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Content analysis of main chemical components and its correlation with color
difference of Polygonum cuspidatum in Hubei province
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ABSTRACT: Objective To analyze the content and powder color difference of the main components in
Polygonum cuspidatum, evaluate the quality of medicinal materials from different sources and producing areas, and
explore the correlation between the content of components and color. Methods The contents of polydatin,
resveratrol and emodin in 58 batches of medicinal materials were determined by high performance liquid
chromatography, and the color difference value of powder was determined by colorimeter. The correlation between
main components and color difference was analyzed. Results There was significant difference in the content of
emodin between cultivated and wild products (P<0.01). The content of total resveratrol reached 1.0%. The content of
polydatin reached pharmacopoeia standard. Emodin was significantly correlated with color index values L” and a”
(P<0.01). Conclusion The quality of medicinal materials is better in Zhangzhuangpu, Gongan county, Jingzhou,
Hongshan town, Yingshan county, Huanggang, Yanglin town, Songzi county, Jingzhou are better, and can be used as
high-quality resources for further study. The color difference value of Polygonum cuspidatum powder can predict the

content of emodin.
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Table 1 Information of 58 batches of samples of Polygonum cuspidatum
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Fig. Chromatogram of extraction in Polygonum cuspidatum and
mixed reference substance
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Table 2 Linear relationship of three components in Polygonum

cuspidatum
% AT £k FFl/(mg/mL) 7
RAAF  Y=424.65X+1.7298 0.01369~0.3791  0.9993
FZESEE Y=770.66X+0.4677 0.01158~0.1215  0.9995
KEHR  Y=640.59X-0.2729 0.01785~0.1687  0.9994

23 FEFERL
231 GEAMFTOMEE. AR, TAHER
L5, ARSI OTE S T R B . Fae k.
B RSDEII/NT 2.5%, JnEE R ZRLE 98%~102% 2 [H],
RSD {H/NF 2.1%, ULBHIZ A RPNk &g . fag
P EE ML R
232 EEMNELEMTFOMEE. TAH, BIHER
LHE, ARSI R INE R TS EE . R
P SNAARFEDEIE R R E T RSD HE/N T 1%, 8%
DA RIS % . A R AR e
24 ESHPENE. BESE. KERSE568E
MELER
FEALHR ALY . AR, REE SRS OEES
RILFE 3~4,

®3 HEESPENE. BEAE. ARRSESCENEE

Table 3 Color difference and content of polydatin, resveratrol and emodin in the wild Polygonum cuspidatum

H5 BT (mg/g) FHIZE ™/ (mg/g) K& /(mg/g) BEEEPTEE (mg/g) L a b’ E'ab
Y-1 14.85 2.67 12.10 11.28 63.69 1260 2926 7122
Y-2 27.19 7.06 19.29 22.83 5751 1229 2734 6485
Y-3 21.27 8.61 14.49 20.94 61.62 1034 3074  69.63
Y-4 19.80 4.52 12.98 16.00 6192 1078 2957  69.46
Y-5 22.24 4.96 9.37 17.86 6529 1224 3178  73.64
Y-6 17.21 9.68 11.31 19.66 6336  11.63  31.04 7151
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s R /(mglg) FI# B/ (mg/g) K H/(mg/g) B (mg/g) L a’ b E'ab
Y-7 21.46 8.90 16.45 21.35 61.15 11.93 30.40 69.33
Y-8 32.16 2.85 18.15 21.50 61.90 14.06 32.32 71.23
Y-9 23.03 6.69 18.58 20.05 61.26 12.27 31.15 69.81
Y-10 12.65 5.09 12.19 12.43 63.70 10.14 30.68 71.43
Y-11 31.86 4.86 16.28 23.34 61.40 12.38 31.58 70.15
Y-12 23.08 2.68 7.99 16.07 69.57 13.29 37.47 80.13
Y-13 23.16 3.81 13.44 17.25 67.57 12.28 32.68 76.06
Y-14 21.64 2.60 7.80 15.15 69.44 12.81 36.37 79.43
Y-15 13.57 4.35 15.97 12.22 63.69 11.83 31.87 72.19
Y-16 18.08 2.24 15.02 12.73 57.89 12.02 25.18 64.26
Y-17 10.02 7.52 17.09 13.33 57.09 11.17 27.30 64.26
Y-18 19.88 12.69 19.44 24.22 56.60 10.85 27.30 63.77
Y-19 24.47 7.50 15.32 21.69 60.89 12.38 30.78 69.34
Y-20 28.64 7.47 13.21 24.08 61.94 13.04 31.18 70.56
Y-21 28.95 6.06 13.44 22.85 61.85 12.59 31.31 70.46
Y-22 29.49 7.26 16.93 24.36 62.16 12.80 31.77 70.98
Y-23 15.28 8.59 21.05 17.46 58.90 10.99 28.01 66.14
Y-24 10.81 491 8.15 11.18 66.73 10.48 30.21 74.00
Y-25 12.25 3.12 16.49 10.23 63.68 12.16 32.65 72.59
Y-26 5.61 3.49 9.01 6.75 45.67 5.88 13.21 47.90
Y-27 22.74 3.68 15.69 16.87 60.17 10.96 25.85 66.40
Y-28 23.60 3.29 16.02 16.98 65.13 12.46 32.18 73.70
Y-29 36.33 1.44 3.75° 22.51 69.15 9.22 30.52 76.15
Y-30 16.27 3.85 19.24 13.29 61.50 11.14 29.67 69.18
Y-31 29.80 3.58 19.24 20.87 65.10 11.95 31.23 73.19
Y-32 23.57 243 14.38 16.10 63.16 11.69 31.02 71.33
Y-33 20.10 5.01 17.60 16.66 62.42 11.79 31.21 70.77
R4 HBERTERE. BEAE. ARESESGENEE
Table 4 Color difference and content of polydatin, resveratrol and emodin in the cultivated Polygonum cuspidatum

G5 RMUT/(mglg)  AREPEE(mglg)  KER/(mglg)  REEFE/(mg/g) L a b Eab

Z-1 13.95 7.68 6.30 15.77 61.43 8.12 24.19 66.52

Z-2 22.68 7.68 17.31 20.84 58.99 11.38 25.90 65.42

Z-3 13.69 8.64 9.46 16.58 59.37 8.02 23.45 64.33

Z-4 10.88 6.38 7.56 12.69 68.16 8.97 30.20 75.08

Z-5 30.51 5.73 11.50 23.43 64.92 10.55 29.47 72.08

Z-6 26.82 15.16 17.33 30.71 55.28 10.59 25.31 61.71

Z-7 19.53 3.73 8.21 15.06 65.45 12.34 29.94 73.02
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x 48
s B /(mg/g) FAZE 2 i/ (mg/g) KR /(mg/g) BRI/ (mg/g) L a" b E'ab
Z-8 18.11 5.73 11.03 15.18 58.43 9.38 22.68 63.37
Z-9 7.03 10.20 10.25 14.28 62.47 7.85 23.24 67.11
Z-10 19.73 7.03 14.55 18.47 62.68 10.25 28.09 69.45
Z-11 16.54 7.04 14.32 16.64 64.31 12.68 31.79 72.85
Z-12 6.70 7.24 2.27" 11.12 72.19 6.48 26.71 77.24
Z-13 28.78 5.31 6.21 22.00 57.27 9.60 24.09 62.87
Z-14 16.99 13.56 16.60 23.41 61.06 12.77 31.13 69.72
Z-15 5.12 11.67 16.64 14.64 67.09 11.67 34.77 76.46
Z-16 32.94 5.95 491* 25.05 65.94 8.65 27.73 72.05
Z-17 47.51 5.53 4.32* 33.09 63.61 8.33 26.71 69.49
Z-18 31.74 4.56 11.34 22.96 62.11 12.51 27.50 69.07
Z-19 24.89 5.51 12.27 19.94 62.73 16.39 34.85 73.61
7-20 6.97 10.92 2.23% 14.97 69.46 8.48 30.30 76.26
Z-21 6.46 11.10 14.96 14.85 57.11 9.44 26.42 63.63
Z-22 18.46 7.78 4.09* 18.49 65.35 11.61 30.12 72.89
Z-23 19.73 8.87 10.41 20.32 71.55 8.91 30.54 78.30
Z-24 10.41 8.09 9.69 14.12 64.15 12.32 32.68 73.04
Z-25 27.49 6.72 5.44" 22.66 65.86 11.94 32.88 74.57

TE: (B ab)y=(L"+a"+b™)"?, “"FIRA B F G MR

25 FESBEEMRAXM

AU SPSS 21.0 FAF M iR AL IRELH . FIZE B AN
RER LSRR RSP L. o b7 E'ab
PIARCHE, S5 5.

2.6 [EEADH

PABEFRAME L7 ™\ bW A
R JRELH . B AR RS o N

A, FERCPOREIE

21.0 BAFHEAT BIE 3T, SR UL 6~8.

®5 ENE. AESE. KBRS, 4 b Eab XS

Table 5 Correlation analysis of polydatin, resveratrol, emodin and L, a, b, E'ab

Ar g, FIH SPSS

L a b E'ab
i %ix
Pearson A1 P Pearson FH 14 P Pearson FH 1 P Pearson AH 1 P
PR 0.045 0.737 0.307* 0.019 0.188 0.158 0.103 0.441
P37 —-0.192 0.148 —0.206 0.121 —0.148 0.268 ~0.203 0.127
KR —0.447" 0.000 0.476" 0.000 0.106 0.429 -0.285* 0.030
JSNSE oy -0.073 0.587 0.178 0.182 0.096 0.475 -0.022 0.872
T P<0.01 /KRR 5EAHSE; P P<0.05 K- B E M.
#z6 ENFEFERSSESHERELCE x7 ENFREZSENHFESH
Table 6 Model summary of the content of main components in Table 7 Variance analysis of emodin content in
Polygonum cuspidatum Polygonum cuspidatum
% r I VS AR Ay i SS f MS F P
RER 0.720 0.519 0.492 3.473 N ]
KiEzZE [BITE A 702.644 3 234215 19.412  0.000
[ 28 7 i 0.401 0.161 0.114 2.881
. FRESETTM 651.532 54 12.065
PERLAF 0.326 0.106 0.056 8.311
BEBSE 0213 0.045 0.008 5.029 BFJTR 1354175 57
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®8 ENPTXARIENEEASH

Table 8 Regressing analysis of emodin content in
Polygonum cuspidatum

WA BN RS RN P

() 46.881 - 4.976  0.000

A L —0.973 —0.883  -4.594 0.000
K#E

a 0.317 0.123 0.624  0.535

b 0.790 0.621 2.307 0.025

27 BENH

Xof WP A R B i R 2 R LR 9, ARk
A3 HT 25 B WA B R B R A AR KAR RS A G
(P>0.05); &5 25 LA 6 HERH K & AR A B 2 AR
i AR R B RSP AR RS R S A RER
AFHIE(P>0.05); 58 HLFTAL Py JRALTT & b3k 5] T 25
BRafE, 25 FEARES S B (B B TR EOYA B T 1.0% L
o ZEA A 3 R TR I e, FRMN A e B T
XLl BT SN TR LA MR T B A5 2 b T
B,

#z9 ENFERMBTERIMRSSELE

Table 9 Comparison of three components between cultivated
and wild product of Polygonum cuspidatum

843/ (mg/g) Lz ok P
JEALHF 21.24+6.99 19.35+10.14 0.411
SE-a5] 5.26+2.56 7.91+2.77 0.000
KRER 14.47+4.02 9.97+4.65 0.000

28 BES5GEMRAXM

HiZe 5 A, AL RALIT S o B EAE(P<0.05),
KEF S L o W B EHF(P=0.000), HI#E 6 WA, it
PREE SR SHIOIERMEL, o« b1 7 ] 0.519, %
8 A AR M H B YK # K & i )=46.881-0.973xL
+0.317xa™+0.790xb", |13 7 WA, KERSEEMATT
M F=19.412, P=0.000, PiFH AP REZ A& & 55
AR bR E TR B 22 D02k [ E 5 B AE G2 b B,
WL AT A AR (250, AT AT K R 0

3 &

AHEFER WAL FEAL 22 A2 o B 5 B AT T 0T
RS HG 22 A OCHEIEAT TRIFSE . WFTEWI A0 R AL
AT E R IBURURE, R b AT DU AU A b, AT LA
ATl REL A D 1 P T Aol 2 7 o B A B U5 A )
Bl T BB Il PR AL P B A R R OB O R 2
BT I B 25 SR E ) LB REAL 258, AT LD e
JRALCTE 128 P A0 O B 33 e 2 A v 0 DAL I 0

W3RN T A% B3 el . X B an i T
FNg B MR S R B BE IR, AT RV H R E W
FVEAL P RS, $EmaR s AL B .

SIS B B R A 24 0 B iR AT & L L,
BFSE I TE 235 AME B E B AR S, FRL v 3 B0 35 2 A
B S U FR R A A A S A AT A LA AT i
REW, Bk @ZEFABTN EAT . A2 MmN
R T, Ul W SRR R A 1 3 A R SR € R ) e
BHE RS S AR . MR AT B R KIE R 5
ORI LT, o AAAEI B DL R (P=0.000), 5 L%
X5 o EIEHK, RUHE—ERE E, LMEB/N, o ffi
K, FEREMS, BlOIRL A AL KR SR . 2658,
AT DA AT KB 2 25 (B0 110U T R A0 25 T p s v A K
TR O, UL FE AU R B nT 1 N K 4 3K A B IR
PIFEFRZ — o BT EARZE R B TP i & o Bl o, (138
PR B R AR B P R A e s ), R R A
FEALZM M AR 5 BN, 5 2S00 AT X AR M AR ZE AN [R] B A
B 58 BUK W AH A TIR R o BIERIS R E R —
RRAROE, B HERERSEIEREE. KEH .
KERR . KE K - 1-4-D-H B M AE, AR50 45
AN R e T RS e e SR ) | LA 752 79 a1
TR, SOl B 25 S AR A e,
AR R AL R 5 2 B O = R e
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