0.126 mg/mL. A
BB 1.310 mg/mbL. K W% 0.274 mg/mL. A
JBREZ 0.064 mg/mL. f>E% 0.190 mg/mL. FFHER
fi£ 0.046 mg/mL. HHE[ERR 0.098 mg/mL. B-%r &
0.032 mg/mL A& K8 0.108 mg/mL HII % 7: *
SEEU AT 1L mL, B 20 mL &R, F 70%H
WY, e, W,

2.2 HilmimislE
I BN K 20 1.0 g, HEHRRR 2, #ER N 70%
3 A

min, A#, (e, B, HE, Ed, R
5.
23 BiEEH

Venusil XBP Cig 415 4 5 i K V)42 : 0~37 min
7E 340 nm LA T AEIRIER . KRB R KB
Wizt RBERMTRRLZI], 37~65 min 7£
210 nm ARSI SRR . FIMENRER . B-7% £ A
T EELSL, FREIA 0.2%ME R K IR -2, B
Beli: 0~12 min, 13.0%Z fE; 12~37 min,
13.0%~45.0% Z.JI§; 37~46 min, 45.0%~62.0%
2 J%: 46~56 min, 62.0%~65.0%Z./%; 56~65
min, 65.0%~13.0%Z.Ji5; Z4THfE: 65 min; A
IR 30 C, RFME 1.0 mL/min, #EFEE 10 pL.
Xof HEL i TR R IR T VA R ) HPLC (it I SR
TR, OREBEE. R, RBEEER.
ks AR, aMER. - B, S8
i €8 1% 06 5 AH AT 0 BN, R 2 ) R
i T B B TR AH () ) e 0 . ELAR LI 1.

| B
3
4
'3l 5 8
l] P2 [ A 9_|: 10
i v ."':\I-._l:w__ ] o _,I-.z“.., _':_ L _.\_,IL,«.;]H‘\.['\_.'.I‘\._.'_ A
0 10 20 30 40 50 60
t/min

17T 200303 3-KBHEF,; 4-KIMH; S-RBHEZR; 6-/7K%R; 7-FHEMR; 8-AMERR; 9-B-7HEE; 10-5 §H%.
1-rutin; 2-vitexin; 3-luteolin-7-O-glycoside; 4-cosmosiin; 5-luteolin; 6-apigenin; 7-oleanolic acid; 8-betulinic acid; 9-p-sitosterol; 10-stigmasterol.
E1 RExES (A) HERmER (B) &ikE
Fig.1 Chromatogram of mixed reference substance (A) and samples (B)



* 4910 -

PER 20244478 H55% H 148  Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 14

2.4 FRERRZLET

AER R “2.17 T4, B AR KRR T,
F 70%H B 4% % 4. 10, 20. 40. 100 A1 200 1% i
R — 5 R B IRE ZE K 6 AR (1~6). Hshitft
RG5 IERE 10 pl, WHUSCERRI R T L MR K

BREF . KBHHHE . RBHER. rER. FH
RIER . AIHEIEIR . B-1 M. &m0 A 5 R
BT, PSR IE 2. Bk 2
AR, 10 AN AR R B KT 0.999, itk
KAERL

R2 BMXRER

Table 2 Linear relationship

% EVEpyE 2R3 /(g mLY) r
BT Y=2.316 8 X106 X—1 058.2 0.76~38.00 0.999 1
IR Y=2.029 0X 106 X+894.6 0.63~31.50 0.999 3
NSRS Y=1.854 4X106X—1 498.4 6.55~327.50 0.9995
R4 H Y=2.968 2X106X+1 938.3 1.37~68.50 0.999 7
REEZR Y=1.465 4X 106X —327.7 0.32~16.00 0.999 4
NS Y=2.770 8 X 106 X+403.2 0.95~47.50 0.999 7
FIHRTR Y=9.886 5 105X+1303.2 0.23~11.50 0.999 6
FIAE R R Y=1.269 9X106X—1331.1 0.49~24.50 0.999 1
B- S Y=8.541 4 X 10°X+676.2 0.16~8.00 0.999 3
T Y=1.561 0X10°X—163.9 0.54~27.00 0.999 4

25 BEERE

FEBEL “2.17 WU IR VAT, AR SR
HELETERE 6 (K, FRK 10 Wb, SRANEHEE B R AT
FOTLBRRIER . ORBREA. KA. RRE R,
FRER TR AMIRIR. B-A S BEAN S i
WA RSD {EH4378 1.19%. 1.22%. 0.86%-
1.13%. 1.54%. 1.08%. 1.62%. 1.43%. 1.74%#!
1.35%.
2.6 FREMIAIE

I — R (SL X, THl&ERE
2. 4. 8. 12, 16. 24 h, HILHFERGHFE 10 L,
ZERAU AT 24 h INERE, PT. AHRIER. KR
FH . KBS E.. RBREER, 7R FHRR.
FIMERETR . B-7 8 B RN 7 S Bt U T AR 1) RSD {E AKX
N 1.47%. 1.58%. 1.20%. 1.35%. 1.75%. 1.49%.
1.79%. 1.64%. 1.83%7%1 1.61%.
27 EEEMRIE

BFEHRER (SD) KM, $% “2.27 TJ7k
B SR S, AT 6 1y, HBhEERE R
GieERE 10 pL, SERFTT L HHIER . RBET .
KEHHH . KBER, TR, FHRR. O
MERRTR « B-7% £ B AN 57 658 W ~F- 25 ol 12 20 000 73
0.174. 0.138. 1.726. 0.359. 0.073. 0.212. 0.054.
0.097. 0.032 A1 0.114 mgl/g, 10 /M43 J5 &40 %

ff) RSD fH# X N 1.52%. 1.59%. 1.43%. 1.51%.
1.82%. 1.46%. 1.98%. 1.79%. 1.91%# 1.65%,
WIS H MR
2.8 fifEEKERIRLE

B EL TN E % B S mIRE s (S1D) 9 i,
#0549, HAHTRTFUERTRE, &% “2.77 T F &/
2358 J5 B4 B 80%. 100% A1 120% L 451 in A IR
AR IR (2T 0.089 mg/mL. 431 E 0.072
mg/mL. AJREEF 0.859 mg/mL. Kikr4gtr 0.177
mg/mL. AKEXH K 0.038 mg/mL. 3K 0.109
mg/mL. FFEURER 0.028 mg/mL. FHHEAEER 0.046
mg/mL. B-% 8% 0.017 mg/mL. & & 0.054
mg/mL), % “2.27 TJ5 kAR ke phiak i i
FEASELBI % 3 1. HEREDIE, S5 T, AR
RBEF. KA. KRER. 7R, T
RIE. MR B-7% &S BN S T 35 A [l i
5N 98.51%. 97.86%. 100.16%. 99.03%.
96.90%.100.05%.97.21%.99.22% . 96.83%.98.08%),
RSD 4354 1.71%. 1.66%. 0.98%. 1.26%. 1.38%.
1.21%. 1.48%. 0.96%. 0.82%. 1.47%.
29 HMRERTF (H) HE

EZNEERE RGEHERE “2.47 156 MRG0 I S v
WS 10 L, $ZHRA (D 15 7

F=psX Ailpi X As D)
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2 p AT A AR AR I SR A TR, T AR
i A s RN SEIRIAAFIN Y, DORRE AN
W), RMZ RBIETHE T MR K

T ORBERN fH; DEAMAERANASY, K2
SBIEAHRSHICRER. B4 RN SRR f .
BOLPEEIE e BN f A8, 45 R I 3.

®3 ZRREXTENfE

Table 3 fvalue calculated by multipoint correction method

TR 0T B VAT d
T AR RBUNHTH ARRHER ¥R FHEAR B S
1 0.7759 0.8844 0.629 3 1.2594 06852 12624 14718 08172
2 0.7890 0.9033 0.6357 1.2685 06789 12881 14839  0.8289
3 0.8007 0.9081 0.629 4 12611 06748 12782 14393 08143
4 0.7860 0.9085 0.629 3 1.2625 06783 13049 14918 08199
5 0.8180 0.9231 0.6159 1.2723 06566  1.2368 14644  0.799 4
6 0.7986 0.9126 0.6257 1.2649 06707 12875 14867 08148
PHIME 0.7947 0.9067 0.627 6 1.264 8 0.674 1 1.276 3 14730 08157
RSD/% 1.82 1.41 1.04 0.39 1.45 1.86 1.31 1.18

210 fITRAMER

F LA OGRS f BRI . kA
HPLC 4% (UltiMate 3000 Z4F1 Thermo Vanquish
A HPLC £ AIfhifH: (Venusil XBP Cisv SGE

protecol Cig A1 Agilent Extend Cig) HEFERGIN, 175
FROE f, BENEERE RS “2.017 BUNREG X
MR 10 L, SRR 4, SR f T IR R AF
(RSD ¥J/hF 2.0%)

x4 BERRUEREZHIH E

Table 4 Effects of chromatographic system changes on f values of each component

f

&S EN N —

FTOHER KRBT RBER TR FEURR p-A R T
UltiMate 3000 Venusil XBP Cus 0.7939 0.9058 0.6267 12632 06735 12751 1.4718 0.8143
SGE protecol C1s  0.7862 0.8931 0.6195 12598 06627 1.2568 1.4462 0.8055
Agilent Extend C1s 07741 0.8832 06143  1.2573 0.6554 12353 15075 0.7982
Thermo Vanquish Venusil XBP Cis 0.8172 0.9219 0.6345 12708 0.6841 13002 14901 0.8276
SGE protecol C1s  0.7934 0.9103 0.6301 12637 06713 12961 1.4652 0.8152
Agilent Extend C1s  0.7856 0.8952 0.6246  1.2521 0.6571 12757 14837 0.8094
FHME 0.7917 09016 0.6250 1.2612 06674 12732 14774 08117

RSD/% 1.82 153 1.16 0.50 1.65 1.91 144 123

211 HEMRERE (tr) EITE BN F 2.0%).

JrAlcsk “2.107 TS Al SO E AR 26 A
T 10 PR il I i R BN IR, SR tr EVE X8
WIEREATERL . ORBREFANSWIE T 4
MR KRBT RBFERNF R 5ARREH
Mt 1B, LEMEARIR YN ST ETHERIR . B-1%
A S IS A IRIR ) R (8, BZAE HPLC
BCREERE X R BRI, Z5R MK 5, 2R RRT
EVETTHI T 10 Ao il 2 2 (RSD

212 FEGEN

A FEHLS (S1~S18) % “2.2” HWijjikab#E
IR S AR CREERI % 3 40D, B Bhidb b R Gl
FE10 pL, A “2.47 TibrdEhse, s oML
HEERP T MR RBREH. R
KBEFRE, FRE. FHERR. AER. B-o
BE, SRS E, HAA QAMS L, fHE) “2.9”7
T A K f I3AME, DAK R B RS R,
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Table 5 Calculation results of tr value
a8 it " - —
FOTOARRIER S ORBINST ORBER OFER FEURR AR Sl
UltiMate 3000 Venusil XBP Cis 0.6329 0.8630 1.2219 13123 15205 0.9252 1.0705 1.1904
SGE protecol Cis 0.6384 0.8697 12374 13265 15294 0.9364 1.0736 1.1982
Agilent Extend Cis 0.6473 0.8776 12497 13397 15462 09473 1.0829 1.2137
Thermo Vanquish ~ Venusil XBP Cis 0.620 7 0.8504 12112 1.3021 15119 0.9109 1.0532 11720
SGE protecol Cis 0.6232 0.8516 1.2137 13118 15173 0.9177 10687 1.1875
Agilent Extend C1s 0.6371 0.8719 12435 13325 15382 09461 1.0793 1.1925
FEE 0.6333 0.8640  1.2296 1.3208 15273 09306 1.0714 11924
RSD/% 157 1.29 1.32 1.09 0.86 1.62 0.97 1.14

THE T AR KRB RBHERENTH
RIS, DAMERR ISR, HEFFERR.
B-7% S B A1 &7 (S B (1) 25 & o PS8 SPSS26.0 4t 4K
PRSI REAR T K56 75 R — 2l 0 2 PO ik S
B AT 007, DL P AE K/INESE 2 MO VA TR 45
WZERIEE, WAk 6. 4iE/R P EH4>005, &
2 MOV TC R 2

213 RHY. BRSFEEFIAMERI N

ZH (P EZ ) 2020 SRR VY EE I 2201 %
HYIME X 2302 Ko IE LT IR MY B KoY
AN 3 2 09 25 RN 7.

2.14 FEm45 94 (principal components analysis,
PCA) MIEXmE/N_FFFIF 54 (orthogonal
partial least squares-discriminant analysis ,

OPLS-DA)

P18 it Hi 10 M QAMS & & VR A
IR 3 MR AN VE PRI 3 KD 45 5ROy A &, 15 B
SIMCA 14.1 #fhxt 18X 13 4EFEXHRE1T PCA 4
Fr, S55R 18 A ke A KB A 3 4, AN T A
AT (A8 S II7E 95% EAE XTI )
(E 2). #1517 OPLS-DA 1%, 45 RIEA %
BIRT 0500, KB FIBAESE P EE . Tl A
N (B 3. 4). KRIEAZFELZMERY (variable
importance in projection, VIP), LA VIP>1 JrERY
AT 18 e m i HIZE R T, SRR
T L R E AR ER I VIP AR IR
42182 0. 1.258 0. 1.161 0 111.000 7, #E/RiX 4
ANH 5y TR A ] 72 b A ) o i 2 S R T
2.15 14X TOPSIS ##RY3— 1L b3

18 kB T AR ARBR R KB

. ORBELZR. KRR FHEEREKR. BMIRE.
B-7r EilE. THEEE. B B ARAE IR
SRS RN EA—E, X IR AAHE T AR AL
AbERR2, 10 FRAFI o AR PR TR Y
Fr, BRIEA (20 BEATIE AL S AR AT
Koy )@ TN FR bR, RIEA I (3) #ATIHK
b, Ab3gE R IR 8.

Zne" = [Xoec— min(xc)]/[max(xe) —min(xc)] (2)

Zoe =[max(xc) — Xoc]/[Max(xc) —min(xc)] 3
2.16 1N#Y TOPSIS MAURFELEFEMZL. FEN
EtE

LL OPLS-DA HiF T | 43 Z. ARBEL.
KW RBEER, R, FEER. A
MENRTR . B-7F i M. SEE. R, BIKHH
FRANIE MK 4 () VIP 4 (0.726 6. 0.796 7. 2.182
0. 1.161 0. 0.5700. 0.8515. 1.000 7. 0.786 7.
0.492 4. 1.258 0. 0.742 6. 0.797 3. 0.2132) A
BCE, W AR A0 B 300 5 % B B AH 3R, 4500
BORSEHRE (R 9. PR 9 R&EHI 15 R E N %
YEM FR bR IR AR M & (ZeH), &/ ME NS 4
PRI R ZE MR (Ze)s
2.17 1N TOPSIS REM L HIF

FEINAEL TOPSIS VORI, 38 LUAH S U i
FE Qo) NfeRR, FH 0<<po<<1, JpfHFK, #IFM
FE i SR 2324, F A R IR E (D*)\
ZRERKIKEESE (Dp )y bilEAR @) ~ 6 &
STHE 18 #EAE R Y Dty Dy A JpfH, FFEARE I
BRI INFE SRR THY (R 100, 455125
VL= R 244 1Y) I (i i T HoAt 4, B2 80NV
TR IR L2 R D R
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*x6 ATR~HEE 10 THTREMNEER (n=3)
Table 6 Determination results of 10 components in H. scandens from different habitats (n = 3)

JRE % (mg g7Y)

sk PTOARE ORBREH O OREMHE O AKBEEZR R FEEAR AMER  B-OERY GKm
S1  Ahkx 0.174 0.138 1.726 0.359 0.073 0.212 0.054 0.097 0.032 0.114
QAMS 0.169 0.135 — 0.349 0.071 0.206 0.055 — 0.031 0.117
S2  Ahr 0.158 0.160 1.580 0.402 0.078 0.229 0.068 0.103 0.038 0.138
QAMS 0.154 0.156 — 0.393 0.076 0.223 0.070 — 0.039 0.135
S3  4hr 0.176 0.116 1.586 0.547 0.074 0.217 0.079 0.107 0.035 0.151
QAMS 0.173 0.113 — 0.533 0.072 0.211 0.077 — 0.034 0.147
S4  Hhkx 0.165 0.154 1.755 0.484 0.079 0.252 0.064 0.129 0.036 0.136
QAMS 0.161 0.150 — 0.471 0.081 0.245 0.063 — 0.035 0.133
S5 Ahkx 0.169 0.159 1.695 0.457 0.085 0.235 0.069 0.115 0.036 0.147
QAMS 0.165 0.162 — 0.446 0.083 0.229 0.068 — 0.037 0.144
S6  SMx 0.176 0.132 1.578 0.481 0.088 0.242 0.067 0.122 0.034 0.143
QAMS 0.173 0.129 — 0.492 0.086 0.236 0.066 — 0.033 0.147
S7  SME 0.149 0.142 1.746 0.523 0.074 0.256 0.058 0.132 0.032 0.130
QAMS 0.153 0.138 — 0.511 0.076 0.263 0.057 — 0.031 0.127
S8  Ahhx 0.134 0.125 1.481 0.366 0.089 0.158 0.054 0.082 0.028 0.098
QAMS 0.137 0.122 — 0.356 0.087 0.154 0.053 — 0.027 0.096
S9  SMx 0.147 0.119 1.410 0.579 0.103 0.193 0.044 0.075 0.042 0.086
QAMS 0.143 0.116 — 0.566 0.101 0.188 0.045 — 0.041 0.084
S10 4hx 0.151 0.122 1.475 0.469 0.096 0.215 0.049 0.078 0.029 0.081
QAMS 0.147 0.119 — 0.482 0.098 0.210 0.048 — 0.030 0.082
S11 Ahdx 0.142 0.109 1.365 0.589 0.109 0.191 0.035 0.062 0.029 0.088
QAMS 0.139 0.112 — 0.577 0.106 0.193 0.034 — 0.028 0.090
S12  Abx 0.136 0.120 1.337 0.520 0.106 0.185 0.033 0.068 0.026 0.071
QAMS 0.133 0.117 — 0.506 0.103 0.180 0.032 — 0.027 0.069
S13  ShMx 0.218 0.219 2.069 0.351 0.060 0.269 0.052 0.168 0.027 0.131
QAMS 0.213 0.214 — 0.341 0.061 0.264 0.051 — 0.026 0.128
S14  Ahbx 0.229 0.204 2.162 0.284 0.065 0.337 0.062 0.174 0.025 0.096
QAMS 0.223 0.199 — 0.292 0.064 0.329 0.061 — 0.024 0.098
S15 #M7 0215 0.212 2.204 0.432 0.058 0.272 0.044 0.161 0.022 0.139
QAMS 0.209 0.207 — 0.421 0.059 0.278 0.043 — 0.023 0.137
S16 #Mw 0214 0.227 2.247 0.324 0.056 0.327 0.052 0.181 0.022 0.116
QAMS 0.219 0.222 — 0.316 0.055 0.318 0.053 — 0.021 0.113
S17 Az 0.233 0.196 2.115 0.277 0.089 0.291 0.042 0.155 0.021 0.097
QAMS 0.228 0.191 — 0.284 0.087 0.296 0.041 — 0.020 0.095
S18  Shx 0.218 0.179 1.879 0.380 0.091 0.295 0.048 0.139 0.020 0.121
QAMS 0.213 0.183 — 0.371 0.089 0.287 0.047 — 0.019 0.124
P 0.798 0.838 — 0.839 0.850 0.824 0.894 — 0.837 0.910
x7 FERREY. RROMBNBMERSEVER (n=2)
Table 7 Detection results of extract, total ash and acid-insoluble ash in H. scandens (n = 2)
fabw S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18

&Y% 223 217 204 209 19.7 221 216 182 17.2 20.1 16.3 155 252 27.1 249 23.2 257 245
BIR 1% 113 125 111 124 119 126 134 16.2 169 152 173 157 112 10.7 118 116 8.1 10.2
FRAN V2K 53 1% 13 15 09 12 21 07 09 11 13 19 09 12 15 07 10 24 35 09
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Table 8 Results of normalization processing

oy Zne

it T MR KRB RPN T AR R R ORI AIRIR - T O R W RO IR S
S1 0.37890.2091 0.4275 0.2218 03137 0.2971 05111 0.2941 0.5455 0.61540.58620.6522 0.7857
S2 0.22110.4000 0.2670 0.3720 04118 0.3943 0.8444 0.3445 0.9091 0.84620.53450.5217 0.714 3
S3 0.42110.0091 0.2736 0.849 8 0.3333 0.3257 1.0000 0.3782 0.6818 1.00000.42240.6739 0.928 6
S4 0.29470.3455 04593 0.6382 05098 0.5200 0.6889 0.5630 0.7273 0.82050.46550.5326  0.8214
S5 0.33680.4545 0.3934 05529 05490 0.4286 0.8000 0.4454 0.8182 0.96150.36210.5870  0.5000
S6 0.42110.1545 0.264 8 0.7099 0.6078 0.4686 0.7556 0.5042 0.6364 1.00000.56900.5109 1.000 0
S7 0.21050.2364 0.4495 0.7747 04118 0.6229 05556 0.5882 0.5455 0.74360.52590.4239 0.9286
S8 0.04210.0909 0.1582 0.2457 0.6275 0.0000 0.4667 0.1681 0.3636 0.34620.23280.1196 0.8571
S9 0.10530.0364 0.080 2 0.962 5 0.9020 0.1943 0.2889 0.1092 1.0000 0.19230.146 60.043 5 0.7857
S10 0.14740.0636 0.1516 0.6758 0.8431 0.3200 0.3556 0.1345 0.5000 0.166 70.396 60.228 3 0.5714
S11 0.06320.0000 0.0308 1.0000 1.0000 0.2229 0.0444 0.0000 0.4091 0.26920.06900.0000 0.9286
S12 0.00000.0455 0.0000 0.7577 09412 0.1486 0.0000 0.0504 0.3636 0.00000.00000.1739 0.8214
S13 0.84210.9273 0.804 4 0.194 5 0.1176 0.6286 0.4222 0.8908 0.3182 0.75640.83620.663 0 0.714 3
S14 0.94740.7909 09066 0.0273 0.1765 1.0000 0.6444 0.9412 0.2273 0.37181.00000.7174  1.0000
S15 0.80000.8636 0.9527 04676 0.0784 0.7086 0.2444 0.8319 0.1818 0.87180.81030.5978  0.8929
S16 0.90531.0000 1.0000 0.109 2 0.0000 0.9371 0.4667 1.0000 0.0909 0.56410.66380.6196 0.3929
S17 1.00000.7182 0.8549 0.0000 0.6275 0.8114 0.2000 0.7815 0.0455 0.33330.87931.0000 0.0000
S18 0.84210.6455 05956 0.2969 0.6667 0.7600 0.3333 0.6471 0.0000 0.70510.77590.7717 09286
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Table 9 Results of weighted decision matrix

Z: nBE

gﬁl:l

T AR AR S KA AR S R Rk R IR B4 SRR O SRR ) KOy RRANR YRR Oy

S1 0.27530.1666 09328 0.2575 0.1788 0.2530 0.5115 0.2314 0.2686 0.77420.43530.5200 0.1675
S2 0.16070.3187 05826 04319 02347 0.3357 0.8450 0.2710 0.4476 1.06450.39690.4160 0.1523
S3  0.306 00.0072 0.5970 0.986 6 0.1900 0.2773 1.0007 0.2975 0.3357 1.25800.31370.5373 0.1980
S4 0.21410.2753 1.002 2 0.7410 0.2906 0.4428 0.6894 0.4429 0.3581 1.03220.34570.4246 0.1751
S5 0.24470.3621 0.8584 0.6419 0.3129 0.3650 0.8006 0.3504 0.4029 1.20960.26890.4680  0.106 6
S6 0.30600.1231 05778 0.8242 03464 0.3990 0.7561 0.3967 0.3134 1.25800.42250.4073 0.2132
S7 0.15290.188 3 0.9808 0.899 4 0.2347 05304 05560 0.4627 0.2686 0.93540.39050.3380 0.1980
S8 0.03060.0724 0.3452 0.2853 03577 0.0000 0.4670 0.1322 0.1790 0.43550.17290.0954 0.1827
S9 0.07650.0290 0.1750 11175 05141 0.1654 0.2891 0.0859 0.4924 0.24190.10890.0347  0.1675
S10 0.10710.0507 0.3308 0.7846  0.4806 0.2725 0.3558 0.1058 0.2462 0.20970.29450.1820  0.1218
S11 0.04590.0000 0.0672 11610 05700 0.1898 0.0444 0.0000 0.2014 0.33870.05120.0000 0.1980
S12 0.00000.0362 0.0000 0.8797 05365 0.1265 0.0000 0.0396 0.1790 0.00000.00000.1387 0.1751
S13 0.61190.7388 1.7552 0.2258 0.0670 0.5353 0.4225 0.7008 0.1567 0.95160.62100.5286  0.152 3
S14 0.68840.6301 19782 0.0317 0.1006 0.8515 0.6449 0.7404 0.1119 0.46770.74260.5720 0.2132
S15 0.58130.6880 2.0788 0.5429  0.0447 0.6034 0.2446 0.6545 0.0895 1.09670.60170.4766  0.1904
S16 0.65780.7967 2.1820 0.1268 0.0000 0.7979 0.4670 0.7867 0.0448 0.70960.49290.4940 0.083 8
S17 0.726 60.5722 1.8654 0.0000 0.3577 0.6909 0.2001 0.6148 0.0224 0.41930.65300.7973  0.000 0
S18 0.61190.5143 1.2996 03447 0.3800 0.6471 0.3335 0.5091 0.0000 0.88700.57620.6153  0.1980
Fx 10 ZEAMRETNER
Table 10 Quality evaluation results of H. Scandens medicinal materials
G Dy* Dy" Jb Ll i D" Dy~ Jb Filkid
S1 2.1199 16157 0.4325 13 S10 2.7348 1.192 2 0.3036 16
S2 2.1483 1.8155 0.458 0 12 S11 3.096 0 1.3837 0.308 9 15
S3 2.0815 2.1790 0.5114 10 S12 32711 1.078 2 0.2479 17
S4 17117 2.0374 0.5434 7 S13 14371 25751 0.641 8 3
S5 1.8249 2.064 7 0.5308 8 S14 1.586 0 2.764 0 0.6354 4
S6 2.0176 2.0496 0.5039 11 S15 1.2899 2.849 2 0.688 4 1
S7 1.7939 1.985 6 0.5254 9 S16 15359 2.8841 0.6525 2
S8 2.868 1 0.929 7 0.244 8 18 S17 1.7938 2.568 4 0.588 8 5
S9 2.9208 14180 0.326 8 14 S18 1.606 0 22174 0.5800 6
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