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Evaluating Quality of Gansu Merchandise Wen Codonopsis Radix with
Fuzzy Matter-element Model Based on Variation Coefficient Weight
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[ Abstract | Objective: To evaluate the quality of Gansu merchandise Wen Codonopsis Radix with the
fuzzy matter-element model. Method: Content of five main components in the samples of Wen Codonopsis Radix
with different commercial grades from different origins were determined. Then the quality of Wen Codonopsis Radix
was evaluated by the fuzzy matter-element model based on variation coefficient weight. Result: According to the
value of Euclid approach degree, there were 18 batches of samples higher than 0.450, with higher evaluation
degree, mainly coming from Wen county and Wudu district in Gansu. The samples of commercial grade two were
generally at the very top in ranking. The comprehensive ranking was not depending on the commercial grade, but
also greatly affected by place of origin. Conclusion: The method and model can be used to objectively evaluate the
quality of Wen Codonopsis Radix, and can be used for the quality evaluation of other medicinal materials.

[ Key words] Wen Codonopsis Radix; fuzzy matter-element model; variation coefficient weight; Euclid

approach degree

Brak, XRRCHE OB, RS S A R B AR R AR R R

[WFs B HEI] 20150808(003)

[BE€TB] HilE b =R H (GYC13-06)

[E—EE] XAt FE i+, N b 25 B8 I T & 5 B 25 4 PP §F 52, E-mail : liushubinstudy @ 126. com
[BWAERE] " 20, B, WA T, S v 25 & Fh 5 B B 5T, Tel :0931-8765385 , E-mail ; gslichengyi@ 163. com

.16 -



5522 555 9 RELEATFZERE Vol.22,No. 9
2016 4£ 5 A Chinese Journal of Experimental Traditional Medical Formulae May,2016

2y HLAT AR AR ROHLH: A B SR L A R LRI R
N Bl v ) W T TN/ S S = W ]
LB ZHEE T HRARITRRN SR H A
v B R

WS AL o B 2% H A B, o 4
FVEAN 5y 52 B 5 2 W00 0 8 24 v v 25 i o R B 1Y
WG R Z R m Y B RTR Th2 M 5 S R
AT 2 R0 B R 5 8 L0 T B T
B —FE B A T O i, R D iR T e 2 R
RHIAE VR 45 R s e S i 15 B 15 AR Y
2880 X LLIE B S e b 2 1 25 TR, B2 4R B
[l AB 254 R B BB T . 2R &8 4R
W I 43 W B i AF 5 0k 4 i Akl T 2 I T
PR A, GE AL 3F =5 W B Ak L A DS AR 25 TR R, 3 5
WA R A H S AR B R A & SR 28 B
FEO T2 BRI A ) TR A R AT e
25 PEAN TR A D R HGE . AR AE Y O A
Br e L a b iz AR S R B0 A H AR B A R ke
G WAL A 32 00 -, &5 5 AR 502 RN U 30 R AE

®1 gREERER

Table 1 Information of Wen Codonopsis Radix

HENT TR TR S AR BB (BSR4 T T R A, X
AN T 7 M B8 20 5 o i IR AT HE R, Sl B05E 25 4 1Y o i
TR T R

1 ##

L1 A 1100 240 & 240 RH €8 3% A (38 [ 22 4
e/ H) , TU-1901 £58 5h-A] WL 73 B2 11 (b 503
Bl A B R 35 {22 &) ) , Corporation DV SERIES
RUH 7 RO (B 52 A A% A7 BR 52 4E A 7)), Uph-1-5T
R B K )3 R e (BRI g A n) .
L2 U0 RN 58 2 Bt (o £ 0 24 i A E T
FEbE , 4t 5 111732-201206) , 5 A P P I (L AR 1fE AL
WF5Erh o, it PCM-8Z-003, & &l ) , i . &
i hy i 4, HAb 3R 24 S 23 A 4l XK A

L3 248 ZUekdcRA T3CE R qA .
RAEWS ] 2014 48 11 7, 38 A 6] 7 1 38 215 52
R o 2 H R P B 2 Ry 24 e 2 i AR M
NAE A B ¥ E AE 45 2 Codonopsis pilosula var.
modesta () THERL, BT J5 B i, 255 BHORAE  HE AL 1S 2
&1,

B i 4 7 A SEYL || REAL SRS 7= 3 T b S
WDGQI WA H S 5 22 R — 2 WXSJB2 SR AR & b v —
WDGQ2 AR H AR 2 R - WXSJB3 SC B R S KA v b =
WDGQ3 A XCH IR & 2 A = WXBZBI S BAETF S T LA e
WDGHI1 AP DI 5 S5 R —% WXBZB2 SRR S T L gE R g
WDGH2 AR X ERI & 5F 1A —% WXBZB3 SCHAR TS )L B R =
WDGH3 BB IX B 2 SF LA =% WXSFX1 SCE A S AR Ok S
WDMB2 AR DX I 2 5 LA . WXSFX2 YRGS KON —
WDMB3 BUHR DX I S SR =4 WXSFX3 R S R DR =&
WDJG1 AR X A 5 B RO A — % TCGTI B B A A B
WDJG2 AR XA B B R . TCGT2 ¢ B L R A e
WDJG3 AR X A 5 BOE R =4 TCGT3 B B R A A =t
WXZZ1 SCE I S R % WXSCI B T o
WXZ772 SCHHE S IR A =% WXSC2 SCETET %
WXZZ73 SCERgE S e =% WXSC3 R =
WXSJBI SCEAT U S R A A A — A WXSC4 R I 4t

2 AEEER

2.1 LGk FE T B9 & R E

2.1.1 FER TS AT R A ER I AY &
E S HPLC {63 444 ZORBAX SB-C {1
AE (4.6 mm x 250 mm, 5 um), ¥i s A & K

(28:72) ,%i# 1.0 mL-min ', #FE & 10 pL, IR
30 °C, K9 K 269 nm, B 5 35 BB > 4 000, 58 2
Pt SAARIE A B BE Y > 1.5, BRI, AN
fig I (1) HPLC 5 3% %% {4 & ZORBAX SB-C, & i #f
(4.6 mm x 250 mm, 5 pm), ¥ 3 A B EE-K
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(70:30) , % 1.0 mL-min ', #FE & 10 pL, IR
30 C, KM 222 nm, BB IE AL > 4 000, & A
PR T 55 A0 4B 05 4 B9 38 > 1.5, 40 85 % R 4T
HPLC 3% LI 1, Sl g fik 2,
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Bl gzt HPLC
Fig.1 HPLC of Wen Codonopsis Radix
2.1.2 ZUEAMZREN S RENE R PR S 8

FESB R (1 85 Hi)0.2 g, /il 80% £ B 100 mL,
MIE 2 h J5 it , 253 B K 7K 60 mL [\ 1 h, &
PGt UE VB E A E 100 mL T, R B BRI
2K B B BUHE L AW 0. 5 mL, #h /K % 3.5 mL, 0
A 5% KWW 1.5 mL ARELAR 5.0 mL IR 5], ##

X2 TRAFHIARGHMSEREASISGENE

Table 2 Contents of multicriteria in Wen Codonopsis Radix

BT 100 C/AKRBH 15 min 5, R#E L H , 7F 486 nm
Ak WO B SRR AR LR 2,

2.1.3 guidiMir by E g mROPE
2 ) 2010 4 R B i MR W e vk (B SR XA
TR By R I E S5 R LR 2,

2.1.4 AR HEOE A B KT ERANE %
FR Qe ] 245 #) 2010 48 R 530 5 25 (B 5% 1X K T
YRR 530 RE A E AR IR 2,

2.2 TR S R OBORUE A AOR) ) oo i Y Y 805 T
I

2.2.1  FSEIPA BUGE 245 B 5T B RO ) TT 3TN A
B EREARATR M T THE C A7 R{H X, L
AFF=JCH R = (M, C,X)fE Nk F Y B AT,
PR HIC 3 ER . AR R X B AT RO
WIFR BRI T, R, Al LB 058 25 41 1 R IR
YERY) M, A 3 AL 7 o R B VR R AE €, A2
WOy i B AR X, O 2H P B0 5E BT Y
W) TR

2.2.2 REMIYOTHRI RS, AR OCHR[4,7 ] Kk 2
PN BU3E 250 TR 1 n 2 BB T Rys o

WSRO BARNERIL By 28 BRI BT BARARI BFHY S SRSy
B4 B § BER 4 B y
/mg-g /mg-g /% /% /% /mg-g /mg-g /% /% /%
WDGQI 0.303 3 0.1598  63.34  34.85  3.97 |WXSJB2 0.136 4 0.0372  47.27  21.94 4.24
WDGQ2 0.2850 0.176 5  68.71  36.26  4.18 | WXSIB3 0.184 1 0.0330  50.22  21.79 3. 88
WDGQ3 0.485 8 0.133 1 5792 22.93  4.44 |WXBZBI  0.465 3 0.0636  73.17  11.57 4.93
WDGHI 0.724 7 0.1483  55.74  22.43  6.03 |WXBZB2  0.6329 0.1610  56.25  23.60 6.13
WDGH2 0.591 1 0.09084  67.28 19.32  7.10 ||WXBZB3  0.5545 0.3383  56.44  22.54 6.89
WDGH3 0.543 8 0.3170  63.27 25.80  7.59 | WXSFXI 0.155 2 0.1413  61.21  26.03 3.34
WDMB2 0.570 1 0.1812  63.86  20.07  4.38 |WXSFX2  0.3427 0.1678  55.43  20.64 4.23
WDMB3 0.467 5 0.1418 52,93  20.67  5.92 |WXSFX3  0.3353 0.0788  50.49  17.88 4.67
WDIGI 0.214 0 0.0704  58.04  20.28  3.20 |TCGTI 0.096 1 0.0796  42.25  22.75 5.57
WDJG2 0.498 2 0.3219  57.24 21.27  3.21 |TCGT2 0.153 2 0.1280  64.14  21.87 3.30
WDJG3 0.186 3 0.4418  58.08  13.23  3.47 ||TCGT3 0.065 2 0.1357  64.37  33.27 4.86
WXZZ1 0.368 6 0.0662  60.09 15.06  4.80 | WXSCl 0.834 5 0.0895  55.99  34.74 3.37
WXZ72 0.351 6 0.1099  60.53 15.68  3.82 | WXsc2 0.589 7 0.2837  60.28  36.19 3.54
WXZ273 0.428 5 0.1137  51.57  22.63 3.8 | WXSC3 0.775 8 0.3010 5590  26.55 5.32
WXSIB1 0.116 2 0.0450  41.44 22,23 4,11 ||WXSC4 1.100 7 0.346 1  55.84  31.64 5.30
WDGQI WDGQ2 WDGQ3 WDGHI WDGH2 WDGH3 WDMB2 WDMB3 WDJGI WDJG2 WDJG3 WXZZ1 WXZZ2 WXZZ3 WXSJB1
Cl 0.303 0.285 0.486 0.725 0.591 0.544 0.570 0.468 0.214 0.498 0.186 0.369 0.352 0.429 0.116
A C2 0.160 0.177 0.133 0.148 0.098 0.317 0.181 0.142 0.070 0.322 0.442 0.066 0.110 0.114 0.045
Roas = C363.34 68.71 57.92 55.74 67.28 63.27 63.86 52.93 58.04 57.24 58.08 60.09 60.53 51.57 41.44
C434.85 36.26 22.93 22.43 19.32 25.80 20.07 20.67 20.28 21.27 13.23 15.06 15.68 22.63 22.23
C5 3.97 4.18 4. 44 6.03 7.10 7.59 4.38 5.92 3.20 3.21 3.47 4.80 3.82 3.83 4.11
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WXSJB2 WXSJB3 WXBZB1 WXBZB2 WXBZB3 WXSFXI WXSFX2 WXSFX3 TCGTI TCGT2 TCGT3 WXSCI WXSC2 WXSC3 WXSC4

Cl 0.136 0.184 0.465 0.633 0.555 0.155 0.343  0.335  0.096 0.153 0.065 0.835 0.590 0.776 1.101

. €2 0.037 0.033 0.064 0.161 0.338 0.141 0.168 0.079 0.080 0.128 0.136 0.090 0.284 0.301 0.346
s = C347.27 50.22 73.17 56.25 56.44 61.21 55.43 50.49 42.25 64.14 64.37 55.99 60.28 55.90 55.84
C421.94 21.79 11.57 23.60 22.54 26.03 20.64 17.88 22.75 21.87 33.27 34.74 36.19 26.55 31.64

C5 4.24 3.88 4.93  6.13  6.89  3.34 423  4.67 557 3.30 4.8 3.37 3.54 5.32 5.30

A, Rys 9 30 AR S DMRFAER 5 W)
JG,WDGQ1 ~ WXSC4 Fsdm= (£ 1),Cl ~C5
N BUE P AL ) B AR (R 2) .

2.2.3 MARRIEEM Y TR LSRR
D) 73 S A G R g /N G TR A F R R T AL

S A I K /I G A R ) O R BF i B8 1Y S5
i e C1 ~ C4 A 3ol s i od , M B ok
RS R ), A& CS (R o) MR
7 /N R TR A S S B U o b A P s 22
RN I R R Y P

WDGQI WDGQ2 WDGQ3 WDGH1I WDGH2 WDGH3 WDMB2 WDMB3 WDJG1 WDJG2 WDJG3 WXZZ1 WXZZ2 WXZZ3 WXSJB1

Cl 0.275 0.259 0.441 0.658 0.537 0.494 0.518 0.425 0.194 0.453 0.169 0.335 0.319 0.389 0.106
] €2 0.362 0.400 0.301 0.336 0.223 0.718 0.410 0.321 0.159 0.729 1.000 0.150 0.249 0.257 0.102
s =1 03 0.866 0.939 0.792 0.762 0.920 0.865 0.873 0.723 0.793 0.782 0.794 0.821 0.827 0.705 0.566
C4 0.961 1.000 0.632 0.619 0.533 0.712 0.554 0.570 0.559 0.587 0.365 0.415 0.432 0.624 0.613
€5 0.806 0.766 0.721 0.531 0.451 0.422 0.731 0.541 1.000 0.997 0.922 0.667 0.838 0.836 0.779

WXSJB2 WXSJB3 WXBZBl WXBZB2 WXBZB3 WXSFX1 WXSFX2 WXSFX3 TCGTI TCGT2 TCGT3 WXSCI WXSC2 WXSC3 WXSC4

Cl 0.124 0.167 0.423  0.575 0.504 0.141 0.311  0.305 0.087 0.139 0.059 0.758 0.536 0.705 1.000

. €2 0.084 0.075 0.144  0.364 0.766 0.320 0.380 0.178 0.180 0.290 0.307 0.203 0.642 0.681 0.783

Roos = €3 0.646 0.686 1.000 0.769 0.771  0.837 0.758 0.690 0.577 0.877 0.880 0.765 0.824 0.764 0.763

C4 0.605 0.601 0.319 0.651 0.622 0.718 0.569 0.493 0.627 0.603 0.918 0.958 0.998 0.732 0.873

€5 0.755 0.825 0.649 0.522  0.464 0.958 0.757 0.685 0.575 0.970 0.658 0.950 0.904 0.602 0.604

2.2.4  PRUEB Y 0T 22 A RE S B

I B SCHR [ 4] 2 bR AERDI ) 0T .
Cl 1.000
€2 1.000
Rys =| €3 1.000
C4 1.000
€5 1.000

FE R, FI R,y J0 B 20 B ) B 22 46 X 2 A
FER H0C

2.2.5 fEARAEMEE RS IEM IR AR BE
X.=(0.419,0.164,57.447,23.133,4.678) (i =1,
2,3,4.,5) it BEAIEMIER I 72 D, = (0.247,
0.107,0.705,0.620,1. 121 ) , i 8 £ TE M 45 b7 14 48
S Z 8 5.(0.160,0. 043 ,1. 690 ,0. 943 ,0. 082) , 124
WM P8 FR AL E W, = (0. 055,0.015,0. 579 ,0. 323,
0.028), fJm, LA W, F1 R, 13 2 0% i & 5 & B R
Yt

WDGQ1 WDGQ2 WDGQ3 WDGH1 WDGH2 WDGH3 WDMB2 WDMB3 WDJG1 WDJG2 WDJG3 WXZZ1 WXZZ2 WXZZ3 WXSJB1

€10.725 0.741 0.559 0.342 0.463 0.506 0.482 0.575 0.806 0.547 0.831 0.665 0.681 0.611 0.894
o | c20.638 0.600 0.699 0.664 0.777 0.282 0.500 0.679 0.841 0.271 0 0.850 0.751 0.743 0.898
B2l 30134 0.061 0.208 0.238 0.080 0.135 0.127 0.277 0.207 0.218 0.206 0.179 0.173 0.295 0.434
€40.039 0 0.368 0.381 0.467 0.288 0.446 0.430 0.441 0.413 0.635 0.585 0.568 0.376 0.387
€50.194 0.234 0.279 0.469 0.549 0.578 0.269 0.459 0 0.003 0.078 0.333 0.162 0.164 0.221
WXSJB2 WXSJB3 WXBZBl WXBZB2 WXBZB3 WXSFX1 WXSFX2 WXSFX3 TCGTI TCGT2 TCGT3 WXSCI WXSC2 WXSC3 WXSC4
C10.876 0.833 0.577  0.425 0.496 0.859 0.689 0.695 0.913 0.861 0.941 0.242 0.464 0.295 0
o | 20916 0.925 0.856 0.636 0.234  0.680 0.620 0.822 0.820 0.710 0.693 0.797 0.358 0.319 0.217
B= cio3sa 0314 0 0.231  0.229 0.163 0.242  0.310 0.423 0.123 0.120 0.235 0.176 0.236 0.237
€40.395 0.399 0.681 0.349 0.378 0.282  0.431 0.507 0.373 0.397 0.082 0.042 0.002 0.268 0.127
€50.245 0.175 0.351 0.478  0.536 0.042 0.243 0.315 0.425 0.030 0.342 0.050 0.096 0.398 0.396
e RETH AT 20 A0 05 3T B (B0 O [R] 7 Ml O [R] R /‘T‘Pr'rjn > R X I & 45 > TR =50 > 5
g 25 R 0 S AT HEY , WLER 3 BEH SR > RAXEN S —EH > CREET
AR 4l R EG U 30 B /N E AT HE T, H R A (6] 7 b iﬂ*%lﬁn > AR H IR & =450 > SCR BT 4%

N TR T oty 25 2 805 T o i B AR HE AR U A AR X
HIR S "0 > CE M 5% > RESKH R S —

Em>EEESEH=ZSMm > CETH %N >R
MU % 5 > RESX FBM & =% 5 > KB ALY S —

mn > AR X A %%ﬁ:%un > SCHEAER I =45 5 > i)
HBIX FBI & — 5 i > AR A S 8 — 55 > R A
915 5N > LR TS TN > RS S5
i > SCE RS SN > RSB I S =450 > K

¥ np =¥ on >
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Table 3 Quality ranking of merchandise Wen Codonopsis’Radix euclid approach degree
%5 T 305 RO % T 305 ) ERIN ke T 305 ERN

WDGQ2 0. 697 1 TCGT2 0.492 11 WXZZ72 0.420 21
WXsc2 0. 631 2 WDMB2 0.490 12 WXZZ3 0.416 22
WDGQI 0.619 3 WXBZB1 0.476 13 WXZZ1 0. 407 23
TCGT3 0.590 4 WDGQ3 0.463 14 WDMB3 0. 405 24
WXSC1 0.580 5 WXBZB2 0.459 15 WDJG3 0.390 25
WXSsc4 0.561 6 WDJG2 0.458 16 WXSJB3 0.387 26
WDGH3 0.532 7 WXBZB3 0.452 17 WXSJB2 0.366 27
WXSFX1 0. 506 8 WDGH1 0.450 18 WXSFX3 0.365 28
WDGH2 0. 500 9 WDJG1 0.435 19 TCGT1 0.337 29
WXSC3 0.495 10 WXSFX2 0.423 20 WXSJB1 0.333 30

XA S B =4 > SCR A RIS =280 > SCin
B G =28 > R A 5 =8 > FBE S H—
S > CR AR S — 55N

3 itig

3.1 R[RES M B 5 WG T BE 45 2R o A AR AN TR
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Z G B RS EAE R HES A R, A RE S R Al 22
LB A o K A K Rt — TS
3.2 RARAEHIVIRBESE  F AT H RS0 R A
i 25 AR 25 4 /INIUBE o HOAk ™ 19 A 7= 2 8 T
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