5525 555 6 FEXEAFFEHRE Vol. 25, No. 6
2019 4£ 3 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2019

BT AHP B4 A6 BB AL TOPSIS A5 AU X AS [7] 72 Ml 35 4E 32
2y o B 1 2R B PP

#R RERK, AT, EaC, B, 2R, &F, muin’
(1. HF B P ER, 2M 730050; 2. HFFEHKXF, Z2H  730000;
3. M FARAER, 4 730050; 4. HRPEHRF WEER, M 730000)

[FZE] B8R TOPSIS #8555 Py A [m] 7 b 35 48 3% 1Y 25 4 5T &, Jhy o 24 1Y) Jo & 2 o) 2 At — i 37 19 9% A0 O
Bio FiRSRHBEWR M (AHP 35 f 4k B9 AL TOPSIS BEHIXT 14 AN AN [R] )™ i B A6 3% 24 b4 1) T 2 R AT 25 5 20 b7, A A 1 0o 35
3B (HRE PORIZEEIRIZE) 10 AN 4805 (B AESRAE T 1L MESS JHESS B BRI R A A R R
£ LA B-7F HBE) B AL SR M B LB I M TR R IR F o 85 SR« DR P b IXC 1) 35 46 3 24 M 5t 0 O 5 LR g 1K)
FEAE T 5 1L 78 I [RR T 1] /NS A A R 5 O i B 25, S5 G G e 0 S0 0 B B PR AN 45 S — B, 10 I R ST R A R T Y .
R I b, DX 8 A6 3% 1 S B 24 2 R0 2% 1 40 0 R O U /INVE A A 1. 72 A5 0 2. 74 A%, A RS0 B 7 AR Al A L T 2
S R R AR A A AT ARy B AR S A ) R R AR AT . 858 5L T AHP Bk AL TOPSIS AL H AT 318 3 W , 45 174
FEAR E R W, A 7 0 5 Th S 0 X T RAE SR 2 A R — R S B B 2 HAR R A T 2R 6 PR ik

[kg|ER] FWHNk; WA TOPSIS; ZEaITM; ALK

[HESHFEE] R283.6;R945;R284. 1 [ XHRFRIAED] A [XZEHE] 1005-9903(2019)06-0168-07

[doi] 10.13422/j. enki. syfjx. 20190512

[ M4 H R ]  hitp://kns. cnki. net/kems/detail/11.3495. R.20181120. 1602. 006. himl

[ M HARATE] 2018-11-21 13:49

Comprehensive Evaluation of Quality of Hemerocallis Flava from
Different Regions Based on Entropy TOPSIS Model Optimized by AHP Method

LIU Shu-bin', ZHANG Hong-wu', FENG Xiao-li’, LI Cheng-yi’, WANG Xiao-ping',
LI Bo®®, ZHU Ping', YANG Xiao-ling*
(1. Gansu Provincial Hospital of Traditional Chinese Medicine (TCM) , Lanzhou 730050, China;
2. Gansu University of Chinese Medicine, Lanzhou 730000, China;
3. Pulmonary Hospital of Lanzhou, Lanzhou 730050, China;
4. Affiliated Hospital of Gansu University of Chinese Medicine, Lanzhou 730000, China)

[ Abstract | Objective: To optimize the entropy TOPSIS model to evaluate the quality of Hemerocallis
Flava from different regions, in order to provide a new evaluation method for the quality control of traditional
Chinese medicine. Method: The entropy weight TOPSIS model optimized by analytic hierarchy process ( AHP)
method was used to analyze the quality of Hemerocallis Flava from 14 different regions, and a comprehensive
evaluation index system for the quality of Hemerocallis Flava, which covered 3 layers (target layer, decision layer
and index layer), and 10 indexes ( corolla of Hemerocallis Flavathe’s bud, pistils, stamens, peduncle length,

extract, total ash, quercetin, B-rhamnocitrin, kaempferol, sitosterin ) was established. Result: Qingyang
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showed the best quality of Hemerocallis Flava, which was followed by Weinan, and the lowest quality was found in
Datong, Shanxi, and Xiaowan village, Sichuan. The results were consistent with the evaluation results of traditional
empirical identification, suggesting the successful modeling. The contents of B-rhamnocitrin and kaempferol in
Qingyang were 1. 72 times and 2. 74 times of those of Xiaowan village, Sichuan. There was no significant difference
in other active ingredients from different regions. It was suggested that quercetin and kaempferol could be used as
the identification and quality evaluation indexes of cauliflower. Conclusion: The entropy TOPSIS model based on

the AHP method is clear, simple to use and easy to calculate, with distinct evaluation indexes. It is a practical,

quick and effective comprehensive evaluation method for multi-objective decision analysis.
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Fig.1 APH index system for quality of Hemerocallis Flava
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Table 1 Source information of Hemerocallis Flava from different regions

%5 7l RAEH 4R/ m 23S 253
H1 Ik 76 T 7 71 A 7 L vk 2016-09 347. 485 109°52'15. 6" 34°38'49.2"
H2 I 76 0 i T A 7 LR T R 2016-09 351. 087 109°50'45. 6" 34°38'16. 8"
H3 I VG T R T R 7 L v R R 201609 363. 999 109°49'12" 34°39'54"
H4 B V4 Y R TR 7 B AR TT A 2016-09 353. 868 109°49'40. 8" 34°37'30"
H5 W75 3 R T R T B2 U 2016-09 413.834 109°19'15. 6" 34°45'10. 8"
H6 Hlr g BT F B R A 2016-09 1 241. 996 108°4'15. 6" 35°24'50. 4"
H7 A PR BE T o A 2016-09 1 254. 584 107°59'9. 6" 35°25'37.2"
H8 RN AN R 2016-09 1 233.490 107°47'38. 4" 35°27'18"
HY A 1R BE 1 R R A 2016-09 1 259. 430 107°44'9. 6" 34°32740. 56"
H10 4 B BH I 4 A 2016-09 1 255.559 107°44 24" 34°32'37. 32"
H11 HON A PO E A 201609 1277.721 107°43'44. 4" 35°28'37.2"
HI2 Ly P8 T i 2016-01 A A A
HI3 (UPIESE=WANCR N 201601 1 106. 893 106°5235. 92" 30°5520. 05"
H14 1 AR 2 T 2016-01 A A Bl
W 10 mL-min ™' ERERE 10 WL, BEIE MR £
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Fig.2 HPLC chromatograms of mixed standards
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Table 2 Appearance and effective components of Hemerocallis Flava from different regions

SR ULPE IR B/ mm (n =5) A RORAHERR/ % (n =3) Slalide

2 (n=3)

e W e A % % REAEZ TP S Y] By W53/ %
H1 62 57 49 31 1. 464 1.035 1.906 0.176 50. 62 6.23
H2 62 53 48 33 2.541 1.227 2.216 0. 144 51.56 6.05
H3 67 57 46 32 1.017 1.045 1. 966 0.103 50. 06 5.54
H4 57 55 49 32 1. 656 1.112 1.959 0. 184 51.30 5.64
H5 67 60 52 37 2.017 1.452 2.410 0.074 59. 30 5.29
H6 75 69 53 32 2.143 1.241 2. 188 0. 154 61.74 5.81
H7 72 63 51 33 2.174 1. 056 2.013 0.182 58.91 5.86
H8 80 69 58 40 2.118 1.311 2.041 0.045 50. 69 5.65
H9 73 64 52 34 2.715 1.214 2.392 0. 150 50.01 6. 04
H10 69 65 52 39 2.658 1.440 2.365 0. 050 48.93 5.14
H11 77 69 58 42 1. 609 0.995 1.759 0. 106 45.10 5.53
H12 76 72 58 34 2.510 1.143 2.396 0.175 50. 59 5.04
H13 66 59 50 50 2.478 0. 838 0.872 0.178 59.49 4.70
H14 66 57 51 47 2.969 1.421 1.678 0.175 63. 65 6.43
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Table 3 Results after normalization for decision matrix
P A5k 3 T 3% AR ik K % FRER 111 2% B4 i B w=ih i
~ /cm /cm /em /cm /% /% /% /% /% /%
H1 0.217 4 0.210 5 0.250 0 0.000 0 0.229 0 0.320 8 0.672 3 0.942 4 0.297 6 0.1156
H2 0.217 4 0. 000 0 0.166 7 0.105 3 0.780 7 0.633 6 0.873 9 0.712 2 0.348 2 0.219 7
H3 0.434 8 0.210 5 0.000 0 0.052 6 0. 000 0 0.337 1 0.7113 0.417 3 0.267 4 0.514 5
H4 0.000 0 0.1053 0.250 0 0.052 6 0.327 4 0.446 3 0.706 8 1.000 0 0.334 2 0.456 6
H5 0.434 8 0.368 4 0.500 0 0.315 8 0.512 3 1.000 0 1.000 0 0.208 6 0.765 5 0.659 0
H6 0.782 6 0.842 1 0.5833 0.052 6 0.576 8 0. 656 4 0.8557 0.784 2 0.897 0 0.358 4
H7 0.652 2 0.526 3 0.416 7 0.105 3 0.592 7 0.3550 0.741 9 0.985 6 0.744 5 0.329 5
H8 1.000 0 0.842 1 1.000 0 0.473 17 0.564 0 0.770 4 0.760 1 0. 000 0 0.301 3 0.450 9
H9 0.695 7 0.578 9 0.500 0 0.157 9 0.869 9 0.612 4 0.988 3 0.755 4 0.264 7 0.225 4
HI10 0.5217 0.631 6 0.500 0 0.421 1 0. 840 7 0.980 5 0.970 7 0.036 0 0.206 5 0.745 7
HI1 0.869 6 0.842 1 1.000 0 0.578 9 0.303 3 0.2557 0.576 7 0.438 8 0.000 0 0.520 2
HI12 0.826 1 1.000 0 1.000 0 0.157 9 0.764 9 0.496 7 0.990 9 0.9353 0.296 0 0.803 5
HI13 0.3913 0.3158 0.3333 1.000 0 0.748 5 0.000 0 0.000 0 0.956 8 0.775 17 1.000 0
H14 0.3913 0.210 5 0.416 7 0. 8421 1.000 0 0.949 5 0.524 1 0.9353 1.000 0 0.000 0
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Table 4 Weight decision matrix and relative ordering of quality evaluation
(£ 7 Ed e 35 i iz 2% R 7250 AESEL B .y )
e 165 i: i3 A kR FRER LA p-AHE RMW Kia D D C o

/cm /cem /em /cm /% /%

/% /% /% ! ! !

H1 0.0217 0.0211 0.0250 0.0000 0.0228 0.0320 0.0667 0.0938 0.0298 0.0116 0.0726 0.2813 0.7948 9

H2 0.0217 0.0000 0.0167 0.0106 0.0779 0.0632 0.0867 0.0709 0.0349 0.0220 0.0668 0.2885 0.8121 7

H3 0.0435 0.0211 0.0000 0.0053 0.0000 0.0336 0.0705 0.0416 0.0268 0.0516 0.0741 0.2772 0.7890 10

H4 0.0000 0.0105 0.0250 0.0053 0.0327 0.0445 0.070 1

0.0996 0.0335 0.0458 0.0698 0.2873 0.8045 8

H5 0.0435 0.0369 0.0500 0.0319 0.0511 0.0998 0.0992 0.0208 0.0767 0.0661 0.0498 0.3030 0.8589 3

H6 0.0782 0.0843 0.0584 0.0053 0.0575 0.0655 0.0848 0.0781 0.0899 0.0360 0.0443 0.3055 0.8734 1

H7 0.0652 0.0527 0.0417 0.0106 0.0591 0.0354 0.0736 0.0981 0.0746 0.0331 0.0517 0.2983 0.8522 6

H8 0.1000 0.0843 0.1001 0.0479 0.0563 0.0769 0.0754 0.0000 0.0302 0.0452 0.0489 0.3034 0.8612 2

H9 0.0695 0.0580 0.0500 0.0160 0.0868 0.0611 0.0980 0.0752 0.0265 0.0226 0.0513 0.2994 0.8538 5

H10 0.0521 0.0632 0.0500 0.0426 0.0839 0.0979 0.0963 0.0036 0.0207 0.0748 0.0510 0.3031 0.8559 4

H11 0.0869 0.0843 0.1001 0.0585 0.0303 0.0255 0.0572 0.0437 0.0000 0.0522 0.0546 0.0613 0.5289 14

H12 0.0826 0.1001 0.1001 0.0160 0.0763 0.0496 0.0983 0.0931 0.0297 0.0806 0.0401 0.0781 0.6605 11

HI3 0.0391 0.0316 0.0334 0.1011 0.0747 0.0000 0.0000 0.0953 0.0777 0.1003 0.0580 0.0669 0.5353 13

H14 0.0391 0.0211 0.0417 0.0851 0.0997 0.0948 0.0520 0.0931 0.1002 0.0000 0.0510 0.0716 0.5842 12
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