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Abstract: Objective To analyze and identify the chemical components from Heshouwu (Polygonum multiflorum) and compare the
differences of chemical components between integrated processed and traditional processed slices by metabolomics. Methods
The chemical components of P multiflorum were characterized by ultra performance liquid chromatography quadrupole time of
flight mass spectrometry (UPLC-QTOF-MS), and the metabolomics approach was used to compare the differences of components
between integrated processed and traditional processed slices. Results A total of 69 components were identified from P.
multiflorum by MS-FINDER software based on the information of the reference standards, accurate molecular weight of
chromatographic peaks, fragmentation patterns and other information. Multivariate statistical analysis was applied to compare the
differences of chemical components between the integrated pieces and the traditional slices. The results showed that no significant
differences were observed in the overall chemical profile, whereas there were differences in free anthraquinones such as emodin,
stilbene glucoside and emodin-8-O-B-D-glucoside. Conclusion The integrated technology of origin producing and processing is
more advantageous than the traditional processing in simplifying processing steps and improving production efficiency. However, in
the process of promoting the integrated processing method, the influence of free anthraquinones should be considered.
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2.1.2 MEAIEE S REEARBURIE R AT
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Table 1 Information of P. multiflorum
HY FEH
7 W KR
FE i 5 it FEah i 5 fit5

S1-1 HSW-GD-201901-R S1-2 HSW-GD-201901-X I g X g S
S2-1 HSW-GD-201902-R S2-2 HSW-GD-201902-X SR g X g ST
S3-1 HSW-GD-201903-R S3-2 HSW-GD-201903-X "R g [ g S
S4-1 HSW-GD-201904-R S4-2 HSW-GD-201904-X SR g X g ST
S5-1 HSW-GZ-201901-R S5-2 HSW-GZ-201901-X M v X ) S
S6-1 HSW-GZ-201902-R S6-2 HSW-GZ-201902-X Boll g [ g S
S7-1 HSW-GZ-201903-R S7-2 HSW-GZ-201903-X il R X g S
S8-1 HSW-GZ-201904-R S8-2 HSW-GZ-201904-X S g [ g SE
S9-1 HSW-HN-201901-R $9-2 HSW-HN-201901-X N b [ g T
S10-1 HSW-HN-201902-R S10-2 HSW-HN-201902-X EE L [ g SE
S11-1 HSW-HN-201903-R S11-2 HSW-HN-201903-X EE g [ g SE
S12-1 HSW-HN-201904-R S12-2 HSW-HN-201904-X N Y X ST
S13-1 HSW-YN-201901-R S13-2 HSW-YN-201901-X = L [ g SE
S14-1 HSW-YN-201902-R S14-2 HSW-YN-201902-X = | [ g ST
S15-1 HSW-YN-201903-R S15-2 HSW-YN-201903-X = - [ g ST
S16-1 HSW-YN-201904-R S16-2 HSW-YN-201904-X = g [ g T
S17-1 XSWMC19041-R S17-2 XSWMC19041-X TR R =Ll
S18-1 XSWMC19042-R S18-2 XSWMC19042-X AR R A ]
S19-1 XSWMC19043-R $19-2 XSWMC19043-X TR R =Ll
$20-1 XSWMC19044-R $20-2 XSWMC19044-X AR R A ]
S21-1 XSWGZ19011-R S21-2 XSWGZ19011-X DivAPRE S H il
S22-1 XSWGZ19012-R $22-2 XSWGZ19012-X BN T A ]
S23-1 XSWGZ19013-R $23-2 XSWGZ19013-X BN T A ]
S24-1 XSWGZ19014-R S24-2 XSWGZ19014-X DivAPRE S H il

0.1%HRR/KIE (A) -0.1%H B ZHEEm (B), ¥t
JBRE: 0~2 min, 5% B; 2~15 min, 5%~40% B;
15~17 min, 40%~55% B; 17~23 min, 55%~95%
B; 23~30 min, 95% B; /51217 4 min; iR 40 C,
R 1 ul, AR 0.4 mL/min.
23 JRIEEH
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W Y5 BN m/z 100~1500, F348 A1 A 0.35 s,
KRE BRI LA RE B e N 6 eV, FReEH
BT AR RN 15~30 eV
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NANPDB LA J UNPD.
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WEEST Sy W RIS A — SR AL B . AL P S Hi
5 N SIMCA-P 14.1 #1347 3 & 4 4 #r
(principal component analysis, PCA) FlIEXZ /N —
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discrimination analysis, OPLS-DA), #R#f PCA 7!,
OPLS-DA L)L VIP {E45(5 S ™ A D)
A EEE Ry B LB TR E &0,
454 SPSS 22.0 HAFRHI BRI 27 22 0 Mrids 5 887
i ) AT oA RO S AR 1O o



© 5296 ¢ PER 20224698 B53% B 178 Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 17
3 #R 51l 158 B 45 e T AR

M,ﬂﬁ%w%m > T

KH UPLC-QTOF-MS #iA, fEfEFH~
RAEA R AT 1 S0 R 1 e & 7 kAT B oy
M, RIGRZ BRI e R TSR, Kt
ORI = 1 55 ) AR AR AR W e S8 5 B 7 T S50 E
Z (LLEG IR FER R IR TS O S13 AT E il
FrS22 M, LK 1). S5A SCRRIRIE f A JLEE
AT AN S S TR AT o, T 69
A DM AT B 5 TSR S SR B I sy (R 2D,
Hrh DL IR OIS B B DL S 25 A R 2R
NE TE 69 NI, H 54 AN RIE T SRR
ﬁ,wA%ﬁ$®%ﬁﬁﬁ,A¢ﬁé%¢%ﬁr

300 SRIEHE WAV A TETFIEAN mz
405.119 9 [M—H]~, 55X R ) HH e 1) 2 B 2
A (B 2-2) HIWNZRY N R O, B
BT 31 BR 1 o FHE A B e 1
m/z 243.065 3 [M—H—glu] . 25 5 31 S{b &%
FR AR — B T RIS [, iz 1R TR) 53 e A
. 34 5> F BTN m/z 375.108 6 [M—H], FE2%k
O T ARKEEE K m/z 243.065 3 [M—H—xyl]", J&
SRS 31 — /G S CRIRIE AW N
2,3,5 4-JUFEE — K 2 J5-2-0-p-D-AFHEF . 334 36. 41
ST ETUEAR, HRYEREARIT, m/z 557.13 [M—
Hl « EK 1 TR EFEEEE K m/iz 40511 [M—

RISV R BT TR 7l EERAAE H—CH4O4], JEERRMES 31 —3, Hlr 3 A4
31
WYY (S13-1D
et
1~2
- ~19
11~11 po2s i s9~61° 6568 ,l‘j“"l"f'\.Jqu
0| | [,2° T B2~33 149 50/ 53~ 63264 4. 0%
LT%N@ 2;&1¢£fJMEJ¢:ﬁ;ALLi,¥S3 3 dlﬁiJ e
e e
A 1
WA (S13-2) S
1~2 sl 10 . i ‘I..'L""‘JU.._,-L
20~23 59~61[  65~68 o
16 3 51
H; o P15~ 5 4849 NEERS™ &&_iid.ép.,\, S0
J di1s 9\[1s ‘,,...e U3 AT ISR 567351
S — A
1l ¥
HIYOT (S22-1)
e A
12 17~19
‘ / 10| 1 |?205~2330%2 33 48, AN sore® /JIJLJ“)ML"“‘
| [3~5 f - ~ 6356 ;
: ) l.i 6578 9 d}.l_lfi‘»i- Bazas a7 u;i S 256251 LSS e
T B
31
E O (S22-2) ) A
1~2 -
11~14 112 2023 596162 g5gg J“‘ = Y
19 0 53003233 48, b J50--60__55- A
N5 o\l 1L %W'J3¥ZW.JJ.T;2 s fo o
rrrr1rrrrrrrrrr T rTrrrrrrrrrrrr |11
0 5 10 15 20 25

t/min

B1 GEFEATMESRAMEBETRE

Fig.1 Total ion current chromatograms of P. multiflorum slices in negative ion mode
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Table 2 Identification results of P. multiflorum in negative ion mode
N e v
5 te/min et HTR BT %;jf «m(u;;a RIBT (i) (X‘fi)
1082 JipE Ci2H20n [M—H]"  341.1084 341.1089 262.056 5, 179.055 4 1.30
2087 HER CeHsO7 [M—H]" 191.0195 191.020 1 128.034 4, 111.008 0 3.26
3155 HETFRIY C7HeOs [M—H]" 169.0137 169.0145 125.0234,107.0127 1.40
4 1.64 (25,2'S)-pyrosaccharopine CuHisN2Os  [M—H]™  257.1143  257.1146 239.102 8, 213.123 6 2.30
51.74 KK Ci9H26014 [M—H]" 477.1250 477.1247 439.1240,329.1342 1.80
6 2.26 gamma-L-glutamyl-L-pipecolic-acid CuHisN2Os  [M—H]™  257.1143  257.1148 213.1232,195.1128 2.30
7 2.43 isomer gamma-L-glutamyl-L-pipecolic-acid CiiHisN2Os  [M—H]™  257.1143  257.1148 213.1235,195.112 1 3.08
83.16 (-)-EKEEBETILERN CisH1407 [M—H]"  305.0662 305.0668 179.0339,125.0239 0.40
9 3.93 gamma-glutamylisoleucine CiH2oN20s  [M—H]™  259.1299 259.1304 241.1186,197.128 4 1.70
10 443 3-FIL K HERI C7He0s [M—H]" 137.0239 137.0247 108.0209 2.00
11 483 JEfEE & BI' C30H26012 [M—H]" 577.1346 577.1350 425.080 6,407.0768, —0.30
289.070 8
12 497 2-vinyl-1H-indole-3-carboxylic acid!'” CiHoNO,  [M—H]"  186.0555 186.0564 142.0655 1.90
13 497  HIHEBRIT CiyHisN202  [M—H]™ 2451290 245.128 6 142.0653 0.90
14511 JFieH & B2 C30H26012 [M—H]" 577.1346 577.1342 425.086 7,407.0756, —1.70
289.0719
15537 JLAFEM Ci5H140¢ [M—H]"  289.0712 289.0722 245.080 5,203.070 0 1.40
16 559 JFfEHE C11Y CssHisO1s  [M—H]™  865.1985 865.1960 577.1339,451.1026, —1.10
289.068 3
17 5.93  XFFRFEI LY C7Hq02 [M—H]" 1220370 121.0297 1.70
18 6.04 polygonumoside B! Ci9H209 [M—H]" 393.1186 393.1190 231.0651 -0.20
19 6.04 Jf{EH % Bl (isomer) P C30H26012 [M—H]" 577.1346 577.1342 425.086 4,407.0759, -1.60
289.070 3
20 6.39 isomer polygonimitin CP'! Ca6H32014 [M—H+ 567.1714 613.1769 405.1126,243.0618  -0.80
HCOO]~
21 6,51 FIJLFERD Ci5H140¢ [M—H]" 289.0712 289.0720 245.0809,203.7120 0.80
22 6.70  3-O-galloyl-procyanidin B! C37H30016 [M—H]" 729.1456 729.1449 577.1289,289.0718  -1.70
23 7.01 isomer 3-O-galloyl-procyanidin B CyH3016  [M—H]"  729.1456 729.1456 577.1364,407.0758  —0.70
24 7.00 isomer polygonimitin CP!! C26H32014 [M—H+ 567.1714 613.1770 405.1167,243.0650  —0.70
HCOOJ”
25723 0i-2,3,54- 0033 — K 2E-2-0-B-D-  C20H209 [M—H]"  405.1186 405.1196 243.066 5,225.053 7 1.20
HE T
26 7.54  (+)-lyoniresinol-30-O-p-D-glucopyranosidel”  CasHixO13  [M—H+  581.2234  627.2288 521.2115,289.0683  -1.00
HCOOJ”
27 7.72  polygonimitin CI?!] C26H32014 [M—H]" 567.1714 567.1716 405.1152,243.0644  —0.60
28 7.96 polygonflavanol Al?324] C35H34015 [M—H]" 693.1825 693.1811 541.1363,405.118 9, 1.28
289.068 3, 243.065 0,
169.014 1
29 8.05 3,3"-di-O-galloyl-procyanidin B2!?! C44H34020 [M—H]" 881.1565 881.1544 729.1396,591.1136, —3.00
289.068 3
30 8.13  polydatin®®! C20H2205 [M—H+ 389.1237 435.1294 227.0702 -0.50
HCOO]
31 838 EZMGHT C20H2209 [M—H]"  405.1186 405.1199 243.0653 2.00
32 8.63 K Ca2H33019 [M—H]" 845.1935 845.1904 804.1538 0.06
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5 )
A NE==3 O
5 efmin s AR BT fi‘f ””‘”(Zf BT (nl2) (ﬁi)
33 8.67 2,3,54-PUFadE = 2 %-2-0-( B Tk CyHaO13  [M—H]™ 5571295 557.1300 405.116 7, 313.054 9, —0.10
)~ B-D- Mok W ] 6 7 2-2°) 243.065 0
34 8.89 2354-TUBE K ZIE2-O-D- RIS CioHxOs [M—H]”  375.1122 3751086 243.066 1 0.10
35 8.98 polygonflavanol BI23-24 CisHuO1s [M—H]T  693.1825 693.1818 541.136 3, 405.118 9, 1.43
289.068 3, 243.065 0,
169.014 1
36 9.32 2,3,54- MU =K 2 H-2-0-(% & Tt CoHaO13  [M—H]™ 5571295 5571297 405.1126,243.0618  —0.70
5)-B-D- ML 4 F 225
37 936 2,3,54- MUK 2 H5-2-0-( LB 3b)- CoHuO1 [M—H]”  447.1291 447.1294 405.1208,243.065  —0.60
B-D- Mk e ] 27 127280
38 9.46 EFFEE-3-0-(% & FEEE)-B-D-ILHE CoHaO1n [M—H]™ 5411346 541.1345 405.120 8, 313.054 9, —1.10
HIE 243.065 0
39 9.60 polygonumosides BB CoHaaOi3 [M—H]™  555.1139  555.1138 405.120 8, 393.060 9, —1.10
243.0650
40 9.76 KA CaHisO19 [M—H]" 8451935 8451908 507.1168 0.06
41 10.14 2,3,54-VU5 3 = F 2 05-2-0-0% & T CH6013 [M—H]” 5571295  557.1296 405.1126,243.0618  —0.90
)~ B-D- Mok e ] 6 7 12-2°)
42 10.24 K3 z-1-0--D-Hi &I fE 12031 C2HxO1p [M—H]"  431.0978 431.0987 269.044 3,225.050 6 0.70
43 10.67 emodin-8-O-hexose-glucosidel!” CaHxOi3S [M—H]™ 5110552 511.0555 431.0967,269.0447  0.94
44 11.09 N-J= - BBk s o) CisHioNOs [M—H]™ 3121236 3121244 297.0989,190.0505  0.90
45 1112 K3 E HE-8-0-p-D-Hi 4 b1 CoHnOn [M—H]"  445.1135 4451139 283.059 1,240.0414  —0.20
46 11.28 23,5 4-tetrahydroxystilbene-2-O-(coumaroyl)- ~ CaoHsO11 [M—H]™  551.1554  551.1556 405.1159,243.0660  —0.40

B-D-glucopyranoside!*®]

47 1134 2,3,54-TUHE — 2 2. 05-2-0-(F LBk C3H301 [M—H]"  581.1659 581.1656 405.1180,243.0665  —1.50
)~ B-D- Mok W 7 6 17280

48 11.89 B} EA-8-O-B-D-HHL I 7 4 Bl 1720 CoHuO09 [M—H]™  407.1342 407.1346 245.081 2, 230.058 1, —0.40

215.0359

49 12.06 KiEE-8-0-p-D-H & HET B C2iHxO10 [M—H]™  431.0978 431.0988 269.0445,225.0537  -7.30

50 12.84 KERK-8-0-(6"-0-T4 —fk3t)-B-D- Mk it CuH»O1i3 [M—H]™  517.0982 517.0987 473.1089,413.0866  —0.20
Cikap st

51 13.07 #AHR-8-0-(6-0- Z Bk 5E)-B-D-ML M CnHx01 [M—H]"  449.1448 449.1455 245081 3, 235.058 1, 0.40
Cikay s 215.0329

52 13.50 K3 & HEE-8-0-B-D-E & E B CpHxOn [M—H]" 4451135 445.1145 283.060 7,240.041 0 1.00

53 13.98 KH##-8-0-(6"-0- LBHL)-p-D- CxHnOn [M—H]™  473.1084 473.1087 269.0479,225.0506  —0.60
MLk R e O

54 14.39 (10E)-(95,125,135)9,12,13-trihydroxyoctadec- ~ CisHzsOs  [M—H]™  329.2333  329.233 6 283.062 6,211.1342 3.70
10-enoic acid
55 14.63 K¥ &K HF-8-0-(6"-0- 2.1 3E)-p-D-ML IR CoyH4On  [M—H]™  487.1246  487.1243 283.060 8, 240.041 4 2.01

R R
56 15.25 polygonumnolides B1%! CusHuOis [M—H]T 8472422 8472418 416.1047,254.0674  —4.30
57 15.64 FIERFEE B CisHioOs  [M—H]™  269.0450 269.0460 241.0482,225.0543 1.70
58 17.07 polygonumnolides C14 CasHasO1s [

59 17.75 2-acetylemodin[*! Ci7Hi20s  [M—H]™  311.0556 311.0558 269.0456 —0.90

]
]
M—H]" 671.1722 671.1762 416.1089,254.0576  —1.20
]
60 17.73 polygonumnolide A115) CyHuOn [M—H]"  685.1922 685.1906 416.1089,254.0544  2.13
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J75 tr/min ey Vi Hr ) 1) FERET (mlz) (X1076)
61 17.95 polygonumnolide EF! Cy7H0;3 [M—H]™  685.1922  685.1909 458.123 6,254.0609  —2.60
62 1822 KFH K'Y CisHi00s  [M—H]™  269.0450 269.0462 241.0451,225.0538 2.50
63 18.90 gingerglycolipid B C33HssO1w  [M—H+  677.3478 7233795 677.3740,397.1340 1.26
HCOO]~
64 19.09 AKX C3sHisNsO2 [M—H]™  564.3344  564.3303 504.308 4 6.89
65 19.33 1-palmitoylglycerophosphoinositol CosHoOP [M—H]™  571.2889  571.2885 311.1685 3.99
66 19.39 Kimzm —EE CsoH20s  [M—H]™  509.1237  509.124 479.0590,254.0575  -0.40
67 19.82 K3 E B[R] 73 7 ) CyoH2O0s [M—H]"  509.1245 509.1234 479.057 9, 254.058 0 0.60
68 19.83 1-oleoylglycerophosphoinositol CyHs10oP [M—H]™  597.3045 597.3044 555.2873,325.183 7 1.06
69 21.96 pentadecanal CisH300 M—H+ 2252218 2712283 1.18
HCOO]”

"3 0] S i 0 AR

*identified by comparing with reference standard
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3.4 HARSK 1bE 48 FK 1 TR A R
m/z 245.081 2 [M—H—glu], HEX 15T CH3E
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Fig. 2 Mass spectra and possible fragment pathway of reference substance
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Table 3 Differential chemical makers of fresh-cut and moisturized-cut slices
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Fig. 5 Analysis of relative content of corresponding components



FED 20226F 98 $53% B 178 Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 17

* 5303 ¢

Wil BEANEIE IR R RN 4 AW BT
% (Bl S-ev D, FFHATHREZRTEZST, SRER
PEHL R A B R IR TR S5 R M
BRI YA, AR R IR IR
F AN B sz e R R s TR A g
A R S i B TR B 2 e M, 38 RO
ZE5t

4 it

A SE56 R F UPLC-Q-TOF-MS F A X i 15 12 th
5 B AT PSR AL, JLEE T 69 Mgy, H
ORI E RO 16 A R Y 19 N, K
fp sy 34 Ao RAHERE S PCA X7t v 5]
ARSI T YD LU, B B — s s
o, F37 OPLS-DA HERLE— 5 2 8P M 12y
ZE5t, R S 2R IR KR
8-O-B-D-Hi G HEH e bt 7 DL SR R VIP>
2, il m AT K ¢ R E K RO
R SiEY) R ) R R Y

A SIS A T A A4 BR 24 81572060 7= R B
TV 2R IR, 456 R Sl 2 R 2R R A3
FRITIE, GREREHA SRR RER
DU TR s . TEARSLIG AL A R 2
X SR Y R A RS AT e e R
Mr, SEEGZE RS EEille g BAliT, dE—Piure=
HiHN AT e 2 PAOR Hh i B TR S R . A
ME 25T R rT Re e dh 45 & R MK i,
T D) A e B e R T

B2 E il PCA B A = b S A B R
srEEd, mmERA R A ERARE, B~
H PR 2R T R AR B R, R T S
Y Z 2R BE 5-dy £ LG BIAE P
E R BB R v 2K S i S T R
NG5G BRI A A R X, HE— D U H
SRR R RN EERNERZ —.

(R EZG80) 2020 AR T E SR —
ORI O R A AT ¥, A R
BRIy, (BAE SIS FE P ARHE SR B
TV A LK 38 22 AR B B R ER R R A3 Tl g
FEZESE . SCHRIIE TPl B B B A PLA . PUESE
FABSL, WRES AT SRR BUESERAAE R
IRO7), DRI AEAE) AN SR = R e R e, Rk
— 5 R B IR A, ADRIE R R B A e vl 4%

RBEAR A FRAREEHZFE

SE 3k

(1]
(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

PR 24 [S]. —#B. 2020: 183-184.

Lin L F, Ni B R, Lin H M, et al. Traditional usages,
botany, phytochemistry, pharmacology and toxicology of
Polygonum multiflorum Thunb.: A review [J]. J
Ethnopharmacol, 2015, 159: 158-183.

B, TE SR AT [D]. MR B PR
4R, 2016.

Yang J B, Li L, Dai Z, et al. Polygonumnolides C1-C4;
minor dianthrone glycosides from the roots of Polygonum
multiflorum Thunb [J]. J Asian Nat Prod Res, 2016,
18(9): 813-822.

Yang J B, Yan Z, Ren J, et al. Polygonumnolides A1-B3,
minor dianthrone derivatives from the roots of
Polygonum multiflorum Thunb. [J]. Arch Pharm Res,
2018, 41(6): 617-624.

HEFE, BRMEE, B, . S 8usom ok 8 15m
WHENE P2 E S 10 FEERBRASE (1]
FAEEZ, 2021, 16(17): 2533-2541.

WE, fRXE), Bz, & E 2055 g
W st g [(J. 29 iF 0 Bk 55, 2016, 39(1):
122-131.

WRkfh, =B, RIGIE, 5. h2M P in THIWHF
IR B (1] HhEF 2G4, 2015, 40(4): 602-606.
B . @I R e LT AR ()] R,
1987, 12(4): 22.

MK, Tikeg, R, & RAM N TSk —
A RN [ M SR E 2, 2020, 15(15):
2205-2209.

AL, ZFR, RS, & BTSRRI AT E S
L5 AR TR (0], B SCIR T ok,
2018, 24(15): 29-35.

2, TR, BRI, . T SN T 5O R
H — A TZWEF D] R, 2016, 47(17):
3003-3008.

RUK, X, S, S A 5 N L il — Ak
HARWIFT [J]. 2584, 2018, 41(7): 1598-1601.

Hdl, AN, R, & TE SR R O
[0]. FEYEIR (FESTRR), 2002, 44(12): 1491-1494.

JAF, 2, R, . UPLC-MS/MS V&I A [F7=
T S LR R KIS & [J]. 2k, 2018,
41(7): 1581-1584.

Liang L, Xu J, Zhou W W, ef al. Integrating targeted and
untargeted metabolomics to investigate the processing
chemistry of Polygoni Multiflori Radix [J]. Front
Pharmacol, 2018, 9: 934.

Wang L L, Sang M M, Liu E W, et al. Rapid profiling and

pharmacokinetic studies of major compounds in crude



* 5304 «

FED 20226F 98 $53% B 178 Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 17

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

extract from Polygonum multiflorum by UHPLC-Q-TOF-
MS and UPLC-MS/MS [J]. J Pharm Biomed Anal, 2017,
140: 45-61.

Qiu X H, Zhang J, Huang Z H, et al. Profiling of phenolic
constituents in Polygonum multiflorum Thunb. by
combination of ultra-high-pressure liquid chromatography
with linear ion trap-Orbitrap mass spectrometry [J]. J
Chromatogr A,2013, 1292: 121-131.

XUPREN, ZEpiAE, HLETK, 45 (T DAEH] A )
AL [3]. RIAF=IFFS5TT R, 2009, 21(2): 239-241.
BUHEAS. B E SRR AT FE (D] R REEKR
%,2014.

Li S G, Chen L L, Huang X J, et al. Five new stilbene
glycosides from the roots of Polygonum multiflorum [J]. J
Asian Nat Prod Res, 2013, 15(11): 1145-1151.

Xu M L, Zheng M S, Lee Y K, ef al. A new stilbene
glucoside from the roots of Polygonum multiflorum
Thunb [J]. Arch Pharm Res, 2006, 29(11): 946-951.

WA, 2R, FREE, & ME 29 1 AN EER
SR [P P E R AR E, 2020, 45(5):
1114-1119.

Chen L L, Huang X J, Li M M, et al. Polygonflavanol A,
a novel flavonostilbene glycoside from the roots of
Polygonum multiflorum [J]. Phytochem Lett, 2012, 5(4):
756-760.

Kim H K, Choi Y H, Choi J S, et al. A new stilbene
glucoside gallate from the roots of Polygonum multiflorum
[J]. Arch Pharm Res, 2008, 31(10): 1225-1229.

Sun Y N, Cui L, Li W, et al. Promotion effect of
constituents from the root of Polygonum multiflorum on
hair growth [J]. Bioorg Med Chem Lett, 2013, 23(17):

[27]

[28]

[29]

[30]

[31]

[32]

(33]

[34]

[35]

[36]

[37]

4801-4805.

MR, BiRe, KER, & #l53hmArHeey

[J]. 252243, 2000, 35(4): 273-276.

R, BEX, &3, % UPLC-MS/MS 55 Hilfa] 15

B9 FTIREE R TR (1] P, 2018,

41(6): 1395-1398.

R, AT, MR, . TE SR BT

[J]. H¥ZY, 2017, 48(4): 631-634.

Yan S L, Su Y F, Chen L, ef al. Polygonumosides A-D,

stilbene derivatives from processed roots of Polygonum

multiflorum [J). J Nat Prod, 2014, 77(2): 397-401.

Sun Y N, Li W, Kim J H, ef al. Chemical constituents

from the root of Polygonum multiflorum and their soluble

epoxide hydrolase inhibitory activity [J]. Arch Pharm

Res, 2015, 38(6): 998-1004.

Lo Y H, Chen Y J, Chung T, et al. Emoghrelin, a unique

emodin derivative in Heshouwu, stimulates growth

hormone secretion via activation of the ghrelin receptor

[J1. J Ethnopharmacol, 2015, 159: 1-8.

TREE, BRAE, PRI, TE DRI A

[]. H#Z4, 2006, 37(9): 1311-1313.

TR, T E S RIETER BT [D]. dba: b

WA £BE, 2016.

Yang J B, Tian J Y, Dai Z, et al. A-Glucosidase inhibitors

extracted from the roots of Polygonum multiflorum Thunb

[J]. Fitoterapia, 2017, 117: 65-70.

FIRE, BEE, BRE, & KRB M

ZIAR BT TS (7], P E ST )2 A, 2018,

24(13): 227-234.

AR, Fdh, PR, . REF A E S 2R R

ZRrg (7). R EBAHZ, 2020, 22(3): 384-390.
[Tttt I AF]



