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Abstract: Objective The selection of excellent provenances by using multi-index test can improve the overall quality and stability of
Panax notoginseng. Methods In this study, Panax notoginseng samples were collected from 12 sites in Yunnan Province. The contents
of notoginsenoside R, ginsenoside Rg;, ginsenoside Re, ginsenoside Rby, total flavonids and total polysaccharides were determined, and
the entire quality evaluation model was established by technique for order preference by similarity to ideal solution (TOPSIS). Results
The averaged C; of samples from Wenshan, Honghe, Yuxi, Kunming, and Qujing were 0.300 2, 0.341 1, 0.279 5, 0.338 7, and 0.323 0,
respectively. It was indicated that the overall quality of P. notoginseng from different origins of Yunnan Province was similar, and there
were few differences among the overall qualities of samples from Wenshan which was the traditional genuine region of P. notoginsneg
and the other ones. The C; values of S, Si6, and Ss; topped the list of all samples, which showed that these three samples have higher
overall qualities, and they can be used as the dominant provenances for the further study. Conclusion The model of entropy weight
TOPSIS could eliminate the interference of the artificial factors, transform multiple dimension problems into one dimension problem,
and increase the scientificity and accuracy of the multi-criteria decision analysis, obviously. It could obtain a better result on the overall

quality evaluation and the dominant provenance selection of P. notoginseng. On the other hand, this method is easy to perform and the
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theory was perfect. It can be also used in the correlative study of other TCMs and provide the research basis in order to ensure the

safety, stability and effectiveness of TCMs.
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notoginsenoside R;; ginsenoside Rg;; ginsenoside Re; ginsenoside Rb;
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Table 1 Information of P. notoginseng samples
Gy gt %'y gl 2.1.2
Si~Ss  SCWMSCILEL | Sy Sy RIEMTMEILE
S6~So SCUHBLLIE | Syv S0 BT AARE
Siv S SCMEAEE | Sy~Sys B S
Si~Si  LLIHZE AR | Sy~S, iy gl
Si7~Sy  ANEIKE | Sy~Sss B PE
$i~Sy  BEMVINE | Sie~Sso  HisEHINsRE

190~900 nm, Y/ JuHE-4.0~4.0 Abs, /M
+0.000 4 Abs, b5t AR A R THAE A D
Milli-Q Hali/K R4 (3 E Millipore 2 Al );

HC-3018R AR E Ol CeBrh B R =AY
AR AT]D; SY3200-T L (= YRR 7
IR A PR AT FW-100 myidtfy el (i
T WA A RAFD.

2 HESHR

2.1 HPLC EMEZEHHKHT

2.1 XS E & RS = LR AT
Riv AZE1F Rgw AZ 4 Re MIAZS 1T Rby
X% 2,00 3.00. 2.20. 2.40 mg JF¥## T 1 mL

H R, 42 R 60% 55 R FEMRE 7 Ik, JL45 8 Nl
RS (1 T FE R A
LR SV A MERIARE (100.00+
0.30) mg —-LFEMR AR, MIA 2mL R, 231K
BRI he BAL ARG 0.22 um AL
UL DR 8 I 753 2 I
213 @ik &fE IS RIHE S ERRRT S
MR EZG ) 2015 R (D X =B R
R B30l WM EBLIK (A -2 (B,
BhFE VR AL : 0~12 min, 19% B; 12~60 min,
19%~36% B. AFIE 1 mL/min, A3 30 C,
HEFEE 10 uL, FIE K 203 nm.
2.1.4 JVESHHER

(1) EVERRFE: 73k & W =21y
R, AZ 21 Rg. AS 2T Re 5 AZ 21T Rb,
AN [F) JO 2 A PR Ao ) JR S 3 10wl 4% “2.1.37
T 1R 0 35 2 R AR DU 5, LA S8 1oy 1) T o
WRE IR AR bR (XD, WA YRR (YD), 24
LEPERIA R 4 R SR EE R, (8]
HRBOMEPEIE B LR 2, 3R 2 al a2 i
i R PE R R R AF o

R2 6HMBREMARAERER

Table 2 Linear relation of six standard samples

X TR B Epy R? 2R VRV Y0 [/ (pgrmL ™)
=-LRHER, Y=2 479 383.345 0 X+ 16 098.984 0 0.999 8 55.99~2 000.00
AN R Y=1769279.334 8 X+63 462.778 7 0.999 8 83.98~3 000.00
ANZEH Re Y=2 071 563.329 7 X+53 410.423 4 0.997 4 61.69~2 200.00
ANZ B Rb, Y=1950 647.382 5 X+59 072.627 3 0.999 5 67.19~2 400.00
R (AT Y=2.407 6 X+0.049 3 0.999 7 5.60~72.00
JNEANE 1) Y=0.049 5 X+0.042 3 0.999 2 2.18~43.54

(2) K52 R Ee : =R (S, 4%92.1.27
T 2 B R 5 “2.1.37 TR (0 &R E
SRR 6 X, il — LRI R AZEF Reis A
Z 21 Re AN Z 215 Rb, (U THIAN, 45 B R DX 4
PRSP A RSD 435 0 1.64% 1.91%. 1.20%
550.87%, AR B RS

(3) EEMIRLE: FATRIUE —FEM (S 6
B, 4% “2.1.27 D& AU R, % “2.1.37 I
TR, d R =BT R ASE
1f Rgi» NS4 Re FIAS 21T Rb, [WIETHIAN, 25
REIIX 4 Fr2FEmF RSD 20520 0.91%.
1.53%. 1.42%%5 1.48%, RHZITIEER R

(4) Feoe MEREe: W=t (SD), $%2.1.2”

Tl e il s, ol T 0. 20 44 8. 12 524
hi% “2.1.37 Wi Rk SR pE e, 45 3R
—tBH R. AZE1 Rgw AS 21 Re NS
EAF Rby ETHFR RSD 23514 0.77%. 1.06%-
0.82%- 0.89%, MR FAWATE 24h WELE
(3 IOFE RIS ARG AT Rl e 2 1 5
1 =-LFES 6 40, 2RI =L Riw AS 1Y
Rgiw AZ 1 Re MIAZS 1T Roy MR G &, 4%
“2.1.27 Tl R AT, % “2.1.37 TR
PSRRI o T =BT RV AS A R,
ANZ A Re fIAZSEAT Rby PRI INFE R 530
9 99.75%- 101.31%. 98.47%. 99.23%, RSD %)}
) 131%. 1.60%. 0.76%- 1.50%, FMHiZ% kR
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Table 3 Content of six index components of P. notoginseng samples

JiE 5y #/(mgg )

Tt #/(mg-g )

o o
s B, B, B, B, B; B, i B, B, B, B, B; B,
S, 637 4339 1479 2953 765 610 | Sux 673 4936 520 5121 788 1076
S, 1511 5039 497 1759 672 312 | Sy 3.07 3469 202 3568 549  7.88
S, 201 5256 10.16 2301 7.2 371 | Sux 428 4912 179 2869 778  12.90
S, 733 63.60 605 2740 750 483 | Sy 428 6650 350 15.14 635  33.67
S 642 6792 833 27.04 1027 361 | Ss 562 5712 634 27.63 898 1257
Se 828 5665 419 3228 669 870 | Sy 556 4163 149 3357 479 2186
S, 691 4847 993 4619 687 1178 | Sy, 865 5351 506 1489 594 2659
Sg 590 4917 368 4119 680 1117 | S 846 5973 1647 2833 717  34.46
S 797 5088 993 2825 647 1101 | Su 590 5079  2.83 2140 655 32.83
S1o 517 1189 138 2566 537 2537 | Sss 421 4262 825 3334 556 1272
Sy 374 3292 333 1869 749 2435 | Ss 6.18 4833 271 2804 891 1646
Siy 561 6022 217 1431 599 13.08 | S» 1264 6331 163 2736 599 4838
Si3 862 3439 48 6485 658 11.09 | Su 792 3214 295 2138 589  29.09
Sy 817 49.07  3.63 2685 553 10.05| Sw 1909 3341 124 2459 517 3629
Sis 566 4980  3.66 2594 7.0 857 | S, 1162 5109 457 2468 468 1593
Sie 1564 5570 857 7407 547 23.03| S4 406 4102 176 2825 779 1191
Sy 1342 5724 874 2439 632  638| Su 527 53.09 181 1972 7.66  15.19
Sis 675 67.10 623 2329 634 31.00 | Su 852 6544 959 2255 698 921
St 839 7040 513 2259 667 1712 Sau 694 4845 356 1455 661 1422
S 681 5755 776 21.72 611 2736 | Sus 637 6054 547 1808 733  10.28
Sy 11.14 6243 099 2723 585 4772 | Su 720 39.66 1847 5698 679 4123
Sy 498 5937 372 2602 640 837 | Sp 704 5628 032 4808 646 2036
Sys 937 50.86 554 3983 7.5 1091 | S 754 6620 284 2393 636 1496
Sys 887 4721 688 3460 596 1030 | Sk 662 5113 279 2134 707 1626
Sos 1108 7354 671 3797 721 982 | Sy 1709 7170 281 3380 730 11.57
Bi-—-LE1 R, B,-AZE1FRg B-AZE{1FRe Bi-ASEIFRb, Bs-BHill Beid £H

B,-notoginsenoside R,

22 FINADRAEZINERERNRESES

221 EMERRFES RPERRBOS T XA 1.20
mg M T 8 mL 70% LW, A 0.1
mol/L AICl; ZBFHRE R 4 10 mL. H4 T 0
i BRI AE HE 60% 5 BE FERRRE 6 I, 345 7 AN
TR PSR P ) P TR SRV, T 268 nm Ak IR
JCREAE o A% FRICTC 7K A 44 5560 LY 30.50 mg,

HBAL K 32 28T 100 mL & o K5 2 A% B 26 B B
0.05. 0.10. 0.20. 0.40. 0.60. 0.80. 1.00 mL T
WRE S, IAKZE 2mL, A 5%ABEHE 1 mL,
PSR URE BEZ R NN 4 mL IRAR IR, L Pk 7
BI85 KA I 30 min, W EIZR F WG T 490
nm AP IR G BEAE o« DLPTT S 2 X B R
WP AR (XD, 268 nm 5 490 nm AEWOGE

B,-ginsenoside Rg; Bs-ginsenoside Re

By-ginsenoside Rb,

Bs-total flavonoids  Be-total polysaccharides

AR (Y, MR FE. 2T % b
TR R R (R R AN G T L 2,
HHE 2 WIS T 25 0] Bl TR R 1 G R R AT
222 SREREMENE  EFPREN(50.00£0.20)
mg =-EFERH AR, A 8 mL 70% LB, #E
TR R A SREX 1 h, B8 75 45 5 A0 e e 4R R
JELTFEIIEW . BIIEW 6 mL, IMAREF (0.1
mol/L AICl; ZEERR) E44E 8 mL, AR 20
min, FIHEYEE 190~600 nm, EHPK 268 nm.
FEROGRERAETT, A 2 sl 4 . it %t
i K N IO (Y, ga R R
AR SRR R (DL T, g5 R 3.
223 LR ZHRNE  AEFFREC (500.00+
1.00) mg =-LFEAKI AR, DA 50 mL E#4iK, 60 C
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KU HEHEL 2 h, &5 JE AN BRI, € R IEAR
PR gE It 3 2R . A ENE =R JEWEL 20 mL JETR
FIAFET 2 10 mL, #h78 100%LFFE % 50 mL, R
SJJEHEDTUE 12 he RIEWLEL 9 000 r/min B0 10
min, B0 HMECEEWR, FH 30 mL 80% 4 E
W BRUTTE 2 K. R SE UG MU TE T4,
NBAKERE 40 mL, 7% 550 53K I
30 min. ¥ H) A %R 5 B I 1 mL I K
ERZE 2mL, NN S%AEBNAR | mL, $E5)JEH
WEREZME M 4 mL WKL, TR IRHE I &) J5
KB 30 min. W EFERA N E S G RESR
ShEGE, FTeE 350~600 nm, EEEK 490
nm. FEEOGIERERT, M QR R AL
WA EEREK N EE (Y, 4aE A
HETE RSP R R (DA, 4R
3.
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Xy Xy X,
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v=| .
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& TR AFAE BN A B I, R R B SR AR
RS R R B B AT TR T A A B, s ST AR A
WHRHFE Ro HA max/min (X X 0y X)) N
B FEARTE RRS B, =1, 2, =, n) FHHRKK
foME, AR IR

e LR b A [ A A 3

_ { X, —min(X,, X,,...X,)

Y| max(X;, X,,..., X,,)—min(X,, X, ,...

2
Xo)

(SN D R A USSR

_{ max(X,, X, ,...X,)- X, } 1)

Y| max(X,), Xy, X)) —min(X, L X, X))

2.3.3  AEVERE ST IRAR VRN AL ZARAR IR
I3 M R R i AR OB 2 R M B 4 4 R R S
SE N, DI 2O R0 A SR AR AT & B
Bl fEEEH RS, FERMERGLFIEENE

B, fE bR A S AR P R R ), 1 B i
TRARR AL IO RS B BB, X4 E W K
AR RCY R IR T SR AR A T LA O
B EWLA R psem, AEE R R E A, i
SRR A R,

(1) THES j BHEAR g (Ep:

E = —k; R,InR, &)

1

, M R,=0W, % R,InR,=0
Inm

=

(2) & SUE j BERPREIARCE (w)):
w, = I_Ej (iwj:l) (D)
Z(I—E/) 7

2.3.4  FEIBCRFIERE R bRAELL SRR S 5
FEbR B T AR TR I A IR SR B Z, 28 2t R P,

Z = (Rtj X wj)mxn (6)
235 gt 2 SugmE 7, AP,
Z"=(Z].Z),2Z)) @)
Hrp Z; =max(Z,Z,,...2,);
Z =(2,2,,2,)) (8

Kbz, =min(Z,,Z,,...Z,)
2.3.6 IFEENERN R SRR 2T RS
B Z M D, AR TR,

237 IMEENI N G S BT R ERRERE G,
FARE C PP SO THET . GTE [0, 1] X[,
HHEEE 1 Rz R e K, 8GR 0
FoRZAN N GBI S AT, AR P,
D-
s

2.4 [ TOPSIS D4R

KRUEEE T = thaehs, RARX (2) #rbaik
TR R. 1% (4) A1 (5) A e bR
FRERL, 193] w,= (0.182 0. 0.042 4. 0.210 5. 0.223
9. 0.109 6. 0.231 6>, %z (6) FE IR FEEE
Z, RliER (D, (8) WEERNE 2T 5KH N
B 7, Z'= (0.1820. 0.0424. 0.2105. 0.2239.
0.109 6. 0.2316), wFHIE Z = (0, 0, 0, 0, 0,
0. it (9. (10) THEBAMFEARL FAR A &
Z AR FHE Z IS D UK SRR ML
FERE G SR WK 4.

(100
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Table 4 D;", D;, and C; (relative closeness to ideal solution) of 50 P. notoginseng samples
i D’ D; G 4 % D, D G 4
S) 03163 0.1923 0.378 2 10 Sa6 0.299 8 0.174 0 0.367 2 12
S, 0.360 6 0.1556 0.301 4 26 Sy, 0.376 8 0.088 9 0.190 8 48
S; 0.3679 0.1310 0.262 6 36 Sas 0.360 2 0.101 4 02197 42
Sy 0.348 6 0.116 9 0.2512 38 Sa9 0.3439 0.168 9 0.3294 19
Ss 0.343 1 0.161 1 0.3195 22 S30 0.3277 0.136 8 0.294 5 27
Se 0.336 2 0.116 3 0.2570 37 S3 0.3397 0.126 1 0.270 7 33
S, 0.2816 0.182 1 0.3927 8 S32 0327 1 0.1518 03171 23
Sg 0.328 3 0.1299 0.283 5 30 S33 0.230 4 0.266 3 0.536 1 3
So 0.3119 0.148 3 0.3222 20 S34 0.3252 0.166 9 0.3392 16
Sio 0.348 7 0.1255 0.264 7 35 S35 0.328 1 0.1300 0.2839 29
Si 0.350 1 0.1289 0.269 1 34 S36 03346 0.130 1 0.2800 32
Si2 0.3855 0.075 8 0.164 3 50 S37 0.284 7 0.264 9 0.4820 4
Si 0.287 2 0.2145 0.427 6 7 S3s 03241 0.152 4 0.3198 21
Sis 03513 0.096 9 0.216 1 43 S39 0.298 1 0.2527 0.458 8 6
Sis 0.3612 0.089 8 0.199 1 47 S0 03273 0.1362 0.2939 28
Si6 0.2013 0.3022 0.600 2 2 S 03651 0.096 5 0.209 1 45
S17 03222 0.1650 0.338 7 17 Siu 0.366 9 0.097 2 0.209 4 44
Sis 0.299 1 0.174 8 0.368 8 11 Si3 0.326 2 0.144 4 0.306 8 24
Sio 0.3259 0.127 1 0.280 5 31 Sus 0.366 5 0.093 6 0.203 4 46
S»o 0.3022 0.1652 0.353 4 14 Sus 0.358 7 0.1022 0.2218 41
N 0.295 7 0.254 6 0.462 6 5 S46 0.168 9 03351 0.664 9 1
Sa 0.366 9 0.083 4 0.1851 49 Sy 03138 0.167 6 0.348 2 15
Sa; 0.302 8 0.150 8 0.3324 18 Sus 0.346 7 0.1050 02324 39
Sos 03140 0.136 6 0.303 1 25 S 0.3507 0.103 4 0.227 8 40
Sos 0.2959 0.1650 0.358 0 13 Sso 0.308 4 0.194 5 0.386 7 9

FKanrgn, il 2o, K& RIAHhE =
BRERFEL) C 43504 0.300 2. 0.341 1. 0.279 5.
0.338 7 5 0.323 0. KB = B AR = Hh =B 255
ERCAL, WSO S AP = B g S
FE I BN Kz 5 UE =L s —$eba & =
FUMEEE, R AR, M BN R 4 6
TR TSR A VP, BN IR — LA TR,
SRFEATRI VAT . FE Sien S16 BAK Si3 Hiw
PeI7 B R CAE T AR HERA T 3, KW
X3 ANFEA AR TR S, TR AR R Tt R
| S AR=TD ) /- A
3 iTie

SR VP IIEIT— e 24 Rk R v (A O
g5, ARIA PPN J7 AFAE LA R ) (1) BT
IR 0 €5 S5 A L R 1 A G VAN 5 SO PPN NI &
MR A R, T HA 2 IR K. (2) FREL
BIRE (R0 7 AT & e 23R M, RS B igfl
SR A DG EA S B, HAROMIPE. (3) BT
BRI 2 Ay e VPN 7 AN v 2 A

WS, HMELCEANERE P2 . (4) BT 2 iaheft
o RPN T SBETT G b 2R A, i HL
Ao Wi, HARSRIE. ()2, ZIRFsTr
WAFAER TR (1) IfrRs 2 AMEbrie ey 14
REARbR, BRAREE— Db iR (20 WfTaf
FE B MR IIRE M C, £3BIRHE R 4 R
AWEFCENL T =B A R PR, L
BRI =BT RV, a2
Sy R REAR PR S 0 AR S B, A
AORFHENE . BRI E S TR BCE SR T AR 3
SR SE RIS, TOPSIS #4220 4 o] i A0 g —
g, PR T oM R rh ZHRbX USRI, S
TR R SRR SCBL T =B AR
PRI LR AR ARG I . TR e B TR
PEPE, Bt Rl A, mlE) T HAl
2 [ HEAR TR VA S R P A% o
Sk
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