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Quality evaluation of Polygonati Rhizoma from different producing areas in
Anhui province by entropy weight and grey correlation degree analysis method
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Abstract: Objective The quality of Polygonati Rhizoma from different producing areas in Anhui Province was evaluated by
entropy weight and grey relational grade model. Method By measuring the content of seven main indicators of moisture, total ash,
acid-insoluble ash, extract, anhydrous glucose content, and total saponin content from 20 batches of different sources, the gray
correlation method was used to construct the quality evaluation model of medicinal materials in Anhui Province. Results Relative
correlation degree of 20 batches of Polygonati Rhizoma medicinal materials ranged from 0.4648 to 0.6577. There were 11 batches of
samples with relative correlation degree>0.55. Overall, the quality of Polygonati Rhizoma in Qimen County was the highest.
Samples from Qimen County, Guichi District and Qingyang County are ranked top with better quality. The samples with relative
degree of correlation less than 0.55 are concentrated in Shitai, Yuexi, Jinzhai and other places. The samples are ranked relatively low
and the quality is poor. Conclusion  The entropy weight and gray correlation model based on multi-index components were used to
evaluate the quality of Polygonati Rhizoma in different producing areas in Anhui Province. The method is simple, objective and
comprehensive, which provides a reference for the selection of high-quality provenances.
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MWET— &, WigFREEFERRES N, HigAs
Wridmr, RSB R, 225 25 R
FRJET 246 30M Polygonatum cyrtonema Hua, &
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B2 12 H ER B AR BORE SR 2 A B o0 R 3
ARG AR B AN [RITT RB, AN[R] = Bk 1 5
EAGRBREIRKZEN . HE T2 M i E LT
WiITi, ZEPEAZ e IY, BET 15
g 2 FEAR T R ORI TR S T T . — 1T
BI85, RGP E R .

TR STRIE /3 #ri2: (grey relational analysis) A&
IKE RS ITER—M, RRER R AR EE
AL B AR L, VR i & R R 1A SR FE 1)
—FhITER BT AR OSCEREE AT A A R
4”7 SR GHRRSMHYE, CNHTA S
Pyrrosiae Folium (9, %543 Phellodendri Chinensis
Cortex™], JifiH Gentianae Radix et Rhizoma 1121, 4t
F1 1 Moutan Cortex[t8155 Hh 2444 1 5 & PFAT o AL
(entropy weight method) & — &MWL, H
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FERTG, 78 EZ ) 2020 R E FEFRIERE T,
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&I PRA F]D; RE-52AA R g 78 KA ( |
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BB (HABHEAR]D,

1.2 i1ikF

AR BT R, FEEE. EE. KRR, UK
BRI . Jo/KH GBS i al; NS R Rby ( Lk
g 2 g SRR R A PR A R, it 42520050, it

O =98%), EHEH T (LET AR A
IRAR, #itS B20177, FiE¥=98%).
1.3 #&m

2018 /£ 9 F 26 H~10 H 7 H, %&iE T35
A s . aad. MRS RIZHAE 2
TR, ZBEIMERIR =L R 225
Tt =5 i e A R 5002 5 T A AR 8RR T B A R
HORG B Z 16 FRS P. cyrtonema Hua, SKIEILE 1.
WRIEHERAEN) 20 #HLXEFAEZ LT e+, ¥k
1, AU, WINTZH] 15 min 2% .0, YRR,
T, BRI

F1 BREETEFHEESEREERRE

Table 1  Sources of wild P. cyrtonema from different

populations in Anhui Province

Femmdm's  RFEH A Mk EE RESE BHR/m
QY1 & 60~65 3 234
QY2 & 75~80 3 461
QY3 HRHE 70~75 3 695
JH1 el sl 70~80 3 108
JH2 Ll fEIL 65~T70 3 438
GC1 Fb[X 75~80 3 725
GC2 T X 70~75 3 181
GC3 Tt [X 60~70 3 439
ST1 HER 70~75 3 83
ST2 AEHR 65~70 3 214
oM1 A& 60~65 3 431
oMm2 B E 65~75 3 698
0]\ K] B E 75~80 3 874
NL1 [E] 785 60~70 3 345
NL2 [E] 785 70~80 3 168
JZ1 GIEE 60~70 3 507
JZ2 SR 70~75 3 136
JZ3 GIEE 75~80 3 293
YX1 EVE 60~65 3 698
YX2 A= 65~75 3 467

2 FRGHR

2.1 EXIBFRNE
ZHR (P EZGH) 2020 FRRGEFEDURNE 20
HIRFRE M IRy BRIy BRANEIK 7y =
YIRNTC/K 8 A e, A E R 3 Ik, 4
R 2.
BIKG B = KA G S5 — 2 T &) i i &
AN IS & = (TR JE S T — SR R R &
TeK B B =CXVsXN/M
C AR bR i 2 T O RF TR BB s Vs B AR IRAA R N 42
HCRCARREAEEG M AR &
22 REFEERNE
221 FEBEWHIE 0.2 mL 5% A HERE- VKBS R
W G RcH]D, VKGR in 0.8 mL = &lg, 12,
60 CZK¥ M 15 min, FUKIE 2 min, 15 mL
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Table 2 Determination results of Polygonati Rhizoma from different populations
FEgis K% BRI I% AN IR 53 1% =% TR EIREI% MEAF% EHET /%
QY1 11.203 2.355 0.270 87.272 13.708 0.876 0.015
QY2 11.295 2.306 0.240 87.496 13.953 0.892 0.017
QY3 10.990 2.341 0.260 87.935 14.272 0.883 0.016
JH1 11.740 2.296 0.240 85.865 13.105 0.868 0.015
JH2 11.680 2.349 0.269 85.851 13.028 0.873 0.015
GC1 11. 201 1.583 0.187 86.037 13.078 0.853 0.013
GC2 11.129 1.537 0.192 86.376 12.479 0.849 0.012
GC3 11.310 1.486 0.181 86.424 12.836 0.844 0.012
ST1 10.675 2.458 0.308 84.770 11.975 0.833 0.011
ST2 10.427 2.513 0.312 83.820 11.539 0.847 0.012
QM1 11.367 1.625 0.201 88.405 14.437 0.826 0.011
QM2 11.021 1.577 0.194 88.623 14.274 0.821 0.010
QM3 10.864 1.503 0.189 88.955 14.659 0.812 0.010
NL1 11.108 2.256 0.271 83.333 11.173 0.870 0.014
NL2 11.249 2.197 0.262 83.895 11.154 0.861 0.013
JZ1 11.542 1.563 0.257 81.333 11.605 0.832 0.011
JZ2 10.847 1.645 0.268 81.088 11.567 0.844 0.013
JZ3 11.058 1.682 0.274 81.196 11.583 0.837 0.012
YX1 11.373 2.343 0.227 81.258 11.518 0.784 0.008
YX2 11.579 2.216 0.203 81.001 11.467 0.780 0.009

VKESIR, V851, #HE 5min, EPfRRT-,
2.2.2 XIGERESIE MAS2H Rb o
11.3 mg, FEEMOE, MR, E2452 10 mL,
BRI,
223 LTS MR T 60 C
6 h &, FMEENUR R Y S0, BRI R
1.00 g, ¥EEFRE, N 14 FE/KMFIETEE, 40 C
AL 50 min, JEIT, JEEFIRECL R, &9 2
OIS, B 25 mL S, KA T R B %0,
o, RIS
224 FREfZRMZH NS B Rb I EIE
% 40. 80. 120. 160. 200 L, & 10 mL H 2
o, HERIER, ZJE P RRE A RS OTE, DA
FHRARF 2, RS —n] Lo ot Evk GaE
0401), 7£ 550 nm AMERSGEE (A). BL A fEHAHN
AR (YD, AZBAF Rb FENEANR (X), 4
Frphsk, 73 EH5F Y=0.004 X—0.0748, R?=
0.999, KW AZ 1 Rb Jli 1L 45.2~226.0 g £k
PRI
225 HEAFMNE  FEE I IR 100 pL,
FERVER, 2 JaBRRIA 2 &, DU R )
N H, HIBEAN-AT W6 ESE GEN 040D),
£ 550 nm AbIE A fH. THEZRNE 2.
BB E =M1 X 250/M
Ma A HRA A 2R 0 O RE TR, M R

=i
fem

23 EWMEFREENE

231 XHGIERISIE RERICE RS E T 5
mg B\ 5 mL &EIEH, IR EEZE, BoEs,
il B2 1 mg/mL 2 5 2 o IR AR . R 0.22
um FIEIEGE, (RIRORAE, &H.

232 B SRIET RIS & RSB PRECEOR R o
K29 BRIA, I 100 mL i) 80%ZEE, 76504
5], FRERE, MFAENR 3 h, fFAHERRE,

W CEEANE . FRARES], HhIE, HUER
#H . WEREI 40 mL [IER, T OIS 3
mol/L EhERVA R 100 mL ¥& /&, In#A[ElR 3 h, 54
HJF, BB ERFMN, I 20 mL IE T EEZEHL,
HE 2K, REIETEE, FBRbET, FREn
10 mL EHFZEZIEE, 0 10 mg/mL 7 R UK R
AW 0.001 mL, %, KH 0.22 um ISR SEL,

IR PRAF R,

233 @i 1F  Hypersil ODS; (200 mmX 4.6
mm, 5um) faikkE, AR (A) K (B) Niish
HH, BEEEBERL: 0~2 min, 5%~10% A; 2~10 min,
10%~35% A; 10~15 min, 35%~60% A; 15~20
min, 60%~80% A; 20~25min, 80%~100% A.

R E 0.2 mL/min, FEiE 30 C, KlpEK 203
nm, FFEE 10 pul.

234 iEEEFEE NLHESCHR T IERON i R E T

HEME WS RS PRI RAE 4 C%
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HRIE 24 h, R MR RSD A 0.70%, A&% 5
4% RSD 4y 0.42%, FEE A RSD N 1.4%,
BIIEE AU A 100.3%, RSD A 0.65%, 75435
235 FEMBIIE BRSO RE, IR
“2.3.37 Wi Nk afE, “2.3.27 TRHI& TR, B
WEEILE L, SR E 2,

A EHE I

et J\
B
JM PR
N A
0 5 10

15 20 25
t/min

1 EFEHT (A) MEKEHH (B)HPLC &IEE
Fig. 1
substance (A) and Polygonati Rhizoma (B)

DL R IR, REEAEAMATE (P EZ )
2020 SEFRINE, S/KEAE 10.427%~11.740%, ST2
Koy, GC3 K% EKIHE 1.486%~
2.513%, BRANEIKAYTE 0.181%~0.312%, GC3 Al
Ry Eesl, ST2 MUK MR AIE Ry %, B
7t 81.001%~88.955%, YX2 & & & &/, QM3
TERZ; TKHEERES R 11.154%~14.659%,
NL2 & &E/&D, QM3 FRKEE; BB H S EE
0.714%~-0.898%, YX2 E&Eix/, QY2 HHKZ;
EHURF TS EAE 0.008%~0.017%, YX1 &K
b, QY2 EERZ .
2.4 KERUE
241 BAEbRAEALIE: BIRSET k MERR, n
ANFEA (n=20, k=T7), NHEIEHHEIAT IR EL AL
B, bRAEL AR A

Yii=[Xij—min(Xi)]/[max(Xi) —min(Xi)] D)
Xi AIRIEHCE, X ARER S | AMERRIIEE
242 REWEAANGEEH WRiEEERTEEHE
e S, —HEARNE R (BD:

Ej=—In(n) 1Y pijInpij (2
Pi=Yi/YYii » %5 pij =0, NI%E X Inpij=0.

T SRR & MBARIE B, THES
FRbREORLE (W, THEEERILE 3.

Wi=(1—Ei)/(k—XiEi) 3
Ei JRE S E | ANMRAR IS B

HPLC chromatogram of iosgenin reference

®3 WPUEHERGEEEENE

Table 3 Information entropy and weight calculated by
entropy weight method
BT -SiE Ej Wi
K> 0.879 4 0.040
BIRG 0.8234 0.063
BRANEE IRy 0.816 2 0.061
tedisty)| 0.904 7 0.165
TR ERE S & 09781 0.245
BETEE 0.966 9 0.221
EWietoh = 0.953 7 0.205

25.1 JFIABIE R AEAC AL Oy T BE AR RSB
Bl T EANE B, 70 R 46 Hs 1EAT AR 1k Ab
ppler-22], R AL AL B 2

Yik= Xik/Xk )]
Xik NRIGEHE, X OWRE S K DM ERR I (H -
252 REFHHIHE WHPERMLSFHFIL
F{Ys} WEZSEFIIC Yo} T BILSH
Fe B M i 72 2 7% 7 51 1) SR Bk SR 8003 il A 20 (5D
(6) TT5H:

&k = (Amin—+pAmax)/(|Yik— Y| +pAmax) (5)
Amin=min|Yik—Ys/, Amax=max|Yik— Ysx|
Eky=(Amin+pAmax)/(|Yik— Y|+ pAmax) (6)

Amin=min|Yik—Yw|, Amax=max|Yik—Yu|

p NI HEREL, ALK p BUENRIRLE “2.4.27
BUN USRS fabr R B AR, IFRA R 4.
253 KREEMIHE: mMSHFIIRE righ
REEZHFIRIKEE rig 7 4% A (7)) M2 (8)
s

Fi) = Ek)/N 7

rigy=.Ekv/n (8)
2.5.4 A RERERIVHE  HXREKE n5&its
I KL i) Fi 2S5 P I KRB gV
R, HHRINENT:

ri=riw/[rie +rio] 9

THREE RN 5, HLHE AR SCIRE 1R 1T
W TR IATHE, AR A I 4S

MJBTEHIE A B, B AR S R
v o Rk 123241 AR A E I LR tHA) . R
EHRHUE RS T REhR, W K AR AN
WSR2 08 B A2 2 AR TORS EAT B VEAT
RIS G ART RERE A 0.464 8~0.657 7,
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Table 4 Correlation coefficients of each evaluation unit with respect to optimal reference sequences
FE g = - p—— ; ST R — =
K5y ISV ¥ix BRANE K5y Rl JOKEERESE LBREEE  EHETOSE
QY1 0.09 0.13 0.11 0.26 0.37 0.33 0.30
QY2 0.09 0.13 0.10 0.26 0.38 0.34 0.34
QY3 0.09 0.12 0.11 0.25 0.39 0.33 0.32
JH1 0.09 0.12 0.10 0.26 0.35 0.33 0.30
JH2 0.09 0.12 0.11 0.25 0.35 0.33 0.30
GC1 0.09 0.08 0.09 0.25 0.35 0.32 0.26
GC2 0.09 0.08 0.09 0.25 0.33 0.32 0.24
GC3 0.09 0.07 0.08 0.25 0.34 0.32 0.24
ST1 0.08 0.12 0.13 0.25 0.32 0.32 0.22
ST2 0.08 0.13 0.13 0.24 0.31 0.32 0.24
QM1 0.09 0.08 0.08 0.26 0.39 0.31 0.23
QM2 0.09 0.08 0.08 0.26 0.38 0.31 0.22
QM3 0.08 0.07 0.08 0.26 0.39 0.31 0.21
NL1 0.09 0.11 0.11 0.24 0.30 0.33 0.28
NL2 0.09 0.11 0.11 0.24 0.30 0.33 0.26
JZ1 0.09 0.08 0.11 0.23 0.31 0.32 0.22
JZ2 0.08 0.08 0.11 0.23 0.31 0.33 0.26
JZ3 0.09 0.08 0.11 0.23 0.31 0.321 0.24
YX1 0.09 0.12 0.09 0.23 0.31 0.30 0.16
YX2 0.09 0.11 0.08 0.24 0.30 0.31 0.18

"5 NEFHEBEHERENKHKERREHF
Table 5 Relative correlation degrees and quality ranking
orders of Polygonati Rhizoma from different populations

e BROCIRE BRZEREC M OCHE T

QY1 0.748 9 0.404 0 0.649 6 4
QY2 0.738 6 0.403 8 0.646 5 5
QY3 0.748 8 04131 0.644 5 6
JH1 0.6011 0.4310 0.5824 11
JH2 0.7399 0.4130 0.6418 8
GC1 0.599 8 0.428 0 0.583 6 10
GC2 0.7521 0.4170 0.6433 7
GC3 0.5993 0.4221 0.586 7 9
ST1 0.509 5 0.4915 0.508 9 14
ST2 0.5019 0.4880 0.5070 15
QM1 0.8178 0.4408 0.6498 3
QM2 0.8197 0.4410 0.650 5

QM3 0.822 4 0.428 0 0.657 7

NL1 0.4909 0.467 6 0.5122 13
NL2 0.4894 0.4510 0.520 4 12
JZ1 0.478 3 0.497 3 0.4903 16
JZ2 0.4704 0.4920 0.488 8 18
JZ3 0.4779 0.4990 0.489 2 17
YX1 0.4309 0.496 1 0.464 8 20
YX2 04421 0.4810 0.478 9 19

B 2808 N & P RS R B A — B 2 s kI
A [7) 77 b B R TR ARG SQIBEBE /N, FE 6 S BB B >
0.55 [IRE A 11 i, AH A 2 AN [RDER 1) SRS 24541
FHF SCTE IR AT 22 5, SAA A T B 0 R S
W i, X5 R ILE 20, R RO ot gt
FAR—F A, FRTE. SX . FHHERRER
HEFERT, SR, AITE DA b= h X3 v e
PRk, BTN TR, BRI R 24
Jii o AN IR FE <<0.55 IIREASE TR G &1,
&7, MRS, FERINHEL AN SRS, SR,
HApE VG B3R RN AR, PTRE 524
IR A KIS R AL B A OC
3 it

FRE BT 2 HE M, — ok, ZAEERE
LR IR SN T R R, IRk BEAE A
ITH R3S AR TR R, BORS bk R iE A I R
38, RS ZMEER . HiTFAE. K
ARSI, 3 ERE 2 A2 RO AT
2R 28, R B S AV SR M R, K
BABT TR StithX . FRHE SR, SRR
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