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Abstract: Objective To establish a quality evaluation model of Notoginseng Radix et Rhizoma using the entropy weight method combined
with the gray correlation method and the TOPSIS method for evaluating the quality of Notoginseng Radix et Rhizoma and its processed products
from different origins. Methods The water, alcohol extract, saponin content, polysaccharide yield, total polysaccharide content, glycoprotein
content and uronic acid content were chosen as detection indexes for Notoginseng Radix et Rhizoma, the weight was calculated by entropy
weight method, and the indexes were statistically analyzed by grey correlation method and TOPSIS method. Through statistical analysis, a
quality evaluation model of Notoginseng Radix et Rhizoma was established to comprehensively inspect the quality of 15 batches of Notoginseng
Radix et Rhizoma from three production areas, including Honghe, Wenshan and Quijing, and its processed products. Results The results
showed that the indexes of Notoginseng Radix et Rhizoma from different regions and batches were quite different. Comparing the changes before
and after processing, it was found that the moisture content decreased, the extract content increased, the saponin content decreased, and the
polysaccharide content increased. Fifteen batches of Notoginseng Radix et Rhizoma and processed products quality ranking results TOPSIS were
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in good consistency with the grey relational analysis. Conclusion The quality evaluation model was established by the combined application of
gray correlation method and TOPSIS method based on entropy weight method, it was simple and effective, which can be used for the quality

evaluation of Notoginseng Radix et Rhizoma.
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notoginsenoside R1; ginsenoside Rgi; ginsenoside Rbi; water content; alcohol extract; saponin content; polysaccharide yield; total

polysaccharide content; glycoprotein content; uronic acid
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®1 HRTHES 2.2.2 XTHEAERIIH & REERREEEE R
Table 1 Sample information of Notoginseng Radix et 18 Rg1. NS Rby &&E, IMAFE, #)
Rhizoma

G5 CREM MEFRE CRYUOHE #S RSk

Ql =l 3 2020-09 YCBO0I0001 120
Q2 =M 3 2020-09 YCBO0I0002 120
Q3 = 3 2020-09 YCBO0I0003 120
Q4 mEM 3 2020-09 YCBO0I0004 120
Q5 =M 3 2020-09 YCBO0I0005 120
W1 =il 3 2020-09 YCBO0I0006 120
W2 = 3 2020-09 YCBO0I0007 120
W3 =il 3 2020-09 YCBO0IO008 120
W4 =EIl 3 2020-09 YCBO0IO009 120
W5 Xl 3 2020-09 YCBO0I0010 120
HL ZR4 3 2020-09 YCBOIOO11 120
H2 =R 3 2020-09 YCBO0I0012 120
H3 =L 3 2020-09 YCBO0IO013 120
H4 L 3 2020-09 YCBO0IOO14 120
H5 =L 3 2020-09 YCBO0IO015 120
2 Fo

21 Z=Ztras

PR — R =, AR 40%[K,
i 24 h BiEiE. ZBINAEEZRAEH, BA=
LZ5ht, 750 3h JEELE, BROIA, HT.
22 BYHIHRENE
221 it Sunfire Cig il 4E (250 mm X< 4.6
mm, 5.0 um); FRBIAHALNE-Ks BREDER: 0~
12 min, 19%Z.ff5; 12~60 min, 19%~36% 2.
PRFUAL R 1 mL/min; &3 K 203 nm, #3E 25 °C;
BERERFL 10 pL. HPLC i & WA 1.

A ANZEH Ry
ﬂ ANSEH Rby
=LBEHR, I| J"
Y | - /
B

NS BH Ry
ANZ 21 Rb
1] =R S
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1 EAXERS (A=t (B) B#E=+t (C)HPLC it
Fig. 1 HPLC chromatogram of mixed reference substance
(A), raw Notoginseng Radix et Rhizoma (B) and steamed
Notoginseng Radix et Rhizoma (C)

BRGNS ER, HPE5EASEH Ra 1.2
mg/mL, AZE1FRb;1.2 mg/mL, =-tL&1F R10.3
mg/mL.

2.2.3 HHAMIER IR R 4 S =
LM A 0.6 g, M 50 mL FHEE AR E R, E T
W, 80 C/KIBIH 2 h, R, FM B &,
224 MERRFE L2227 TR XTI S E TR
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W (y), ZilbrdEhg, MHEETE, W& 2.

*2 ZtEBH R, ASEH R, ASEHRLL&MXR

Table 2  Linear relationship of notoginsenoside Rj,
ginsenoside Rg: and ginsenoside Rbz
i 5 72 R? Bdyil(mgmL?)
=BEHFR y=3X108x+10072 09998  0.0015~0.0105
ABEF Ry y=3Xx108x+71848 09999  0.0060~0.0420
ABEH R y=2X108x+19282 09999  0.006 0~0.0420

225 FBEEMIRK EWLAMFET 64, 1442.2.37
T A i 1) £ 7 V) & R IR, “2.2.17 i
ZAFFHEFE 10 pL, 32 EIH I RIE R = L2
# Riv AZ 2 Rgi. ASEF Rby fRH I [A] RSD
23514 0.70%. 1.69%. 0.50%; I&MH A RSD 437N
2.95%. 0.14%. 2.55%. iEBHEREE R,
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#3 ZtEMREESMRE LAREEFESE
Table 3 Saponin content of 15 batches of raw and processed products of Notoginseng Radix et Rhizoma

i = ERE R/% AZREH Ry AZEE Rh/% 2H A%

A = LRE RN AZREHE R/% AZEH Rh/% 2H %

Q1 05481 4,009 3 3.1858 7.7432
Q2 0.7739 35382 27368 7.0490
Q3 0.658 2 3.2893 29975 6.9450
Q4 0.8499 2.9879 2.6097 6.4475
Q5 0.7513 32147 24520 6.4181
W1 0.598 5 23135 21310 5.0430
W2 0.507 2 22373 1.9474 46919
W3 0.5541 2.3439 23253 52233
W4 0.5325 24545 21221 51091
W5 0.6519 25732 22766 55017
H1 0.6514 3.8033 3.5552 8.0099
H2 0.8017 3.9929 3.6503 8.4449
H3 0.8517 42478 3.5769 8.676 4
H4 0.7212 33778 2.7620 6.860 9
H5 0.8278 3.8429 3.296 8 7.9675

Q1 0.5900 34824 3.6216 7.6940
Q2 0.786 4 3.667 2 2.9368 7.390 4
Q3 0.650 6 33989 2.986 6 7.0361
Q4 0.6876 3.0573 2.7894 6.534 2
Q5 0.653 2 40570 3.7782 8.4884
w1 0.5497 2.806 4 2.9428 6.299 0
w2 0.4493 21975 1.6679 43147
W3 04299 1.9370 1.7970 41639
W4 0.4426 2.058 0 1.8989 4.3996
W5 0.7209 3.0509 3.0355 6.807 3
H1 0.6313 3.1952 2.6495 6.476 0
H2 0.4475 21107 1.8426 4.4008
H3 0.6790 32471 34411 7.367 2
H4 0.6380 35371 29123 7.0875
H5 0.6012 3.5728 2.7637 6.937 6

®4 ZtERREEGIRE 15 HORKS . REY. SREERER

Table 4 Results of moisture, extract and polysaccharide yield of 15 batches of raw and processed products of Notoginseng

Radix et Rhizoma

2z IKIM% R HI% R RI% 2K IKIM% = HI% ZHEEEI%
Q1 11.859 2 17.4701 6.1532 Q1 8.3479 18.108 5 13.248 7
Q2 12.340 3 16.180 1 5.5511 Q2 8.018 8 16.984 8 8.8710
Q3 13.1932 16.425 8 57853 Q3 8.376 9 16.7515 9.2600
Q4 13.3479 16.288 1 8.9109 Q4 8.326 0 16.469 4 111243
Q5 12.054 1 18.446 4 9.2110 Q5 8.3920 20.162 3 9.168 0
w1 12.683 7 16.514 4 8.869 1 w1 7.4302 16.980 3 11.7301
W2 129733 16.549 2 8.8212 W2 6.7859 16.947 5 13.8571
W3 13.1171 16.339 3 9.623 8 W3 6.804 2 16.497 6 16.090 2
W4 12.784 5 16.1159 10.463 7 W4 8.088 3 16.4910 15.503 0
W5 12.982 3 16.599 2 9.1718 W5 74735 17.155 2 14.106 6
H1 127152 16.992 5 10.312 9 H1 9.5537 17.536 6 15.387 7
H2 12.769 1 16.628 7 9.6381 H2 10.854 0 16.970 1 14.806 2
H3 12.674 2 16.853 9 9.2852 H3 8.9055 17.3339 12.9519
H4 12.678 9 16.618 1 11.4375 H4 6.507 4 17.186 5 16.095 5
H5 12.901 8 16.868 9 11.856 5 H5 9.592 2 17.874 7 11,9391

33 SWEEME A& BN
[ 5 MR, S LR EHE R 34 BURSMA

AR R, SOL P T I 20, 340 WRBUKH SRR HIA = LR P O B

EEGROCLRLITHRE, RT M B Xy (=1, 2, ey ng J=1, 2, ey my n=

TEEMRESBR, HPam s 8. &
filf5 Q1. W1 F1 W5 3 ML Z HE & & iA T %,
Heftos 2 A pr BT, Dl wW3 B inE %,
EHSER Q3 LA, HAMIIAEAFRZET
B FR QL Al H5 HEREIR & S08 A R FEAh, Sty
Ml S A Py o, Hodbsoh Wi W2 F1ws 3

15, m=7). 7 MabrFKkD SEA S EN A
br, BUECHE RN LT o 75 B IR A6 Bl 3R AT [F] 17
e, 13 BIF A AL R RE Xy, BTSSR E
B Cep) MALE (wpo THESRIE 6. 584
S L T TR AR B EORE L, RO, R b ) B R
BEBUIN, FRARXT T RN AR, AR
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#x5 ZtESKEEFRE BLIRRZE,. E0. BEREBRIZER
Table 5 Contents of total polysaccharide, protein and uronic acid in 15 batches of raw and processed products of Notoginseng

Radix et Rhizoma

A b 2% H /% R R /% 7K i W% HHY% BRI 21 %o
Q1 43.866 4 0.4197 48.382 3 Q1 41.7897 0.3547 43.307 9
Q2 28,5357 0.3731 39.260 4 Q2 51.498 7 0.346 8 543715
Q3 33.2579 0.3208 32.166 6 Q3 40.109 8 0.4053 38.009 1
Q4 34.461 6 0.3897 37.8710 Q4 374511 0.264 7 50.367 2
Q5 34.408 7 04331 43.860 2 Q5 38.0595 0.4188 46.449 2
w1 60.096 6 0.4136 37.396 3 w1 55.440 5 0.264 5 59.230 2
W2 51.3532 0.462 5 31.320 8 W2 64.144 2 0.2475 67.161 2
W3 46.1151 0.458 6 39.622 9 W3 92.0013 02451 521277
W4 60.744 7 0.436 9 35.661 7 W4 62.6759 0.246 4 47.424 4
W5 68.5357 0.448 6 29.9487 W5 68.138 9 0.2277 61.827 8
H1 39.369 0 0.389 2 36.6110 H1 47.3849 0.228 2 61.3532
H2 243161 0.398 1 42.876 4 H2 40.8770 0.2345 58.591 6
H3 49.660 1 0.406 4 53.879 6 H3 50.228 8 0.204 2 60.0155
H4 38.3108 0.409 7 39.208 6 H4 57.146 8 0.199 4 45.4309
H5 374775 0.396 4 42,7297 H5 62.993 4 0.2192 39.061 9

*6 =tERRHEFRESBRINE
Table 6 Information entropy and weight of raw and processed products Notoginseng Radix et Rhizoma

=k BIRE% RN KaI%  ZHEEERY% EZLIL HRHI% P IR/ %
g CZEdD 0.9058 0.862 6 0.919 2 0.9279 0.916 2 0.938 6 09121
wj CZEdD 0.1525 0.222 4 0.1308 0.116 8 0.1358 0.099 5 0.1423
e (&) 0.9037 0.8218 0.953 6 0.9119 0.859 0 0.9059 0.916 4
wj (&) 0.1323 0.2449 0.063 7 0.1210 0.1937 0.1293 0.1149

MF 6 tHIRER AT DL A = BRI
REYM>EHSE>HERR S E>ZHEE>K
>ZHEAE>EAGE; A=-LREREKRD
NBREEY>ZRHEE>SBEHSES>SEATE>Z
PR3 > WL & 5> K57

342 REKEKELETH L AIRIIMIXT RIRE &4
@ BRFEFERE Xy (=1, 2, - , ns j=1,
2, seeees , m; n=15, m=7) RAEALALIRAG B bxiE
WHEE v THHREBNSHFISRESFHF IR

WS FIIIBREE (). BESHFFIMN
BORIERE () MRS RIREE (7)o MRS RIEK 7.
Yij =Xl Xi D)

3.4.3 TOPSIS LTk LS 1 BPE 6 5
HIE. B AR KEE (D', D) BUEZX R

SEARA ML FEE (C), Z5R N 8.

344 ALK CEE-TOPSIS it 5 44 G ik iF
TR IR AR 7 2 5 AR AR 10 ) LA ARBURE B2 3E
1THEF?, TOPSIS J2@ARHE AN b G 5 3 AR 2 29 1)

x7T ZEERREEHIRE 15 HORMB LB E KA XBE

Table 7 Weighted relevance and relative relevance of 15 batches of raw and processed products of Notoginseng Radix et Rhizoma

A b 5 n n ZE n n n
Q1 0.5933 0.512 3 0.536 6 Q1 0.4935 0.5779 0.460 6
Q2 0.437 6 0.690 9 0.387 8 Q2 0.494 9 0.598 6 0.452 6
Q3 0.3841 0.780 6 0.3298 Q3 0.5016 0.7016 0.416 9
Q4 0.4459 0.6557 0.404 8 Q4 0.447 0 0.655 6 0.405 4
Q5 0.582 2 0.549 4 0.5145 Q5 0.5735 0.625 4 0.478 4
w1 0.498 6 0.5750 0.464 4 w1 0.503 8 0.547 8 0.4791
W2 0.461 2 0.660 3 0.4112 W2 0.576 9 0.6195 0.482 2
W3 0.476 8 0.610 3 0.438 6 W3 0.6255 0.636 7 0.495 6
W4 0.5239 0.604 3 0.464 3 W4 0.486 3 0.649 2 0.428 3
W5 0.548 5 0.607 4 0.4745 W5 0.5575 0.5235 05157
H1 0.566 2 0.498 2 0.5319 H1 0.5410 0.5297 0.5053
H2 0.562 2 0.556 1 0.502 7 H2 0.462 7 0.6990 0.398 3
H3 0.706 9 0.4380 0.6174 H3 0.511 8 0.5312 0.4907
H4 0.5918 0.508 9 0.5377 H4 0.6105 0.518 3 0.540 8
H5 0.622 8 0.4870 0.561 2 H5 0.459 6 0.592 2 0.4370
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PO LA THER? o IZ RUBBGETTEAUE, X 2 /M
RIBHRHAT BRI, S B R AR AR TP AR A o
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2 FHHATIBUT LR EMGEE T, LA ML RGHOR,
RV GO 2564 b B 25 i L 5 HER
15 MRS HE, HEFSE R IR 9.

%8 =t4ERRHEMFRE 15#KX D', D RAXMAIEE Ci

Table 8 D+, D™ and relative closeness Ci of 15 batches of raw and processed products of Notoginseng Radix et Rhizoma

A D' D~ Ci R D' D~ Ci
Q1 0.095 4 0.144 2 0.6017 Q1 0.1726 0.1058 0.3800
Q2 0.186 2 0.069 8 0.2727 Q2 0.199 2 0.0835 0.2953
Q3 0.188 1 0.046 6 0.198 5 Q3 0.2252 0.087 2 0.2790
Q4 0.1856 0.056 5 0.2333 Q4 0.2377 0.058 4 0.1971
Q5 0.0837 0.1827 0.685 8 Q5 0.1498 0.2018 0.5739
W1 0.1630 0.0817 0.3338 Wi 0.196 6 0.077 8 0.2835
W2 0.1759 0.066 0 0.2729 W2 0.202 3 0.0932 0.3154
W3 0.1777 0.065 8 0.270 2 W3 0.2135 0.1383 0.3930
W4 0.187 2 0.080 4 0.3005 W4 0.2213 0.077 4 0.259 2
W5 0.168 2 0.089 4 0.346 9 W5 0.1811 0.104 3 0.3655
H1 0.1309 0.104 3 0.4435 H1 0.1776 0.098 4 0.356 5
H2 0.154 3 0.097 6 0.387 6 H2 0.216 3 0.069 2 0.242 4
H3 0.121 4 0.1328 0.5223 H3 0.1839 0.089 2 0.326 6
H4 0.150 8 0.090 3 0.374 6 H4 0.1853 0.0938 0.3361
H5 0.1340 0.107 9 0.446 1 H5 0.1554 0.108 7 0.4117

R9 =ZtHERKEMEHIRE 15 HORGEMHEE T,
Table 9 Comprehensive closeness T; of the 15 batches of raw and processed products of N. Radix et Rhizoma

A i Ti e # Ti e 5 iy
Q1 0.569 2 3 Q1 0.420 3 7 Q1 2
Q2 0.3302 13 Q2 0.3739 11 Q2 13
Q3 0.264 2 15 Q3 0.3480 12 Q3 14
Q4 0.3190 14 Q4 0.3013 15 Q4 15
Q5 0.600 1 1 Q5 0.526 1 1 Q5 1
w1 0.3991 9 w1 0.3813 10 w1 9
w2 03421 12 w2 0.398 8 9 w2 11
W3 0.354 4 11 W3 0.444 3 2 W3 8
W4 0.382 4 10 W4 0.343 7 13 W4 12
W5 0.4107 8 W5 0.440 6 3 W5 7
H1 0.4877 5 H1 0.4309 5 H1 5
H2 0.4451 7 H2 0.320 3 14 H2 10
H3 0.569 9 2 H3 0.408 7 8 H3 3
H4 0.456 1 6 H4 0.4385 4 H4 6
H5 0.503 6 4 H5 0.424 4 6 H5 4

4 Wi SR R h AL 2 RE RS, 5 SR IRE D81 A

=BAEABEHE 2R R, AN
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R EVFA SO B . 28 =R WA =G
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BIF 7E 05 T 1) =Ll i, 7R3 =D S B SR
L2 EEAE W 7C AT 1 ot e 18 A S e i
[E 24 81) 2020 “FRRI T 3 Wik 4R br X =L 2 A
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XARERAE . A B EE AR AR A o
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