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Study on the quantity value transfer of Polygoni Multiflori Caulis
decoction pieces to standard decoction based on fingerprint
and multi-component quantification
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Abstract : The content determination method and fingerprint evaluation method of Polygoni Multiflori Caulis were established.
The quantity value transfer rule from Polygoni Multiflori Caulis (PMC) decoction pieces to PMC the standard decoction of
Chinese materia medica was studied. Twenty batches of PMC from the main producing areas and authentic producing areas in
China were collected. Prepared into decoction pieces of PMC in accordance with the provisions of the 2020 edition of Chinese
Pharmacopoeia ,and the standard decoction of Shouwuteng was prepared according to " Technical Requirements for Quality
Control and Standard Formulation of Chinese Medicine Formula Granules". HPLC was used to establish the content determi-
nation method and fingerprint method. The transfer rate , extraction rate and similarity of fingerprint were taken as indexes, the
quantity value transfer rule from PMC decoction pieces to PMC standard decoction was analyzed. Results showed that the es-
tablished HPLC method and fingerprint method were suitable for the determination of PMC decoction pieces and its standard
decoction. The results showed that the paste rate of 20 batches of PMC standard decoction was 10.4% -16. 1% ,the mean val-
ue was 12.9% ,all were within + 30% of the mean value. In addition to the samples of Sichuan origin, The HPLC fingerprint

similarity of other origin of PMC decoction pieces and PMC standard decoction of Chinese materia medica were all good ( >
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0.9),And they have 6 peaks in common, Four of them were identified as 2,3,5,4-tetrahydroxystilbene-2-0-B-D-glucoside,,

emodin-8-0-B-D-glucoside ,emodin,, emodin-3-methyl ether. The transfer rates of the four known components were 26. 58% -
53.07% (2,3,5,4-tetrahydroxystilbene-2-0-8-D-glucoside ) ,12. 37% -42. 84% ( emodin-8-0-B-D-glucoside ) ,3. 83% -18.
71% (emodin) and 0.35% -4.13% ( emodin-3-methyl ether). Therefore,a method for the content and fingerprint of PMC

and its standard decoction have been established , and the quantity value transfer law of chemical composition between them

was expounded. The reference was provided for the quality control of water extract and formula granule of PMC.

Key words: Polygoni Multiflori Caulis;standard decoction ;transfer rate ;fingerprint; quantity value transfer
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Table 1  Sample information

G P 4 B4
No. Information of origin Number of decoction pieces Number of standard decoction

S1 P48 L T T R YPO1 BTO1

52 U BT TR YPO2 BT02

S3 S K=EARG LSR5 YPO3 BT03

S4 v EEARTPIIEJ= =S YP04 BT04

S5 P FARTPIE =R =0 YPO5 BTO05

S6 WAL IR T AR 5 X YP06 BT06

S7 WAL IR T AR 5 X YPO7 BTO7

S8 WAL B B R X YPO8 BTO8
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2:5% 1( Continued Tab. 1)

%' FEHLAE B W ghi's LIt R77bi TR
No. Information of origin Number of decoction pieces Number of standard decoction
S9 WirE A M £ YP09 BT09

S10 Wm A WAy YP10 BT10

s11 SN AR B VU M I R L YP11 BT11

S12 BN B VE R M YP12 BT12
S13 PN A B T R N 2 STl YPI13 BT13

S14 IR AR B T R B YP14 BT14
S15 IR R TR R YPI5 BT15

S16 i Bl N YP16 BT16
S17 ;B | RN =] YP17 BT17
S18 A BERHTT YP18 BTI8

S19 A HEAT T YP19 BT19
$20 D148 75 BT YP20 BT20

2 HE5uER 2.2.3 R mIERNFE
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BUE SR 100 g, 2 3 L B & R a0,
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DB Y2 7KV A3 25 0 8 Aok, sk &k s
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Waters Xselect HSS T3 C A 8%+ (250 mm x
4.6 mm,5 pm) ;A HEE(A) 0. 1% PR (B) ,
FEEEBER(0 ~40 min,35% —68% A ;40 ~50 min ,68% —
95% A ;50 ~60 min,95% A) ; i N 1.0 mL/min; H: iR
H 30 C AR 290 nm; RS 10 pl,
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WHA, B2 0.1 ¢ KEEHRE , B B ZEHIP I RT3 mA
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(BTOL ) (s i i, 43 0l == e 0.2 .4 .8 (12 .24
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AR SLE S IRACE 24 h F2oE
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SRR 852. 134 /L, KEEAF 270. 750 pe/L, K
2 97.728 pe/L, K #Z H ik 40. 966 pe/L)0. 1,
0.2.0.5.1.0.2.0.5.0 mL % 10 mL &, hin i
i e 2R ZI B (RESCHRAE ), FR5), 15 £ — R 5 ) R

AT, 3 [R5 0 IR O 2 9, EE AR 0BT, LA
IR e JE g/ mL) R AL AR (X)), LAt A 9
MBS (Y) A PRERT 2R, 4 AR S IR SE R
ZERINFE 2,

F2 MOPEFEREEEE

Table 2 Regression euqation and linear range

J¥ 5 s [l 75 #% AR .
No. Component Regression euqation Linear range ( wg/mL)
i & -
! 2,3,5,4-Tetrahydroxystilbene-2-0-8-D-glucoside y = 28671x +1963.4 8.521 ~852.134 0997
e .
2 Emodin-8-0-B-D-glucoside y = 23 849x + 4 049 2.708 ~270.750 0.999 9
3 kﬁ? y = 46 896x - 8 636.8 0.977 ~97.728 0.999 3
Emodin
4 R i y = 27 856x + 3372.3 0.410 ~40. 966 0.999 7

Emodin methyl ether

2.3.2.2 K@i

BRR] — X RO A R, T S AR 6 IR, U 0 T
R B S R R B 3 3% gk
(I T F RSD 43 514 0. 90% 0. 076% 0. 12% .
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ZHIES A RSD 403124 0. 67% .1.0% .0.30% .
2.0% , FINZITIEEEZ R
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P W, FEIRE 0.2 .4.8.12.24 h i
PO 25 R SR R T i S R R
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FIR B 2 H ik % & 19 RSD 4303l oy 1. 2% ,0. 37% |
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AT S R R R MR E kY
SEB R Tl d 2 4 i) R 98, 35%, 99. 17%
98.60% , 95. 22% . RSD 4 %K 2. 3% ,2. 0%,

2.0% ,2.8% . MUY R G, KEKRRE
HIEEIE SO 0.25g(YPOL) , FEFRIC6 1), 43
S T X B VA, a8 bt VA, R 3
M TR ISR 45 5 2R O KRBT R E M
B R H ik 16 SF- S04 181055 43 3 Oy 96. 88%
98.46% .96. 17% 97.61% . RSD 4> %K 2. 3% .
2.0% 1.2% 1.3% . FW D WERPE R
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2, W, TRUKAE) .
2.5 #®E
2.5.1 FEBIEFN
2.5.1.1 A WkE

# YPO1 ~ YP20 (% LA ATA A% K5 A
H LT B 2 iA 1 rp 24 € 148 2 1T A BLEE T
WRG A (2012 ) )M, 43 HILL YPOL Al BTOI
FE S HE SRS S BRIEE %) 20 b E SR FibR
G e s 1S 4T 22 5588 1E RN VL e, A il e
BT X A BRI (R1) A 5 b v 570
MRS (R2) (LI 1 2) o 2% IR S IR 43
1SR 2 SIS R I, S S
KIERE,6 S W K R I, WK 3, fEE S
TR R R B HUR v 32 300 B 6 3 PR o, R B U 1) 2
BB R, O DA BT (2 5 ) S 2 BRI
Hf gt g, 4550 E R ,20 HE SR R FIbR
FIFIFR I 6 A~ 06 FBH A48 sl FrfCR 1k 2
BT AIREIE T AR AL I DA B

1

2.5.1.2  FRECENE AR TS

SR HR 24 0348 0 Tl 3 AR BLRE SR 2R 40
(2012 Jiit) ) 43 5006 15 2 Bk RNk v 7 751 4 0 Pl i
TR TG, 45 AR - YPOL ~ YP20 (1) A AL EE
43517 0.717 0. 845 .0. 973 0. 984 0. 941 0. 988 .
0.987.0. 986 .0. 975 .0. 976 .0. 995 .0. 997 .0. 998 .
0.966 .0.977 .0.986 .0. 986 .0. 908 .0. 926 0. 817 , #7;
#EZ ) BTOL ~ BT20 [ AH{UEE 43924 0. 714 0. 879
0.996 0. 988 .0. 991 0. 991 .0. 992 .0. 990 0. 986 .
0.987.0. 999 .0. 999 . 1. 000 0. 987 .0. 988 .0. 996 .
0.998 0.910.0.923 0.858, [4: T YPOl YPO2 YPO20 &
A AR S-S RS BUARUEE S >0. 900, 6 7
TR R A S 0 BR R TR A AR B B e . YPOL YPO2 |
YP020 [ DU 177 A B S Je o R 55 by A it ]
FAAE—E 25 X255 0] BE-5 25 M 7= X -3k |
AR SRS LS T W R A —
PSSR KR T At M A% 6 31 T i, b
HEGRIH & T 2R0E 1T,

5
! 6
A i R1
—A] YP20
j :E YP19
' : j L veis
_)l, - ] 1 YP17
— et & YPI6
—J - ] YPI5
— S ! i YP14
M S W = YPI3
—/l — "“—J‘ S 1 1 YP12
- 5 G P11
- S A ‘l 3 YP10
) - 3 ¥e09
—J,J_—*"-J w‘ Ass 3 YPO3
| S S W, G A 1 P07
W SRR St T & - YPOS
I~ . A A YPO4
M . é A YPO3
— — A n i YPO2
Y (5 PR | ] " L__JL_}l A 1 YPO1

0 2 4 6 8 10 12 14 16 13 20 22 24 26 28 30 32 34 36 38 40 42 44 46 43 50 52 54 56 58 60
A<} [B] Time {min}

A1
Fig. 1

20 fE BB AR EE LA

Common peaks of 20 batches of Polygoni Multiflori Caulis in UPLC characteristic chromatgram
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Fig.2  Common peaks of 20 batches of Standard decoction in UPLC characteristic chromatgram
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A3 i8] Time {min}

B3 RENRGEDHRRAREERESERRAEST R EE LR

60

Fig. 3 Comparison of mixed references, Polygoni Multiflori Caulis and standard decoction
TE: ARG X IRA s B OOR X BRI 5 AR D0 BRAT3E 1o AT i S 52 5 - KIE ;6. RIUR Pl Note: A:Mixed references; B:

Contrast characteristic chromatgram of Polygoni Multiflori Caulis;C :Reference characteristic chromatgram of standard decoction. 1:2,3,5,

4-Tetrahydroxystilbene-2-0-8-D-glucoside ;2 : Emodin-8-0-8-D-glucoside ;5 ; Emodin ;6 : Emodin methylether.
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2.5.1.3  H SRR ARAEG A SR A
TR T R v 7R o IR e SR 3 LR R
DLIET 4, F2R 1 5K 2 12 B3 22 AT 1) € 24 34
SLETEA LR VEAN B E R 58 2012 4F A R , 70931 4%
TSR RIE R A R IR SR AL T

S YO AR AE R R, 45 25R LA 4, 3%
3o HIPEE TR SRR B E AN B LY
EH6 g, Wk 4 al LUA HAHRUELE 0.95 X
b U E SRR HE R S O B i AR
— B, R BUETE R O R A

e L

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 438 50 52 54 56 58 60
A4 B Time {min}

B4 BLDERRA AREGTELGERLS

Fig. 4 Comparison of fingerprint chromatograms between decoctions of Polygoni Multiflori Caulis and standard decoction

®3 HEBESER

Table 3  Results of the similarity

. X HE ] 1%
¥ s ,‘5‘”
N R1 R2 Reference
o fingerprint
R1 1.000 0.968 0.990
R2 0.968 1.000 0.989
Xof L

. . 0.990 0.989 1.000
Reference fingerprint

TE:RL I R2 05 2R A RT3

Note:R1 and R2 were fitted to generate the reference fingerprint.
2.5.2 ARG A F MR B Ryt

20 I R IR R B HoAn i v 7 b 0B R A
SRR 4, 20 HE AR R B R
10.4% ~16. 1% ,¥{E K 12. 9% , Y07 THIHE A +
30% 3 FI Y, R BAZAREG Rl 2 T 2R o

e 25 R WoR, 'S O e S
(B 1) i 53 Bk 1 0. 666% ~ 6. 080% , V-3 {H
2.337% , R¥EH (53 2) s 435kt 7 0. 039% ~
1.660% ,~F-YJ{E 0.533% , KiEz (847 3) B 4341
AbF0.075% ~0.526% ,F34{H 0. 233% , K g E H
ik (4> 4) S4B T 0. 064% ~0.300% , -
H0.171% , H & &% sha i K THEP +30%
JEFEIN, UL 4, ARSCIGHTT FFE R 5k AT 7R
SEMUH RS AL s R 6 A, A
(i 24 ) 2020 AR BT SN Y DR (AR
el Fr i s R 2, R AR 22 oK, T

TR A I A BAURE it 1 R R U T B LR RN, B A
2o ZMAERARRRAE 3 4E DL L, BF A il 247
A BB R X S T AT S R
— FAE R S U R 1 5 o T AR PP AT
B2 A AR A, — R 2 ~ 3 4 T H A =
Hb— PR R 4 ~ 5 4 T SR AE S B RER A
F A KA BRI AR A I ., 7 S P R
3 RER KR PSR A LR
iR 2 N ER T RE R B2 M TR 22 5 (A

20 AR AR IIATE i E 24 S S TN L
HrP WAL= i 5 kRl (6 5.7 5 8 %5 16 =5 |17
T) TORCIET R A R G SLER B 10 4, K T
HAWS A=, M p = X E S (3 5.4 5.5
) RO SR MR R T A S S
ZARPRIRIT I E S5 R R W], IR O R
REFE KRB R B4 D& 2 R Eoe.
N DX B 1 5 1 25 b R B 3 i e, HE o T e IR
A R 7 DR 2R 7 X 7 20 A5 DAL, SN 7= XA B
LR 2 AR AL KB R ORI ik 5 1
RERBUR , B RR L, SEM | 2 3 7™ XA B 1 24 44
BRSO S B BAR, SRR LB Sk P AR by
JRGr i 52 7 MR R B AR

S RAREG R T, R O Bt T
2.310% ~18.085% ,F-441E 7. 089% , K ¥ H Jii &5
DEUET 0.055% ~4.424% SFE-Y4ME 1. 313% , Ko
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2% = B T 0. 074% ~ 0. 386% , V- 4 {H
0.163% , K ¥ 2 W ik i 4> B04h T 0. 004% ~
0.045% ,*F-3{H 0.019% , UWL3% 4. T AR E 7 7
RS SR SR B UL SRR A
R AL B IR A . B SRR UE
TR IR R 26. 58% ~ 53. 07% , Y (E
40. 14% , KIEHHER R 12.37% ~42. 84% , F-H¥{H
29.60% , K Z % 3.83% ~18.71% , E-H{H
10.22% , KIEZ PR R 0.35% ~4.13% , -1
H1.59% (W4 K5),

20 HURTR = X SRR A 4 DN e a5
B, VR TR ™ X B S AR 7 1 Ak il o A7 R 35
KRS 20 HUE ZBEARAE R h 8 M1 KRB
TR R R H ik & i M B R 2 (R A A 2
I ST g - e i [E151 ) | W = W N |

AR TIME A E B 2 B R TR L R
REER KRB P REAERR 0] b i & e RS, m]
A O AR R U BRI I
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Table 4  Content and transfer rates of index components in decoction slices and standard decoction of Polygoni Multiflori Caulis

R o o BRI G 7 Bt A%
W5 e Content in decoction piece(% ) Content in standard decoction(% ) Transfer rate( % )
Y (%) g 2 3 4 1 2 3 4 1 2 3 4
s1 126 0.850  1.264  0.366  0.158  2.743  3.911  0.386  0.045  40.68  38.99  13.27 3.57
$2 13.3 2558 1.660  0.330  0.174  5.112  4.424  0.348  0.041  26.58 3545  14.02 3.14
s3 1.7 0.677 0.337  0.287 0.255 2.842 0.730 0.116 0.016 49.14 2530  4.75 0.73
4 12,5 0.708  0.355  0.257  0.251  3.005  0.926  0.116  0.020  53.07  32.62  5.63 1.0l
S5 13.1  0.875  0.373  0.238  0.239  2.310  0.747  0.113  0.018 3459  26.26  6.24 1.00
S6 13.0  4.820 0.365  0.233  0.203 13.700 0.652  0.159  0.014  36.95  23.21  8.88 0.90
s7 12.7 4736 0.425  0.239  0.196 16.328 1.022  0.175  0.023  43.79  30.57  9.30 1.51
S8 0.4 5.217  0.370  0.234  0.159 16.219  0.658  0.168  0.015  32.33  18.48  7.50 0.99
9 12.8 1925  0.039  0.158  0.113  6.236  0.084  0.204 0.004 41.47  27.82  16.50 0.41
S10 16.1  2.860  0.062 0.233  0.16]  7.880  0.123  0.079  0.005  44.36  32.15  5.43 0.5
si1 143 1791  0.224  0.086 0.077  5.490  0.658  0.100 0.010  43.83 4192  16.52 1.93
s12 13.3  1.406  0.223  0.075  0.064  5.007 0.718 0.106  0.012  47.38  42.84  18.71 2.45
S13 13.2 1.464  0.310 0.089  0.113 505  0.938 0.117 0.014 45.62  39.98  17.33 1.60
S14 140 1.388  0.062 0.269  0.211  3.806  0.055  0.074  0.005 3838  12.37  3.83 0.35
s15 145 1.377  0.072  0.205  0.165  4.058  0.075  0.078  0.007 42.73  15.06  5.54 0.60
S16 124 6.080 0.732  0.143  0.120 18.085 2.050  0.198  0.040  36.88  34.73  17.17 4.13
s17 113 4.242 0.682  0.292  0.221 13.510 1.636  0.164  0.020 35.99  27.11  6.35 1.02
SI8 1.2 1.794  1.402  0.207  0.150  4.361  3.027  0.195  0.023 27.23  24.18  10.55 1.72
s19 120 1.306  1.216  0.526  0.300  3.666  2.404  0.196  0.021  33.68  23.72  4.47 0.84
$20 13.6  0.666  0.493  0.185  0.080  2.35  1.423  0.170  0.020  48.11  39.26  12.50 3.40
9 Mean 12.9  2.337  0.533  0.233  0.171  7.089  1.313  0.163  0.019  40.14  29.60  10.22 1.59
RSD(%) 10 73 90 45 38 74 95 50 63 18 30 50 72

TE LA 952 KRB 3 R 4 R R B

Note:1:2,3,5 ,4-Tetrahydroxystilbene-2-0-B-D-glucoside ;2 : Emodin-8-0-8-D-glucoside ;3 : Emodin ;4 : Emodin methylether.
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Fig. 5 Line chart of transfer rates of four components from Polygoni Multiflori Caulis decoction pieces to standard decoction
VLA B2 RT3 KRR 4 RIS E B EE, Note:1.2,3,5,4-Tetrahydroxystilbene-2-0-8-D-glucoside ;2 : Emodin-8-0-3-D-glucoside ;
3:Emodin ;4 ;: Emodin methylether.
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