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Active Compounds from The Aerial Parts of Polygonum multiflorum Thunberg

In Jin Pyo Kim, Do Hoon Kim, Gi Eun Kim, Jin-Hyo Kim, Sung Hee Chung, Sung Gun Kim and Wan Kyunn Whang”
College of Pharmacy, Chung-Ang University 221 Heukseok-dong Dongjak-gu Seoul 156-756, Korea

Abstract — Polygoni Radix (Polygonaceae) has been used as renal disoder, hematopoietic, menstrual irregularity and anti-
aging in Korean folk medicine. Specially aerial parts has been used for insomnia and sedative agent. In order to investigate
the efficacy of antioxidant activity on these aerial parts, the bio-activity guided fraction and isolation of physiologically active
substance were performed. H,0, 30%, 60%, 100% MeOH were examined antioxidant activity by DPPH method. It was
revealed that 30%, 60% MeOH fractions have significantly antioxidant activity. From 60% MeOH fraction, six known fla-
vonoid glycosides (quercetin, quercetin 3-O-f-D-galactopyranosyl-4'-O-glucopyranoside-3'-methylether, quercetin 3-O-a-L-
rhamnopyranoside, quercetin 3-O-a-L-rhamnopyrano side-4'-methylether, quercetin 3-O-pB-p-galactopyranoside, quercetin 3-
0-B-D-glucopyranoside) and 3,4-dihydrocinnamic acid were isolated. To investigate the antioxidant activities of each com-
pounds, we measured radical scavening activity with DPPH method and anti-lipid peroxidative efficacy on low density lipo-
protein (LDL) with TBARS assay and anti-acetylcholinestrase activity with Ellman's Test. Four compounds (II, IV, VI, VII)

of quercetin glycosides showed significant activity.

Keywords (1 Polygonum multiflorum, DPPH method, TBARS assay, Ellman's Test, quercetin glycosides
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#471712% IR Spectrophotometer Jasco FT-IR 300E
(Japan), UV/VIS spectrophotometer Human TU-1800PC
(Korea), FAB-MS spectrometer VG 70-VSEQ(England), 'H-
NMR spectrometer, Varian Gemini 2000, 300 MHz(USA),
Bruker Avance-500, 500 MHz(Germany), *C-NMR spectro-
meter Varian Gemini 2000, 75 MHz(USA), Bruker Avance-
500, 125 MHz(Germany)& AM&3k3ich &4tdts S48 4
3t Chemical ReagentZ DPPH(1,1-diphenyl-2-picrylhydrazyl)
(Sigma, USA), L-Ascorbic acid(Sigma, USA), Ethylenedi-
aminetetraacetic  acid-2Na(Sigma, USA), 99.5% Ethanol
(Merck, USA), Human plasma LDL(Sigma, USA), Potassium
bromide(Sigma, USA), Sodium azide(Sigma, USA), 1,1,3,3-
Tetraethoxypropane(Sigma, USA), Thiobarbituric acid(Fluka,
Germany), Trichloroacetic acid(Sigma, USA), Cholinesterase
acetyl(Sigma, USA), Eserine(Sigma, USA), Acetylthiocholine
iodide(Sigma, USA), Sodium bicarbonate(Sigma, USA), 5-5-
dithio-bis-(2-nitrobenzoic acid)(Sigma, USAYS A3t

S sl AAHE 2.16 kgS 100% MeOHE +84toA
33] A 5 F ATty HbEEsio] A 340 g5 Atk
°] MeOH FEE5 57l @571 CHCLE 718l X%
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3 F, 015 IRFsEse] CHCl A& 203 g3} 2 92 117g&
A3 & AAE A vHlo]22d 28=X]9) Diaion HP-20
column chromatogarphy & A Alsle] X3 E(23.2g), 30%
MeOH ##E(6.19g), 60% MeOH ¥FE(4.8g), 100%
MeOH 225(2.67 9 = Z}z} 93dt}h. olo)} 30% MeOH$} 60%
MeOHS] #2504 olejke} o] wejale e 755 ¢
cHScheme 1).

Compound I-IR v cm? : 3409(0H), 1490(aromatic C=C),
1635(C=0) : (O)FAB-MSGn/z) : 179IM-HJ : 'H-NMR : DMSO-
de, ppm, 8.08(1H, d, /=84 Hz, H-5), 8.03(1H, m, H-2),

Aerial Parts of Polygonum multiflorum (2.16Kg)

Extracted with MeOIl
Concentrated under vacuum

I !
MeOH Extract (340g) Residue

Suspended with [1,0
Partitioned by CHCI,

]
CHCl, layer

H,0 layer(117g)
Diaion HP-20 C.C
] I
H,0 fayer(23.2g) 30% MeOH (6.78g) 60% MeOH (4.8g) 100% MeOH (2.67g)
Shephadex LH20 C.C
MecOH 30%
mln n{z an FL M FRS
Shephad 4 4 .,
pl LH20C.C LH20C.C LH20C.C Shephadex L1120 €.C
MeOIi 40% MeQIl 40% MeOH 40% MeOH 50%
R.1 R3 FR.
Silica MCI CC MCI C.C
Comp.V Comp.V
MeOl1 40% MeOH 30% MeOH 50% @Img)  (200mp)
CompVI Comp.Vl
(421 (661
Himg) (66mg) Comp.! Compll  Comp.ll
(8mp)  (Bmg) (tTmg)

Scheme 1 —Extraction and isolation of the constituents from the
aerial parts of Polygonum multiflorum.

751(1H, d, J=112Hz, H-1), 7.21(2H, m, H-2, H6) : *
NMR : DMSO-d;, éppm : (Table I).

Compound IT-IR vgp cm? : 3284(0OH), 1520(aromatic
C=C), 1679(C=0) : (-)FAB-MS(m/z) : 301[M-HJ : 'H-NMR :
DMSO-d,;, Sppm, 7.67(1H, m, H-2), 6.88(1H, m, H-6),
754(1H, d, J=8.4Hz, H-5), 6.40(1H, m, H-8), 6.18(1H, m,
H-6) : BC-NMR : DMSO-d,, 5ppm : (Table I).

Compound III-IR vip cm? : 3382(0H), 1500(aromatic
C=C), 1625(C=0), : (-)FAB-MS(m/z) : 639[M-HJ, 315[M-
Gal-Glc-H] : 'H-NMR : DMSO-d;, 8ppm, 7.77(1H, m, H-2),
754(1H, m, H-6), 7.02(H, d, J=8.4Hz, H-5), 6.40(1H, d,
J=2.1Hz, H-8), 620(1H, m, H-6), 541(1H, m, anomeric H
Gal), 5.39(1H, m, anomeric H Glc.), 3.85@3H, s, OCH,) :
BC.NMR : DMSO-d, dppm : (Table I).

Compound IV-IR vig cm? : 3393(OH), 2930(CH),
1507(aromatic C=C), 1657(C=0) : (-)FAB-MS(n/z) : 447[M-
HI, 301[M-Rha-HI" : *H-NMR : DMSO-d,, Sppm. 7.27(1H,
d, J=8.4Hz, H-2). 7.23(1H, m, H-6). 6.86(1H, d, J=8.4 Hz,
H-5). 6.35(1H, m, H-8), 6.16(1H, m, H-6), 5.25(1H, d, /=7.8
Hz, anomeric H Rha)), 0.81(1H, d, /=5.7 Hz, Rha-6) : 3
NMR : DMSO-dg, dppm : (Table ).

Compound V-IR vgp cm™ : 3390(0H), 2927(CH),
1504(aromatic C=C), 1651(C=0) : (-)FAB-MS(n/z) : 461[M-
HI, 315[M-Rha-HI" : 'H-NMR : DMSO-d;, Sppm, 7.35(1H,
d, /=84 Hz, H-2), 7.32(1H, m, H-6), 7.07(1H, d, /=84 Hz,
H-5), 6.40(1H, d, /=1.8 Hz, H-8), 6.16(1H, d, /=18 Hz, H-6),
5.24(1H,s, anomeric H Rha.), 0.81(3H, d, /=5.4 Hz Rha-6),
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Table I-C-NMR spectral data of compounds I~VII from the aerial parts of Polygonum multiflorum in DMSO-dg

Compound I~VIIL

(ppm) ppm (DMSO-dg)

Carbon no. I I v \Y VI v Carbon no. I

2 147.14 156.45 157.14 157.02 156.28 156.39 1 126.14
3 136.08 133.82 134.15 134.58 133.53 133.33 2 132.17
4 176.19 177.56 177.62 177.83 177.54 177.46 3 165.50
5 161.07 161.28 161.31 161.35 161.28 161.28 4 107.91
6 98.55 98.88 99.05 98.86 98.75 98.47 5 120.94
7 164.26 164.59 165.47 164.56 168.28 164.37 6 120.72
8 93.72 93.68 93.84 93.79 93.58 93.51 1 112.22
9 156.49 155.88 156.60 156.58 156.37 156.19 2' 122.12
10 103.36 103.94 103.70 104.16 103.94 103.95 3 136.49
1 122.31 122.77 121.14 122.36 121.14 121.57
2' 115.41 115.56 115.62 115.42 116.00 115.22
3 145.41 150.08 154.33 146.38 144.89 144.87
4 148.05 146.01 148.63 150.11 148.53 148.53
5 115.96 111.45 115,51 115.42 115.24 116.14
6' 120.34 122.64 120.73 120.88 122.05 121.73

gal-1 101.77 101.85

gal-2 71.25 71.26

gal-3 73.23 73.23

gal-4 67.98 67.98

gal-5 75.94 75.90

gal-6 60.21 60.20

gle-1 100.83 101.38

glc-2 73.23 77.62

glc-3 76.53 76.53

glc-4 69.99 74.13

gle-5 77.66 69.96

glc-6 61.02 61.40

rha-1 101.85 101.99

rha-2 70.63 70.65

rha-3 7040 70.38

rha-4 71.24 71.21

rha-5 70.12 70.11

rha-6 17.56 17.55

CH, 55.68 55.76

3.57(3H, s, OCH,) : ®C-NMR : DMSO-dg, Sppm : (Table D).

Compound VI-IR vgs cm? : 3298(OH), 2908(C-H),
1607, 1512(aromatic C=C), 1665(C=0), 1094(glycosidic OH) :
(-FAB-MS(n/z) : 63[M-H], 301[M-Gal-H] : 'H-NMR : DMSO-
dg, dppm, 7.67(H, dd, J=2.1 Hz J=8.4 Hz, H-6), 7.53(1H, d,
J=21Hz, H-2), 682(1H, d, /=8.4Hz, H-5), 640(1H, d,
J=21Hz, H-8), 620(1H, d, /=2.1Hz, H-6), 528(1H, d,
J=7.8Hz, anomeric H Gal.) : ®C-NMR : DMSO-d;, 8ppm :
(Table D).

Compound VII-IR vgp cm? : 3440(0H), 1550(aromatic
C=0(), 1660(C=0), 1070(glycosidic OH) : (-)FAB-MS(m/z) :
463[M-HJ, 301[M-Glc-HJ' : 'H-NMR : DMSO-d;, Sppm,
7.59(1H, m, H-2), 7.58(1H, m, H-6), 6.84(1H, d, /=9.0 Hz,
H-5), 6.40(1H, m, H-8), 6.20(1H, m, H-6), 547(1H, d, J=7.2
Hz, anomeric H Glc)) : ¥C-NMR : DMSO-d;, Sppm : (Table
D (Fig. 1, 2).
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Fig. 1 - Structure of compound I isolated from the aerial parts of
Polygonum multiflorum.
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DPPHO| oJ&t 8ltsls A8 — Hatano 9] P90 2Ja}oy
7} fraction= 50, 100, 200, 500, 1000 ppm(99.5% ethanol)®] 5
7] 52 ZAIS £ 0.1 ml(control : 99.5% ethanol)°]l 0.1
mM DPPH £-9%(99.5% ethanol) 1.9 m/E 7} th. Vortex
mixer® 107+ 2183F & 37°Col|A 30 F<t incubationA]F
t}, o] spectrophotometers ©]-831] 515 nmeliA FHEE
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Fig. 2 - Structure of compounds II~VII isolated from the aerial
parts of Polygonum multiflorum.

ZA3}act. o ix oFEE = L-ascorbic acidg 25, 50, 100,
200 ppm(99.5% ethanol)®] 4714 FE& ZAslo] SHs3)
2} Alg9) gatEEHE-2 DPPHel thdt Axb3 o 5 (Electron
donating ability, EDA(%)'?3} IC,*(DPPH radical ¥4-&
50% JAlsk=d] g W =)= JeR

Control O.D.-Sample O.D. 100

EDA(%)= Control 0.D.

Sample OD. : A|&5 715t Al@He] FE=
Control O.D. : A& th3) ethanotE 7}3t A @] SHFL

TBARS assay= 0|28} LDL X[ zlisto] Xl g -
Human plasma LDL(400 pg ©%4), 1mM CuSO, 16 W, 5%
Wz zA5 2F A (25, 50, 100, 200 ppm) 100 woll PBS(H
745 410] AA 97t 1 mP} =5 $it}, Vortex mixers: &
3310} 37°C TEAolA 4AIZE B4 X5 vieksto] A+
1mM EDTA 20 g 37lste] Aksle $AA1700 Aksle LDL
R-oMof| 25% trichloroacetic acid 1 miE o] ©hfzls HHAI
3 7 AFSo]] 1% thiobarbituric acid 1 miE- #7810 95°Cel]
A A7) & @zhaZich, A E MDA S 532 nmellA
spectrophotometer ©|831¢] S7%th. MDA EFAIREE 10
nM 1,1,3,3-Tetraethoxypropane 2918 &4 ZA8}] ARE3ITE.

MDA FEmM/mb)=({F)*<10

F: EF2A59 E35(532 nm)

f: AAe] E3%(532 nm)

7} AlR9] LDL X2k} A a8 vlgdEsh] H3iA
Cu®*ell 3 FEsE FAERAe] A4S 50% SR H
23 A8 FEICHE &5t

Ellman's TestE 0| &8} Acetylcholinestrase & X3l &
o £ - oMEZEHo2H A AHBGAHAN AT
AukEllman) ¥H-S HEske] A WS o&3i9lct 713
Q1 o E) 2% (acetylthiocholine)e] oM EZ & ol AE]2tA]o]l
o9& 7R =o] falEo] e E] 2 (thiocholine)g-
DTNBCIE| R UEZHIZAHe} vEeA1A A== YE L 313HE
I JEZHFA] B30l (=TS 412nm UVE AE3E}H
o] A4S SASIc) 71H oEEE2 Bkl of
AEZo e EkA] o]2]e] Qe ol BIHER o]F K
J3t7] $I8ke] iz Blank Control)E 73Ut F5= A9
Azko]) ok QAE £ol7] Y8t AT TR T (Activity
Control)& 435t

Acetylcholinestrase

Acetylthiocholine— Thiocholine+Acetate
Thiocholine+5,5'-Dithiobis(2-nitrobenzoic acid)— Yellow

Polzl Be A REZ(EE

gol golxl A 7M1 YA 5
5 opREslzeehl Asjeie

GRS oAu)EYHE F
Mg zkzt 20 A 71A
Aato] B4 2 1

k1

o

=
Z2 A ZEE o831 50% AAERAC,whE T
da % n#E

=89 &y

Skre. AP Zhzte] B8-S FHEE(100~2000 ppm) FoA|
slo] A A 30% +H 7 60% 9] radical scavenging
activity®= $-F3F.21 60% HE>30% &8 >>100% w2
>H,0 w3 0% % & O% radical scavenging activity
7} Z7¥slih. 1El1 3] 60% #Eo] IC,, 30.97 pg/miE 5
=%} radical scavenging activitys WER]SItH(Table I, Fig. 3).

22|5) M| g5t 2

Sire AP Zizte] B tid PAsh B AY A ¢

Table 11 -1Cs, values of fractions against the DPPH radical

Sample IC5y (ng/mi)

L-Ascorbic acid 4.770+0.404*
H,0 Fr. 673.88+£46.891*
30% MeOH Fr 35.447+1.513*
60% MeOH Fr 26.789+1.933*
100% MeOH Fr. 85.495+7.048*

Significantly different from negative control : *p<0.05 **p<0.01.
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Fig. 3 - The radical scavenging activities of the aerial parts of N Q N
Polygonum multiflorum on DPPH. S & L
S & S

%5t A8 B 60% MeOH 23 ojA ®a)dt 75 33HE9]
A3l B4 =4S 98] DPPHY O 2§ 2tz radical

scavenging activity®} LDL2] x)2zMikzle] tigh ofA) &y} 9!
Ellman's Testoll &3t acetylcholinestrase QA &35 =435}
it

DPPHE 0|28t shilsts &%

7} CompoundsE 55 'H(25~1000 ppm)E ZA|5te] Zt2te]
compound®] DPPH radical®]l o3} scavenging activitys 2%
3t A3} compound I, IV, VI} VIS ¥| w2 943 radical
scavenging activitys UEM T E3], compound 19} V= %
A zekE 2 ARR3 L-ascorbic acide} H]5=3t 538 Bich
(Fig. 4).

LDL Atsiofl chst oixg2t 53

7} compoundsE 5 (25~1000 ppm)E ZA|8}e] Z+zta)
compound®] LDL Atslel st dAlaxs &g A
compound 10, IV, VIS} VIo|A SO zFEZ AR L-

IC50

70
60
50
40

ppm

30
20

10
NN N RN O
N '\ L & & & &
& &S ® & & Y c)o& B\

Fig. 4 - 1C;, values of compounds I~VII against the DPPH radical.
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Compound

Fig. 5 — ICq, values of compounds I~VII on Cu?*-induced LDL lipid
peroxidation.

ascorbic acid(ICs, 1.361 pg/m) BT} S-F3ht FARE 24| &3}
£ H3ITH(Fig. 5).

Acetylcholinestrasedi| LiZt M2t X

7} compoundsS 558 (25~1000 ppm)Z ZA| 8t Z+2te]
compound®] acetylcholinestrase®] th3t JA &35 5743 4
7} compound [+ IVelM IC, 8.908, 10.515 pg/m/z. -$<r3t <
A LTS B}

2 =

32 A9 MeOH A% activity guided fractionation
el w2l H,0, 30% MeOH, 60% MeOH, MeOH #2318
AT o]F 47FA] EEHEEo| dislA DPPH radicalell tlgt
scavenging activity® $AFs B4 AT 2 A 30%
2 60% 3ol a7} 943 radical scavenging activityS
Holx 218 FFL = ANTH60% &) >30% £3 >>100%

Table III - IC;, values of compounds I~VII on acetylcholinestrase

Sample 1Cs,
Compound 1 8.908+0.254*
Compound I 18.298+0.113**
Compound III 13.018+1.045*
Compound IV 10.515+0.114**
Compound V 16.417+1.182*
Compound VI 13.149+0.263**
Compound VII 14.221+0.507*

Each value represents the mean=S.D. (n=2).
Significantly different from negative control : *p<0.05 **p<0.01.
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