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by QAMS combined with chemical pattern recognition and weighted TOPSIS and grey correlation degree fusion model, in order to
improve and perfect the quality control level of P. multifida. Method A total of 18 batches of P. multifida from different habitats were
extracted with 70% methanol, the contents of pterosin B, pterosin Z, pterosin C 3-O-B-D-glucoside, vicenin-2, lonicerin, luteolin-7-O-
glucoside, rhoifolin, luteolin, apigenin, daucosterol and B-sitosterol in P. multifida were simultaneously determined by QAMS with
luteolin as the internal reference substance, and the alcohol-soluble extract, total ash and acid-insoluble ash were determined according
to the detection method of Chinese Pharmacopoeia (2020 edition). The detection results were analyzed by chemical pattern recognition
using SIMCA 14.1 software. On this basis, the quality difference of 18 batches of P. multifida was evaluated by the fusion model of
weighted TOPSIS and grey correlation degree. Results  The results of external standard method were close to those of QAMS method.
The contents of pterosin B, pterosin Z, pterosin C 3-O-B-D-glucoside, vicenin-2, lonicerin, luteolin-7-O-glucoside, rhoifolin, luteolin,
apigenin, daucosterol and B-sitosterol in 70% methanol extract of 18 batches of P. multifida from different habitats were significantly
different, and the mass fractions were 0.214—0.342, 0.255—0.458, 0.119—0.332, 0.556—1.096, 0.048—0.146, 0.701—1.197,
1.460—2.553, 0.940—1.609, 0.085—0.217, 0.034—0.079 and 0.084—0.163 mg/g, respectively. The 18 batches of samples were
divided into three categories by chemical pattern recognition, luteolin-7-O-glucoside, rhoifolin, pterosin C 3-O-B-D-glucoside,
lonicerin, luteolin and apigenin were the main differential components affecting the quality of P. multifida. The comprehensive relative
closeness of 18 batches of samples was 0.310 1—0.657 7, which proved that there were regional differences in P. multifida from
different producing areas. Conclusion The quality difference of P. multifida in different producing areas was evaluated by multi-
index quantification, chemical pattern recognition combined with weighted TOPSIS and grey relation analysis (GRA) fusion model,
which provided a basis for the improvement of quality control level and resource development.
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Table 1 Sample information

' SR KA (] ' Kt SRR [H]
S1 LT 2 2023-08 S10 B ph 1 2023-10
S2 TLPEETE R 2023-08 S11 WA 2 2023-10
S3 TLPERE R T 2023-10 S12 AL E & 2023-09
S4 TR U 2 2023-09 S13 Wi 2 2023-08
S5 TR BT 2 2023-08 S14 ERANT &= 2023-09
S6 S AL B 2023-08 S15 WL R 2023-10
S7 MR 2023-09 S16 TR T 2023-09
S8 e s 1Ly B 2023-10 S17 Fizyeatip ) 3 2023-08
S9 B v H AR 2023-09 S18 iy c st 2023-10

2 FHEEHR
21 REERH#HAGHE

BUOR PRI MR B K2 0.6 g, AEHFRE, B
TEHEH S AEEIAN 70% AW 25 mL, FREAE,
B K, el 45 min, A, KRR,
Jeit, HIf5.
22 FRMAAEHE

R FRECE T R IE B, F 70% H BE RIS R
IS 0.192 mg/mL B2 B, 0.154 mg/mL Bk &
Z. 0310 mg/mL Fi&E C 3-O-p-D-Him ¥t . 0.046
mg/mL #7  2HIFF . 0.398 mg/mL Z&EF. 0.730
mg/mL AR EZ-7-O-F EFETH . 0.454 mg/mL 5
WA 0.176 mg/mL AEBEEZE . 0.080 mg/mL fr3¢
2. 0.034 mg/mL #3E FFFFT 0.062 mg/mL B-43 {5 %
PR BRI, FH 70% HH B IA R
SEEMIRE 20 £, RES), WIREBRE By R Z. B
2 C 3-O-p-D-FE WL . Bt 224 . BAFH.
KBER-T-O-HEFEH. BEMNET. KBRER. T
SEER A N B2 S B VR A0 BR R AVR, T
IR ICN 9.60. 7.70+ 15.50. 2.30+ 19.90. 36.50-
22.70. 8.80. 4.00. 1.70. 3.10 pg/mL.
23 BIEEH

Venusil ASB Cis taiAE, i 30 C; ki

258 nm (REERER By BRE Z Ml Z C 3-0-B-D-Hi %)
BEED, K 350 nm KU PE 22430 . 24
. ARBRERT-OM @ . BEMTH . RBEERM
FEE), R K 210 nm GREIUHTEE N A -2 &
F)s BTN 0.2%BEER- 2.0 (B), HHREVEMFER
0~13min, 12.0%B; 13~25min, 12.0%~20.0% B;
25~44min, 20.0%~49.0% B; 44~55min, 49.0%~
86.0% B; 55~60min, 86.0%~12.0%B; AfAiiE 1.0
mL/min, HFEE 10 pLo RS IERFTR A
XTHEIERLE DL 25 bR, S S Fabn s el
WETALE, SAHAR ik B RERT A (R EZ L) Bt
SEHE, BRRHREIRE R T 5500 (B D,
24 FEFERE

241 RMEXRREZLR REERIL 227 MRS
£ 0.1, 0.2, 0.5, 1.0, 2.0, 5.0mL, 4#I&T 20
mL S, N 70%FEERRE R, . alit
B, DL 1L AN B o A B 5 R B 0 TR AR EA T 28
PEREDHUS, EHZE R LK 2,

242 FEEE. Rt kEIERE AR
(SD) &&E, % “2.17 DU RRG| &AM a1 4
TR 6 IR, RAREI, SRR B, R Z.
BRE C3-O-B-D-HZ HELF . it 22 3pHr . 2 AT,
KBERK-T-O-HmHE . BEMET. KBEX. F
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1-pterosin B; 2-pterosin Z; 3-pterosin C 3-O-B-D-glucoside; 4-vicenin-
2; 5-lonicerin; 6-luteolin-7-O-glucoside; 7-rhoifolin; 8-luteolin; 9-

apigenin; 10-daucosterol; 11-B-sitosterol.
1 WR&E A) FMftaE B) BRESMRERIEE
Fig.1 HPLC chromatograms of reference substance (A)

and test substance (B)

K T MEFL BB BRI A RSD ARKIKH
1.28%- 1.42%- 1.23%. 1.64%- 1.15%.0.97%- 1.06%-
1.37%- 1.51%- 1.67%K1 1.59%, X 3K5 % T fe
R ESR . BURER (SD) &R, HIE ki
W, T 0. 6. 12 18, 24, 36h FEFERIN, R4
WEAR, S53RBKE By BRER Z. k& C 3-0-B-D-Hi
EIRELE . BroULAb AT . BAT . KB K-7-0-%]
BN BN RBER. PR HE M.
B-7+ B B AL RSD KK 1.52%. 1.67%

1.56%- 1.81%- 1.47%- 1.38%- 1.41%- 1.64%- 1.73%-
1.85%#11 1.76%, FHATE 36 h Py KU E AL AR
FaE. WARER (SO 6141, aili% “2.17 Wik
H R IR, AR, SRARUETAR, THERE B,
W Z BE C3-O-B-D-HEFET . vt 2243
PAF . KBHER-7-O . BENT. AR
R OER. Y ME. BN E, 4RE
RSD #KIX N 1.63%- 1.86%- 1.71%-. 1.87%- 1.65%-
1.49%. 1.53%-. 1.69%- 1.73%- 1.97%F1 1.81%, %
HA 7 5 A I R .

F2 BHSEEAFE. ZMCEREXRY

Table 2 Regression equations, linear ranges and correlation coefficients of various constituents

5% By L VIR /(ug-mL™") R?
&3] Y=1.005 6 X 106 X—838.9 0.96~48.00 0.999 6
BhE Z Y=7.8219X105X+1169.5 0.77~38.50 0.999 3
BRE& C 3-0-B-D-Hi #HETT Y=1.107 0X 10X—967.3 1.55~717.50 0.999 7
o=t an N s Y=7.117 1 X105 X+424.9 0.23~11.50 0.999 4
At Y=1.2872X105X—2149.8 1.99~99.50 0.999 6
KBRE R -T-O- 6 & PEEF Y=1212 8 X106 X+697.7 3.65~182.50 0.999 3
EEgE LREs Y=1.449 0X 105X+1 835.8 2.27~113.50 0.999 4
REBEZR Y=9.051 0X 105 X—646.8 0.88~44.00 0.999 6
NES Y=9.388 1X 105 X+2670.4 0.40~20.00 0.999 4
[ENES Y=5.984 6 X 105 X+475.1 0.17~8.50 0.999 5
B-4 H§ i Y=8.542 9X 105 X—433.6 0.31~15.50 0.999 3

2.4.3  JFERISCR LS

R By BREK Z. &R

mg/mL PG 22450 . 0.281 mg/mL Z&E. 0.517

C3-O-B-D-H & b« Hrt =400 . A&H . KB
TR-T-O-HE L B RBER, 78R,
A N B MBS ECOAAIRER (SD 91,
04103 g, FEHERRE, 204 2 TR 5 R
EEN 80%. 100%- 120%K 55 N N JR A% I i
W (4 0.103 mg/mL JR &K B. 0.072 mg/mL Fi &
Z. 0.201 mg/mL Bk#& C 3-O-p-D-H &k . 0.023

mg/mL KB HZK-7-O-H & FET + 0.362 mg/mL BF &
M. 0.086 mg/mL ABHE . 0.043 mg/mL T3¢
#. 0.018 mg/mL #% 1 0.034 mg/mL B-7+ £
BED, Fid% “2.17 T O pE i, 3R IR
LK BT VETHIAR, VR 11 Py 1P 350 Rt [l i 2
BITE 96.89%~100.10%, RSD ¥1<2.0%, FHiZ%Jj
R (AR =1
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WY “2.27 TR IRA X IR VS, 70 5% %2 Venusil
ASB Cis #+ CenturySIL Cys 1 YMC Pro C s H:7E
H-Class #Uf1 LC-10AT % HPLC {U& 47 %1% f
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Table 3 Relative correction factors with luteolin as internal reference

f
AR - " .
W BEB @%z’ii;%g?%zgﬁgmﬁ:i;;i%jﬁ@mﬁ FE WY N PO
1 0.8853 1.1160 0.8167 1.2293 0.6955 0.7161 0.6055  0.9248 1.464 2 1.0320
2 09090 1.1384 0.8170 1.2654 0.7109  0.7393 0.6236  0.9387 1.507 0 1.062 8
3 09140 1.1325 0.8337 1.2606 0.7052  0.7329 0.620 1 0.9323 1.499 8 1.046 6
4 0.9041 1.1415 0.8210 1.2531 0.706 3 0.740 1 0.620 1 0.944 8 1.4922 1.0510
5 08926 1.1749 0.808 9 12801 0.6997  0.7584 0.629 1 09718 1.508 2 1.076 9
6 09009 1.1543 0.818 6 1.2699 0.7035  0.7447 0.6239 09615 15111 1.0577
THME 09010 1.1429 08193 1.2597 0.7035  0.738 6 06204 09457 14971 1.0545
RSD/% 1.18 1.76 0.99 1.39 0.77 1.88 1.29 1.89 1.17 1.45
R4 TEIBIBIMTERIEEX MEOFMW
Table 4 Effects of different instruments and different columns on derermination of f
f
(& i GEB BEZ ﬁk%ic 3-013- v =4t e REBER-T- B B W M P
DA EIEE O-HIGINEH WH
H-Class Venusil ASB Cis 0.902 1 1.140 7 0.818 2 1.2613 0.7042 0.737 1 0.6192 09448 14996 1.0534
CenturySIL Cis 0.903 7 1.1539 0.803 4 1.2639 0.7081 0.7419  0.6231 0.9537 1.5032 1.0627
YMCProCis 09135 1.1742 0.8329 1.2816 0.7116 0.7522  0.6285 0.9724 15124 1.0758
LC-10AT Venusil ASB Cis 0.884 6 1.126 3 0.807 6 1.2274 0.6947 0.7205  0.6047 09261 1.4637 1.0311
CenturySIL Cis 0.8962 1.1362 0.8137 1.2362 0.7039 0.723 1 0.6130 09368 1.4731 1.0493
YMCProCis  0.9027 1.159 1 0.829 4 1.2593 0.7064 0.7482  0.6239 0.9627 1.5008 1.067 8
FEIME 0.9005 1.1484 0.8175 1.2550 0.7048 0.7372  0.6187 0.9494 14921 1.0567
RSD/% 1.06 1.51 1.44 1.58 0.81 1.76 139  1.79 1.28 1.49
253 AFREBIREMAFRN AEART K 7-0-WEET. FERNET. RBEER. AR, ¥

I

refim|
A o}

FEWLHL “2.27 TR IRA R R IR, 12 Venusil
ASB Cs F: A1 H-Class T 03X, 25 SEA FAFR i &
(0.8 1.0. 1.2mL/min). F:i& (25, 30, 35 C) iz
AT & By ARG, SRR 5.
2.6 BIEIEEXRERIE (r) BITE

WO “2.527 iR B. B& Z. W& C 3-0-
B-D-EI &ML Bt s A, KB EE-

& N B4 BI8F HPLC il i (R B i), K H]
X RIS (835, DORBRE R NS, THEBR R
B. BRE Z. BE C3-O-p-D-HEIMEH . H7v6 22415
T BAE . KRBRER-T-O-HEHE . BER .
FERE W N B4 S R BR B AR AR R
I EEL, X Gt AT E L, 5 AR HPLC 41X
AR SRR E R, 45 R LK 6.

=
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#=5 TREFRREMFEHEXT FERFE
Table 5 Effects of different flow rate and different column temperature on derermination of f
7
R sk maz %iégéiD'%E;% 2t *EQEQO%]ﬁ@Wﬁ FrE MENE pOUm
WHERE 08 0.881 6 1.1239 0.8137 12364 0.7013 0.726 9 0.6131 0.9317 1462 5 1.0372
(mL-min™") 1.0 0.900 2 1.1415 0.8179 12591 0.702 6 0.739 4 0.6213 0.946 2 1.495 8 1.0529
12 09127 1.1674 0.834 1 12749 0.7112 0.753 3 0.6257  0.9658 1.506 4 1.068 3
T 0.898 2 1.1443 0.8219 12568  0.7050 0.7399 0.6200  0.9479 1.4882 1.052 8
RSD/% 1.74 191 131 1.54 0.76 1.78 1.03 1.81 1.54 1.48
M/ C 25 0.9133 11716 0.8349 12752 07134 0.7499 0.6311 0.967 3 1.506 7 1.0752
30 0.9015 1.143 4 0.8196 12587 07021 0.736 9 0.6217 09467 14962 1.0557
35 0.883 4 1.1307 0.807 5 12373 0.6982 0.724 6 0.613 5 0.9321 1473 4 1.039 6
T 0.899 4 1.148 6 0.8207 12571 0.7046 0.737 1 0.622 1 0.948 7 1492 1 1.056 8
RSD/% 1.67 1.82 1.67 1.51 112 1.72 1.42 1.86 1.14 1.69

*6 ARIBIENFTRE GBS AR BB RIF/0E

Table 6 Effects of different instruments and different columns on derermination of relative retention time

tr
b B @%Bﬁ%zfi;%g?izgzwﬁ:iéizgﬁﬁmﬁﬁﬁﬁmﬁhﬁ&§%@

H-Class Venusil ASB Cig 0.368 7 0.447 0 0.5530 0.6589 0.7707 0.836 0 0.8926 1.0305 1.2003 1.2758
CenturySIL Cis 0.3724 0.4526 0.5594 0.6671 0.776 4 0.8429 0.8974 1.0394 1.2035 1.2642
YMC Pro Cis 0.3793 0.461 1 0.568 2 0.6758 0.792 3 0.848 3 0.9026 1.0482 1.2279 1.2934

LC-10AT Venusil ASB Cig 0.361 9 0.439 8 0.549 7 0.6425 0.761 5 0.8211 0.8823 1.0159 1.1836 1.2615
CenturySIL Cis 0.367 2 0.445 3 0.5525 0.6593 0.769 1 0.830 5 0.8839 1.0216 1.1839 1.2709
YMC Pro Cis 0.378 5 0.4579 0.563 1 0.6706 0.774 9 0.843 7 0.8946 1.0382 1.2152 1.2846
“FH{E 0.3713 0.4506 0.5577 0.6624 0.774 2 0.837 1 0.8922 1.0323 1.2024 1.2751
RSD/% 1.82 1.79 1.28 1.77 1.33 1.20 0.88 1.17 1.45 0.96

2.7 18 #tAE =R E E A

B “2.17 T AR s R B i (S1~S18)
PER R CREIER & 3 00D, BHFFIEREENETR, i
MAMRZE (ESMD THEFES IR By R Z. R
C 3-O-B-D-HI&IFEEE . FU24E . A, KR
HER-T-OHEMTE . IAEMTE . ABRER. R,
B N B S RER S R, A —IZF(QAMS)
%, fEBh 2517 Wi FEIME, UKBRERANSE
Y, THEBRE By &R Z. B C3-0-B-D-H & P
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®7 ESM 1 QAMS HMREES 11 TN ZELER (n=3)
Table 7 Contents of 11 components by QAMS and ESM in P multifida (n = 3)

L O KEE/(mgg!)  BEBlmgg!) WHE Zimgg!) BE C3-O-p-D-A AP/ (mg-g ™) B L4 HH/(mg-g") AT/ (mg-g™)

B ESM ESM  QAMS ESM QAMS ESM QAMS ESM QAMS  ESM QAMS
S1 0.283 0341 0332 0238 0.232 0.685 0.667 0.076 0.077  0.929 0.903
82 0.339 0310 0302 0213 0.219 0.794 0.772 0.084 0.082  0.847 0.831
S3 0.342 0.349 0340 0.154 0.150 0.713 0.695 0.087 0.085  0.961 0.939
S4 0.281 0.308 0317 0.186 0.181 0.718 0.739 0.104 0.102  0.938 0.923
S5 0.311 0.334 0325 0201 0.206 0.823 0.801 0.093 0.091  0.867 0.891
S6 0.330 0332 0341 0180 0.175 0.852 0.836 0.095 0.097 0991 0.987
87 0.294 0.308  0.300 0.165 0.161 0.697 0.683 0.108 0.105  0.935 0.918
S8 0.269 0.255  0.262 0.143 0.139 0.591 0.576 0.053 0.054 0719 0.704
S9 0.214 0.296 0288 0.54 0.152 0.573 0.589 0.063 0.062 0761 0.776
S10 0.261 0277 0270 0171 0.174 0.619 0.603 0.066 0.065  0.798 0.779
S11 0.297 0.289 0282 0.136 0.133 0.590 0.574 0.059 0.060  0.731 0.742
S12 0.276 0275 0272 0119 0.122 0.568 0.556 0.048 0.049 0701 0.719
S13 0.263 0431 0419 0268 0.261 1.085 1.059 0.136 0133  1.115 1.087
S14 0.257 0426 0438 0283 0.275 0.997 0.983 0.142 0.138  1.159 1.135
S15 0.248 0423 0411 0281 0.287 1.041 1.022 0.125 0128  1.161 1.158
S16 0.239 0458  0.449 0332 0.326 1.074 1.096 0.146 0.143  1.197 1.180
S17 0.230 0436 0429 0308 0.300 0.965 0.942 0.125 0123 1129 1111
S18 0.224 0419 0425 0252 0.247 0.915 0.903 0.113 0110  1.165 1.188
P - 0.870 0.909 0.852 0.918 0.896
- M/ (mg-g Frd/(mgg™)  #HE Mi(mgg!) RKBEEE-7-0-HEWFH/(mgg")  B-AEF/ (mgg)

ESM QAMS ESM  QAMS ESM QAMS ESM QAMS ESM QAMS
Sl 1218 1184 0147  0.151 0.059 0.058 1.737 1.689 0.112 0.109
S2 1176 1146 0.179  0.174 0.067 0.066 1.996 1.940 0.127 0.124
S3 1203 1211 0189  0.186 0.071 0.069 1.896 1.880 0.130 0.127
S4 1349 1311 0199 0194 0.071 0.073 1.859 1.823 0.114 0.117
S5 1261 1242 0217 0211 0.062 0.063 2,011 2.063 0.114 0.111
S6 1176 1146 0179 0174 0.067 0.066 1.996 1.940 0.127 0.124
S7 1203 1211 0189  0.86 0.071 0.069 1.896 1.880 0.130 0.127
S8 1129 1111 0176 0181 0.063 0.062 2.091 2.053 0.134 0.131
S9 1016  1.034 0161  0.57 0.059 0.058 1.998 1.946 0.114 0.117
SI0 0998 0976 008  0.087 0052 0.051 1.501 1.460 0.162 0.158
SI1 1059 1034 0136  0.133 0055 0.056 1.684 1.638 0.154 0.151
SI2 1178 1145 0149  0.145 0.049 0.050 1.644 1.598 0.137 0.134
SI3 1024 1007 0126 0123 0079 0.077 1.592 1.575 0.151 0.155
S14 0953 0940 0096  0.094 0054 0.053 1.561 1.518 0.159 0.163
SI5 1501 1517 0143 0139 0.049 0.048 2.302 2.349 0.091 0.093
SI6 1576 1609 0165  0.169 0.046 0.045 2.349 2.293 0.101 0.098
SI7 1473 1451 0121 0118 0.044 0.043 2.553 2.505 0.092 0.090
SI8 1605 1577 0150  0.146 0.038 0.039 2471 2.425 0.086 0.084
P 0827 0.859 0.947 0.793 0.890

%8 REEFEIERLY. RRSMBABMERT n=2)
Table 8 Alcohol-soluble extractive, total ash and acid-insoluble ash in P. multifida (n = 2)

i BRI S5 % BN % S BEEHER % SR % BRI % s BEETER % BRI % BAEIEIK %

S1 19.0 11.8 43 S7 20.3 9.1 3.8 S13 23.6 7.1 24
S2 18.6 8.1 5.0 S8 16,5 158 8.7 S14 241 7.9 38
S3 19.7 109 48 59 17.9 142 9.5 S15 249 74 23
S4 18.2 9.6 6.5 S10 163 134 12 S16 238 7.3 3.1
S5 19.3 8.0 5.9 S11 15.7 15.7 8.9 S17 243 .7 2.5
S6 22.0 8.2 4.3 S12 158 15.3 8.7 S18 20.2 8.5 2.6
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Fig. 2 PCA score plot for 18 batches of P multifida
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Fig. 3 OPLS-DA score plot for 18 batches of P multifida
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Table 9 Results of data normalization

)
W5 . " BE C3-0-B-D- ooy s KEEZR-T-0- - ~ o , B
W5 g wrz RECSOPD simenp matr NELETO snmts AR o 408 A WREN B0 R
St 0.374 05392 0.205 6 02979 04112 02191 0.3647 0.5391 0.516 0.5476 03165 03587 04598 0.7222
S2 0213 04755 0.400 0 03511 02624 0.3474 0.5546 09766 0.862 09048 04177 03152 0.8851 0.6250
S3 0417 0.1373 0.2574 03830 04855 0.5770 0.4514 1.0000 1.000 0.6667 03418 04348 05632 0.6528
S4 0294 02892 0.3389 0.5638 04525 0.4593 0.3079 0.5234 0.701 0.7381 0.5063 02717 07126 04167
S5 0336 04118 0.4537 04468 03864 0.4019 04051 0.7578 0.798 0.8095 0.5443 03913 0.8966 0.500 0
S6 0422 02598 0.5185 0.5106  0.5847 0.567 5 0.2556 0.9063 0.758 0.6429 05949  0.6848 0.8736 0.7222
S7 0203 0.1912 0.2352 05957 04421 0.465 1 0.1405 0.6250 0.564 0.5476 04177 05000 07701 0.7917
S8 0.000 0.0833 0.0370 0.0532  0.0000 0.0000 0.0538 0.4297 0.000 03810 09367 0.0870 0.0000 0.1111
S9 0139 0.1471 0.061 1 0.1383  0.1488 0.1703 0.1405 0.0000 0371 0.5000 0.8481 02391 0.1839  0.0000
S10 0.042 02549 0.087 0 0.1702  0.1550 0.1321 0.3064 03672 0.467 03571 0.6329 0.0652 02759 03194
Sit - 0.107 0.0539 0.0333 0.1170  0.0785 0.1100 0.1001 0.6484 0.290 1.0000 0.8987  0.0000 0.0115 0.0833
S12° 0.053 0.0000 0.000 0 0.0000  0.0310 0.0555 0.0000 0.4844 0.056 0.4286 1.0000 0.0109 0.0575 0.1111
S13 0.839 0.6814 0.9315 0.8936 07913 0.850 7 0.8625 0.3828 0.419 03095 0.1139 08587 1.0000 0.986 1
S14 0941 0.7500 0.790 7 0.9468  0.8905 0.797 1 1.0000 0.3359 0.661 0.2381 0.1772 09130 0.9080 0.7917
SIS 0.796 0.8088 0.863 0 0.8404 09380 1.0000 0.7638 0.2656 0.250 0.1905 0.0759  1.0000 0.9655  1.000 0
S16  1.000 1.0000 1.000 0 1.0000 09835 0.923 4 0.9522 0.1953 0.475 0.0952 0.0000 0.8804 09770 0.8889
S17 0.893 0.8725 0.714 8 0.7872  0.8409 0.6842 0.9013 0.1250 0.209 0.0476 02405 0.9348 09310 09722
SI18  0.871 06127 0.642 6 0.6489  1.0000 0.742 6 0.8102 0.078 1 0.330 0.0000 02785 04891 0.8391 0.9583
®10 BTESEMNESSRSNES
Table 10 Distance between each variable and optimal, and worst distance
s Dt Di s Di* Di” RS Di* Di”

S1 24179 1.462 5 S7 23158 1.6755 S13 1.2421 2.907 5

S2 2.028 2 21425 S8 3.4793 0.718 2 S14 1.1654 29828

S3 1.8924 2.2836 S9 3.1640 0.799 8 S15 1.4333 3.0013

S4 2124 4 1.748 4 S10 29271 0.9976 S16 1.3207 3.2136

S5 1.960 4 1.9893 S11 3.1544 1.1158 S17 1.6717 2.666 6

S6 1.7850 2.2356 S12 3.4364 0.792 4 S18 1.6938 2.6188

Rl B BESEFIIXKE
Table 11 Optimal and worst reference sequence correlation degree
TS Ri Ris %5 Riy Ris ETRS) Riv Ris

S1 0.804 4 0.993 6 S7 0.776 7 1.083 4 S13 1.061 4 0.950 8

S2 0.903 8 0.9709 S8 0.8447 1.3237 S14 1.1738 0.8523

S3 0.928 3 0.9430 S9 0.854 6 11928 S15 11141 0.962 6

S4 0.8322 0.964 6 S10 0.7850 1.1170 S16 1.2694 09111

S5 0.8595 0.956 3 S11 0.909 8 1.196 0 S17 1.067 3 09774

S6 0.880 2 0.978 8 S12 0.8335 13541 S18 0.995 6 0.991 8
2103 /AL TOPSIS %5 GRA filfy XA S Ei* =odi +Briv ey
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F 12 18 HMREEMRE dis dis ris ris Eits Ei~ pi
Table 12 Result of di*, di", riv, ¥is, Ei*, Ei", yi of 18 batches of P. multifida
In 5 dir di” Tib Tis Ei E~ yi He
S1 0.694 9 0.4551 0.633 7 0.733 8 0.544 4 0.714 4 0.4325 13
S2 0.5829 0.666 7 0.7120 0.7170 0.689 4 0.650 0 0.5147 9
S3 0.543 9 0.710 6 0.7313 0.696 4 0.7210 0.620 2 0.5376 7
S4 0.610 6 0.544 1 0.655 6 0.712 4 0.5999 0.661 5 0.4756 11
S5 0.563 4 0.6190 0.677 1 0.706 2 0.648 1 0.634 8 0.5052 10
S6 0.5130 0.695 7 0.693 4 0.722 8 0.694 6 0.6179 0.5292 8
S7 0.665 6 0.5214 0.6119 0.800 1 0.566 7 0.7329 0.436 1 12
S8 1.000 0 0.223 5 0.665 4 0.977 5 0.444 5 0.988 8 0.3101 18
S9 0.909 4 0.248 9 0.673 2 0.8809 0.461 1 0.8952 0.3400 16
S10 0.8413 0.3104 0.6184 0.8249 0.464 4 0.833 1 0.3579 15
S11 0.906 6 0.347 2 0.716 7 0.883 2 0.5320 0.894 9 0.372 8 14
S12 0.987 7 0.246 6 0.656 6 1.000 0 0.4516 0.993 9 0.3124 17
S13 0.3570 0.904 7 0.8361 0.702 2 0.870 4 0.529 6 0.6217 3
S14 0.3350 0.928 2 0.924 7 0.629 4 0.926 5 0.4822 0.657 7 1
S15 0.4120 0.9339 0.8777 0.7109 0.905 8 0.5615 0.617 3 4
S16 0.379 6 1.000 0 1.000 0 0.672 8 1.000 0 0.526 2 0.6552 2
S17 0.480 5 0.829 8 0.840 8 0.721 8 0.8353 0.601 2 0.5815 5
S18 0.486 8 0.8149 0.784 3 0.732 4 0.799 6 0.609 6 0.567 4 6
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