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Discussion on ancient and modern processing methods of Polygoni Multiflori
Radix Praeparata based on correlation analysis of material basis and color
changes

YU Miao, DAI Yue, LIU Tao-tao, XIAO Yong-qing, LI Li
Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China

Abstract: Objective To compare the effect of ancient classical processing method and those contained in the Chinese
Pharmacopoeia (2020 edition) on the main chemical components and colors of Zhiheshouwu (Polygoni Multiflori Radix Praeparata,
PMRP) decoction pieces, and to explore the differences between the ancient and modern processing methods. Methods HPLC was
used to determine the contents of gallic acid, 5-hydroxymethylfurfural, stilbene glycoside, emodin-8-O-B-D-glucoside, physcion-8-O-
B-D-glucoside, emodin, physcion in different decoction pieces of PMRP; Electronic eye technology was used to objectively
characterize the color of different decoction pieces of PMRP; Partial least square regression method (PLS) was used to analyze the
correlation between the content of main components and color characteristics. Results The content determination results showed that
the content of gallic acid in PMRP prepared by pharmacopoeia method was about 1.3 times that of the Polygoni Multiflori Radix (PMR)
prepared by nine times of steaming and drying. Compared with PMR prepared by nine times of steaming and drying, the content of
stilbene glycosides and anthraquinone glycosides decreased by about 43% and 74%. 5-Hydroxymethylfurfural was detected only in
PMRP prepared by pharmacopoeia method. The results of electronic eye analysis showed that the color of PMR became dark, red and
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blue after processing, and the change of color in PMRP prepared by pharmacopoeia method was deeper than that in PMR prepared by
nine times of steaming and drying. The results of hierarchical cluster analysis (HCA) and principal component analysis (PCA) of the
content of seven main components and the colors showed that PMRP decoction pieces processed by different methods could be
clustered separately, and compared with raw PMR, PMR processed by ancient and modern methods could be clustered together, which
reflected the individual characteristics and common rules of ancient and modern processing methods. Gallic acid, stilbene glycoside,
emodin-8-0O-f-D-glucoside and physcion in different decoction pieces of PMR were significantly correlated with their color indexes.
Conclusion The overall trend of changes of the contents of the main components and the color of PMRP decoction pieces are similar
between the ancient classic method of nine times of steaming and drying and the pharmacopoeia method, but there are differences in
degree, and there are also differences in composition, which may lead to the differences in their efficacy and toxicity.

Key words: Polygoni Multiflori Radix Praeparata; nine times of steaming and drying; pharmacopoeia method; multi-component

content; chromatic value; multivariate statistical analysis; gallic acid; 5-hydroxymethylfurfural; stilbene glycoside; emodin-8-O-f3-D-

glucoside; physcion-8-O-B-D-glucoside; emodin; physcion
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G K RRE B KO, SRS Y 2 S (A R
RIS h, Hlif) 4 h CRELS 1800 WL B,
THD, B, BURMAE SO, PRI T,
VER—Z—MWTE S0, BMAFRES QR
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1 REXRE A) SMESHIKE B) 89 HPLC
Fig. 1 HPLC of standards and test samples of Polygoni
Multiflori Radix
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18.00~450.00 mg/L; K357 ik Y=37991.2863
X+8 456.727 4, R2=1.000 0, ZME7EHE 21.60~
540.00 mg/L; £55RRHH, S0 IS 7R BV N £
PERRRLT

225 FEEELALS RS R IR (ZSW-1)
10 L, FEEIFE 6 K, 1% “2.2.17 TUH G244
E, 6 RIMEERER, WETIR. 5-5 .
TR K R-8-O-p-D-HEHEE . KHEERH
fif-8-O-B-D-HIZIHEH . KITER . K& F BRI AR
) RSD 43514 0.17%+0.39%0.31%-0.54%- 1.64%-
0.21%. 0.63%, FHI{XAHEE L R i .

2.2.6 FeEthilEe KA WELHER R (ZSW-1)
10 uL, 705 FH145)5 04 2. 4. 8. 12, 24h HEFfEdL
6 K, % “22.17 TUNEIEEFNE, SREET
R S-FEHISERERE . oK OJRE . K ER-8-0-B-D-
I ETFEFE . K 2 HEE-8-O-B-D-Hi & bl . KIEEK .
K H BRI ARN RSD 70514 0.52%. 0.82%-

0.36%- 1.38%- 1.54%- 0.39%- 0.90%, AR
VEVRAE 24 h WIRFFFaE .

227 HEEMWRE WHIFESHR (ZSW-1) &)
lg, FEEWE, L6 tr, 1% “2.2.3” i F Ikl
BRI, ARSI 10 pL, EANRAE S
0 3% “2.2.17 BURBRERARINE, o3 IEmmAR

THEERS TR, FRECTIR. 5-F TN

TR KEE-8-O-p-D-HEFET . K&
BE-8-O-B-D-HIZIHEH . KBHR. KRS 2
RSD 4374 0.33%- 0.92%- 0.08%- 1.65%-+ 1.67%-

1.59%- 1.90%, FKIZFIEEZTERI .
2.2.8  INFEEIERIRES KSR RRE O E FR bR s
SEAMEZHRER (ZSW-1) 4105g, L6y, B
PRI, A A B SR, % “2.2.37 T
O ER SR . R B IR R S X R
AR 10 L, FEANRARIEA, % “2.2.17 TUR
S AT IE , 10 ST AR LT BIDRE [T,
BT, SRR . RO, KiER-8-
O-B-D-H & FEH « K352 HE-8-O-B-D-Hi ) Hl 1 -
KHEE . KT BRI 325 008 B 5 R
98.88%+ 97.99%. 97.32%. 102.85%. 108.12%.
96.67%-99.33%, RSD 7351124 0.36%-0.74%-0.33%.
0.74%- 0.93%- 0.43%-. 1.16%, ¥WFF& (hE25)
2020 - FRFNEARAE
229 FERIIE  AFSFRECAEATE 2. JLEES U
HY. AR E SO ESRE, % “2.237 TR
J7 V) A& B S VA BN RE L TAT 2 IR $542.2.17
TN R KT e, 1E ST A T H & Bl
oE, SRIE 1. SENESRERY, fESA
FIRA I EEEE TR RKOIEH . KIFEER-S-
O-B-D-HiEFEH K3 2% I E-8-O-B-D-Hil & Hli 1
KETE . RIECETEE 6 Py, (EAFEIR T [8]1% %
NEBAE—EER. LA, ZHERIE Y
BT IR A B RR T TG R  E S AR A
e, WAEAFERERSE M, Hh kg riRe &y
IR, ZJHESNTE SL8E RT3 5, L
AU 1 S 204 2 % N AT B S s
HR (CROHE . BT R sEREmwD,
HEME S, LU SR R AR
IR T4 44%, BERF R S mI8D T 29 41%:;
2y ML S IR OIRE SRR T4 69%,
B E Ry F > T 29 85%; 1M 5-F4 HY L pk
AL BRI SO i, P E S HON
0.506 1 mg/g.
23 ETHFIREARWEES

BRI ER RS CMENEREL o
(ZL-2¢hD . b" GE-HEHD AEREUEX SL4ERE . 6T
FEdh 1L 2, AL'=L"—Ly", NIEERFES 1 B
w, NTENFES 1 BamE. Ad=a"—a"s N
IEEBTFE S 1 BERLL, N G E R RS 1 B mak .
Ab"=b"—by", NIEMERF G 1 Bl me, AAE
AR | B E . A BT A EE (Ea™ R
s WHARXN Ex"=L72+a?+b72)"2 2 M2



3484 « $8 B 2023F6H $£54% BUY  Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 11
*x1 MESTRRAEERNSSE n=2)
Table 1 Content of main components in different decoction pieces of Polygoni Multiflori Radix (n = 2)
[ B (mg-g ™)
B warm smemme oxomr o ooF JHERESO e
D-F &R B-D- I B
HSW-1 0.2140 - 225167 1.1751 0.1599 1.727 1 2.662 1
HSW-2 0.2169 - 224826 1.178 9 0.1595 1.727 4 2.665 8
HSW-3 0.2203 - 22.5803 1.1830 0.160 6 1.729 6 2.669 1
ZSSW9-1 0.508 8 - 12.408 4 0.6589 0.1214 2.088 1 2.8247
ZSSW9-2 0.507 5 - 12.516 5 0.663 5 0.1215 2.084 4 2.8202
ZSSW9-3 0.506 5 - 12.513 8 0.6714 0.123 3 2.097 8 2.8323
ZSW-1 0.653 3 0.5110 7.016 7 0.1670 0.036 9 1.9309 2.8533
ZSW-2 0.652 6 0.504 1 7.0915 0.1655 0.036 5 1.8856 2773 1
ZSW-3 0.6514 0.503 4 7.078 7 0.166 7 0.036 8 1.9475 2.874 8
B3 22 08 AEw, THE AR AEw=(AL?+Aa™+
Ab2)12, G 5 NIREE L ZE R FE R R R IR 2.
231 WM XS HECE L AU AT B T A
IRIS ML BT, T 15 min, FEFRRAT RRGHT
5 B (A BEK IREREATARER, 6 24 B ER porvrs - -
BB BT Rl e U i LIt -
AT BRI, RO — D UG R Fig. 2 Color of different decoction pieces of Polygoni

e SRR AR Gt 40 B T mEREmS,
JEoF, BETAERNEAR L, R E, ATk
3K LR R OS R HB, THERER RS
BIZHLS o' bME. FEMOEE (Eu™EH) KSH
it (8] ) AEab 8 o

232 (TESAFRRABIGHE WESERTET,
AT AN ER T B ZE R, AR 2.
B SARY R EOREILR LR 3. £ TR
g, AT E S 54 E S0 AEw>6.0, Hi
O ROERIE, W ALY, Ad”NIE, AD™H
B AR 5 540 51 AEw>6.0, Hith
O RGRBR, W AL N Aa™NIE, Ab" AT,

*2 BEESRREBERE

Table 2 Color difference value and perceived color
difference degree
AEap B R

AE$<0.2 AT CONT B SE2 )

0.2<AE»<1.0 W AT %2 58

LO<AE»<3.0 RIS

3.0<AE0<<6.0 RG]

AE:=6.0 EGEIR I R

Multiflori Radix
®3 AESTRIKAEEE n=3)

Table 3 Chromaticity value of different decoction pieces of
Polygoni Multiflori Radix (n =3)

B L a b Ea"
HSW-1 71.30 5.56 3243 78.52
HSW-2 71.03 5.45 3241 78.26
HSW-3 71.26 5.50 32.48 78.50
ZSSW9-1 50.93 8.23 16.88 54.28
ZSSW9-2 50.65 8.33 16.83 54.02
ZSSW9-3 50.36 8.44 16.76 53.74
ZSW-1 44.54 8.92 15.03 47.84
ZSW-2 44.39 9.43 14.59 47.66
ZSW-3 44.09 9.59 14.36 47.35

Wt BH 28 JLZ8 LRI B 245 L M ) J AT 1 S A0 e )
IRAFLIARE s ZJHEHNT 1 S 5 LA U 5
) AL“A G, A NIE, Ab R, 1 BH 25 gkl ] oy
AR AU U 1 AR B AR R R

24 BUESH

241 SEIWEHEIRS T BAE AR 2
W & B SN SIMCA 14.1 HHT R KK 0T
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(hierarchical cluster analysis, HCA) 5 J¢ B 1 = i,
4345381 (principal component analysis, PCA), M%Z
I SARYOT ISR HARERAE, 4R IKE 3.
4. HCA ZREIR, AR A% H R,
MOPRERERT 150, 3RO RN 22K, Ay
BRA—I, NEITE S 54 IEHITE SR
N—2. PCA &R, PC1 Fl PC2 HTTHRZE 435
N 81.60%A1 17.50%, RAIGTERZIX 99.10%, i ]
ZHE R BT R BT AR ARG R . T
HEARRYT & B RE, "Th3k, EEEE
HH AR AE T RPR, JLA U o A A 7E 1
BR, 25 ST SRR A IV IR

WK ER B S
0 20 40
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HSW-3

ZSSW9-3

ZSSW9-1

ZSSW9-2

ZSW-2

ZSW-1

ZSW-3
B3 MESAERAREEZERSEE HCA
Fig. 3 HCA of contents of main components in different
decoction pieces of Polygoni Multiflori Radix
® HSW

B ZSSW9 ]
A ZSW

PC2 (17.50%)
o

-2
—4 -2 0 2

PC1 (81.60%)
El4 MESTERAEERSSE PCA
Fig. 4 PCA of contents of main components in different

decoction pieces of Polygoni Multiflori Radix

2.4.2 HWFHRIEHEIE T KT AR
JE A HHE S\ SIMCA 14.1 #47 HCA 5 PCA, W%
FIE AR RS ARERE, 4R IE S,
6. HCA 45 7R, fIE AR A& HEE,
MO RIEBECN 10 By, 3R RN 2 2K, EME S
FN—FK, ANWFAE S 54 00ER T SR N
—2, PCA 45 R EoR~, PC1 Al PC2 5Tk 250 5K
99.60%711 0.33%, RARTIERERIL 99.93%, i Hi%%L
I BE BT S AT B S R AR A AR S R T
AR & BRE, W33, EfEeEdsy
MAE T RIR, JUZIUWfE SR A E 1 RIR,
ML SRR A ARAE T R IR.

G
0 80 160
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HSW-1
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ZSSW9-3

ZSSW9-1

ZSSW9-2

ZSW-1
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ZSW-3

E5 [MESAERAEEEHCA
Fig. 5 HCA of chromaticity value in different decoction
pieces of Polygoni Multiflori Radix

® HSW
0.4 W ZSSW9
AA A ZSW
~ 02
X
“a ]
S 0
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O
~ —0.2
| |
[ ]
-0.4 []
—0.6
-10 =5 0 5

PC1 (99.60%)
6 MESAERAFBEMEPCA
Fig. 6 PCA of chromaticity value in different decoction

pieces of Polygoni Multiflori Radix
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25 MESTRMRAFEERTSESHETEN
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I8 22 0 2 [E] U A AR 0 00 R R A B
Wz, BEHERDY, BRI EILEMER
A BA G R, A BAR AN R e AT 2RI %A
MBI TEIEE o AL PR Z, HErZ
TE(EZ IR VER M, (R TG R I8 2 4k
PEEAREEAL . fhfs /> —3HH (partial least squares
regression, PLS) 2RI DAFRH H of [P 48 B i RE £ it
SR KRG R, FHRRGH G B EgS,
DR AR AR BE e 0% oo IR A & 2 [] 1Y) 25 B AH S VA
B A RAER, WL R g o i 2
TCER M [V R A A v (K] B AR & 2 (R AE 2 B AH
SN T S 2 B0 T A HERR MR AN A B G ) A, 45
ANERRL R 7S, YRR AR (R AR R 0T

76 PLS [al )R, R2¢ Al R2y 43 5 R A 7Y
Xof [ AR B RN R AR B R RE e T, Q2 Fon AR A (1) TR0
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Fig. 7 PLS analysis on composition and color of different
decoction pieces of Polygoni Multiflori Radix
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Table 4 Standardized regression coefficient of composition
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Radix
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