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Abstract

As part of our continuing search for novel bioactive natural products, antioxidant and pancreatic lipase inhibitory
activities of the aqueous ethanolic extract of Polygonum aviculare were investigated. In addition, the total phenolic
content was quantified by a spectrophotometric method. The antioxidant properties of the extract were evaluated
by radical scavenging assays such as DPPH and ABTS' radicals. The anti-obesity efficacy of P. aviculare extract
was tested by porcine pancreatic lipase assay. All tested samples showed a dose-dependent pancreatic lipase inhibitory
and radical scavenging activities. In terms of the ICsy value, the ethyl acetate (EtOAc) soluble portion was most
potent than other solvent soluble portions. The results suggested that P. aviculare could be considered as a new
potential source of natural antioxidant and anti-obesity agent for food, nutraceutical, cosmetics industries.

Key words : Polygonum aviculare, pancreatic lipase inhibition, antioxidant activity, DPPH, ABTS’

MO

HD AHA ~Eg 2o BAHE 24E HIPA AE o
e 583 Aol AlEA BA7E Ha glen o1 g9l 1
At 71019 Blog deir] 9lom superoxide, nitric
oxide, nitrogen dioxide, hydroxyl, peroxynitrite 53} #-&
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lipase = triglyceride 2-monoacylglycerol3} fatty acid® -
&3t key enzyme & 2 Z-8-311(8). W22 pancreatic
lipase inhibitor= Streptomyces toxitricini=5¥ FF
lipstatin®] =4[ Q1 tetrahydrolipstatin (orlistat) ©. 24, &
A Rt ojokE o 2A| AlutFolr AHHE A oF 30%
E A ez %ol 7MY 93 Zlos deiA gl
©,10. 22 oj¢} 2 A5l % BToh ofisate 7%
gel, INE, gFEue, 284 veh FeA 5o
Fakgo] gle Aoz g2A glok1l). Aole HAiA
S2RH pancreatic lipase A3)A LS A% A7) Bas}
Al A8 =31 9e™(12), A (Platycodin grandiflorum), A
ol A(Salvia officinalis), F-ZFAEHE A Ee §4F o
Aets @Rl RaEAck13). & drgodr= A
B e vt x5 sgel dgto 2 HALA 2
HAE YEASYH S 2838l pancreatic lipase *8]
AE Bestd 1 m5o] Wal Badtsdvhi4,15).

vhe]#-& o] A 3K (Polygonaceae)ell S8t haf| Aol &2
A E71E T2 7RG 7A7E 9len o 4 ekl
ARTE AFHst] Az AL kg o Atgsi, ofd
U2 A RoRE AMEST E3 vio] Eo] A28 Az}
o Fg, 85, 134, 8%, AAL o, Fukels, 18y
4 oA R o] &sta Urh17). vl Edl TRE o=
A& flavonoid, naphthoquinone, terpenoid, tannin 52} &7
7F E3Eo] §lom(18,19), Ead-ga ALY, ddS
g4 ol ¢uliA dtheo,21).

£ dFdAe FEAERRE @d4kal 9 pancreatic
lipase A/ &3& Udehll= HALAE DastaA s
o] YN EL U R E5S Hrlsl ey, 254
Fre A sS Uehd vt £9] 80% EOH &% 4
7t F8 B diste] 4et iz 24% 2 pancreatic lipase
Adlss FA3471d 1 A3E Hustuzt 3o

ME 3 die
M=
B AR A5 R A3 vl E(Polygonum aviculare)S-
2008' 4o A ARl SRR ALIA P ste] A
st 2A A o2 AHgsllon, REASE Bug
we] ety AA g Al nastn ok

FEE Hx ¥ 24

Azxd ot E 1 kgs FA712 A vS $ 80%
ethyl aloohol (BtOH) 3 L= 393} 33] WHE: 3341 & Qlojzl
L AR F, A9 FEHTI] Dojxl HAE(82 gyol
T3l pancreatic lipase A3l 52 H7Het 23} 100 mg/mL
o] F=NA 605£1.7%9] AdlleE Yehlda, it &
59 %712 o] ¥ DPPH ¥ ABTS' HtjZol disliA 100

ug/mLe} A @E oA 742 39.6+2.07) 89.0+2.0%2) A7
T2 YeERiRITh €475 ERFHo] e E4EAY
FeE F37| Azt w5 A= 82 goll st 10%
ethanol 3 L2 @Elsted A =4 -81<l chloroform (CHCLs)
o7 HA &% F ¢ZFE YAl ethyl acetate (EtOAc),
n-butyl alcohol (n-BuOH)S °]-&-3te] 2}t abs o= 33
Tt st 4 SjEs B8 AY w53y
12 A7 & CHCL 7H-5-8(7.7 @), EtOAc 7H-E8(6.5
g), nBuOH 7H-%-8(335 g), K0 7H-EE (337 = 44
Aglow 7zt RIS oz SOz LAT L AEs|
B4 Ades Hrtelh

ZH sy st & ol

% AsA g8 &L Folin-Denis W @2)ol utet
ZAaon, 25 5L BEES 10 mgml ¥EE =
AZ F, 75 mLe} FSF7H G 100 mLe] 2 Fhs
Zef) 1 mL¥ 3 2 E3}8}ed Folin-Denis A1 5 mLo} €44
HEE T8 10 mLE AR 9E Ty SHTE 100
ml £Fo2 ALk o)A F T3t 2004 302
WX S UV/VIS BHAEA R 725 ol FHEE
o, AFEAL gllic acidE o] &3t EFIA
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DPPH 2iCiZars &3

AR}Zo] %< Blois W (23)] Wt 23 stginh 7k A]
T80 2 mLol] 02 mM2] 5418t 1,1-diphenyl-2-picrylhydrazyl
(DPPH) £ 1 mLS Y1 wukgk & 3087 A3 e
517 ol A FREE SA AT A s e A 889

o] A7k A7 FE AelE WEEE VERit:

ABTS" 2ozt 275 &3

) E 80% ethanol 5-252) 2,2-azinobis-3-ethylbenzothiazoline-
6-sulfonic acid (ABTS) radical 224%-2 Re (249 ¥&
HEsla] okt 2ol 2389th 7 mM ABTS (in water)
9} 245 mM KOS, 555 &8 F 42, shdeA 16413
x|t glolzbe] AAS 28 & ARTS+ gojzt &9
< 843l 734 nmoll A SR = gtol 12~13 A&t Hk
2 3|4 sle] AT 3|A%F ABTS 2t &9 980
ul & Aok FZ9 20 i EFst] H-2olA 1583t vk
AR & 734 nmell A FHEE 243k oy ti2Ed
# 1 mM ascorbic acid® AMESlE o Al A|8E
HAejetA] @e o ddt 22 FEASATH
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Pancreatic lipase A3} &4 5782 Kim (25)°] ¥+ 4
e WAt Atk £ enzyme buffer (10 mM
MOPS, 1 mM EDTA, pH 6.8}l porcin pancreatic lipaseS
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0.5 g200 mLe} F%2 4CE FA5HA &g 3 4000
pml. 2 Y4 T & sto] dE S AHE-8td 169 ul Tis
buffer (100 mM Tris-HCI, 5 mM CaCl,, pH 7.0) ¢} 6 uL
enzyme bufferE Z33tch A EZ-2 DMSOZ £-3fl 3 final
TEI}3%7L HEE & F TS T2 A ste] AR
t}. 71”1 8N 0 2 pnitriphenyl butyrate (p-NPB)=- 10 mM
o] =7 DMFel| &3t & enzyme¥}t sample= HA 37Tl
A} 153 %<t shaking incubation A1Z1 3 7|2 S A7} 3l
37T A 30% F<F shaking incubation A]7! 3 405 nm®i| A
ELISA reader® o] 83l &4 L2 =439t} Pancreatic
lipase A& A 5-&H] Hrtwa FH7e] &%

T ZAagR Uitk

21 Y nFE
DPPH 2icjzt &7 &4

DPPHE= AJA| Wol| EAJsh= Sz opA]9t 11 24
7V EFAAE 23 9o] 517 nmoll A A3 B EE Ve
it} wehd gatslgol de B4 ukeEA =W ok
g Fe| = SolrliA F3= o] ZAFH26). Table 191
A JeERd AXE wlt]E 80% ethanol 58 2 2 4718
o] B8 thajA Soid 27%5S 7R AH 200 pgmL
o] ¥ ollA] ethanol F550] 59.6:2.7%2] )z 27A%
S Jehiglen, 53], EOAc 7H-5-2] 100 pg/mle] F=
oA 58.1+2.3%9] ¢t S 2SS VER o,
o]+ positive control 24 3} 59| g4kl A E oz &
A Y& (+)-catechind} 2L FEoA v w3t Ao]
t}. n-BuOH 7}H&-5-9] 100 pg/mle] EEol|A] 38.7+1.6%,
62.5 pgmle] FEolA 250+1.8%9) Sz £2A%S Vet
WA, O 2 CHCL 785 2 HO ZollA Blwa] okt
gz £2A%S JYehligich DPPH 32 2 A% &

Table 1. DPPH radical scavenging activity of the ethanolic extract
of Polygonum aviculare and its CHCL, EtOAc-, n-BuOH-, and
H;O-soluble portions

Inhibition (%) 1Cso
00 100 50 %5 125 (ugmb)
80% EIOH ext. 59.6:27 39.6+20 39618 113+13 67:08 1456tL6
CHCI3 layer ~ 42.6+13 31415 236417 152417 87:17  >200
EiOAc layer 720428 58.1+23 389+15 24115 16912 78017
nBuOH layer 57415 387¢16 250+18 14919 102:15 1548424
H20 layer  150:08 100¢11 4616 -9 - >200
(+)}Catechin” ~ 928£17 89515 774t10 564+10 439:08 17.0¢10
“Data represent the meantSD three replications.

Y(+)-Catechin was used as a positive control.
“Not determined

Conc. (ngfmL)

HA e daalolds 2H FRAA ke
B 2AsI vl Ze] ghitsl @443 A 9
Eo] A#AS 13 A3 Table 1 2 404 VeRd A A
@, DPPH 2ht]Z 2752 ds7d sgee] Il 2uiA
22 ¥ EOAcEA 7HE 2 Aol 2L, ol
i) Zo] gitsl L uiHE FEE EASe
quercetin, myricetin, kaempferol, luteolin, vitexin =9 27
RiolE 59 HEA 33Ee] IS AlAEA L, ©]
£ 3jHEol 99 a3 242 vehllE sletEe] 80l
gt Al
ABTS" 2ttt &7{5 &3
A& sled 7 mM ABTSS} 2.45 mM K055,

F%E 558 5, AL, gAiofA] 1647 Ak gzt

< F53 F, ABTS' U2 2A5S S48t
3} Table 394 2& A vlt]E 80% ethanol &
9] 25 pgmL FEAE 61.5:0.8%2] ABTS' 2tz
2AS YRS & F 9o, 2 RYESIINE &
3] CHCl; ¥ EtOAc 7159 25 pg/mLe] FEeA
733116 2 78.1:1.8%2] wl$- 53 ol LA S
EMNQl o™, positive control$! (+)-catechin®] /3ol 3
3= 5% gastgrh n-BuOH 7H8-32] 50 ug/mLe]
o)A 67.3£1.8%, 25 ugmle] FEolA 40.8+1.9%<]
)z 2 %S JERI 3, THE2 2 H05lA A4
o2 kgt 7%S YERN ST Table 40141 LERH A E
Z2Hs4 % dUd ez =4 vehd CHCL, EtOAc,
n-BuOHZ| ABTS" 2lt]Zd &A @4 EA e A7t AA
Hom, 53] BOAcZEel talA o B4E4o 40
Besitin ALgdTh

] JlH'

i o2

Table 2. ABTS' radical scavenging activity of the ethanolic extract
of Polygonum aviculare and its CHCl;, EtOAc-, n-BuOH-, and
H,0-soluble portions

Inhibition (%)” 1y
100 50 25 125 63 (ngml)
80% EtOH ext. 89.0£20 78.1+18 61508 42608 317+12 15309

Conc. (ug/mL)

CHCl; layer ~ 97.2%1.5 88016 73316 60.3:0.7 42210 92+05
BiOAc layer  96.6+2.1 85212 78.1t18 65913 60.0t08 238:0.5
n-BuOH layer 88.0:15 673118 40.8+19 39915 272408 30.8<1.2
H,0 layer 282407 123+1.6 11920 91108 72408 >200
(+)-Catechin” ~ 99.8t15 997:15 96714 95.0+0.8 83006 2302

Data represent the meantSD three replications,
Y+)-Catechin was used as a positive control,

Pancreatic lipase Xs{&A

Mg i, o, AP R HEF 5o 297 9P
Aol eld Qo] Hwe] oy R A B B 2
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e} H g o] Zzso] A1 e Aok Al#E
HITEA S A) 241 orlistat(*d-EH :xenical)S triglycerideS
#ate 27 A s &9 lipaseol ]/}oaxq% 2%
£ st B4} A7 22 A triglyceride 2 cholesterol 2]
FTE HaAF er Al A A7) = 712t e 2 gyt
285 AN B 0E, AAL o] Ha-go] EAlAE 2L

31o(28), ol& F2 ‘f 3 S HA gue oA g
A A7} e ol FolA 1 Jth13). HE FeAE
25E T AegdNEe X8 8o vlEe 80%
ethanol T+&%-& Ao we} CHCL, EtOAc, n-BuOHE
Ak 8t Aol 7 R-8o Ulsle] pancreatic lipase S
ol g3 MY i TS WA 1 AT 80%
ethanol F+Z5-9] AP K 4ol U3 A3 52 50 pg/mL
9] FxollA 51.6x1.3%2] 73 A eAd-& vehlon,
EtOAcZ9] 7%, 12,5 pg/mle] ‘s5ol|A] /q a3 24
Q! orlistate]] @8 62.041.6% Aol e gelstdek =
@ CHCl; 71H8-4¢] 12.5 ug/mL2| »e;«f:toamz 60.1+0.9%2]
ﬁlj_fl_?ﬁ) AR 1 o) fﬂ'olﬂgﬂ\u}

Ho- v EE dAAE THEA RS 93 pancreatic
lipase A8l £5& Ve AP AaA7E 2 Ta glen
3| Euonymus alatus), -3 W2} (Juniperus communis),
ZSNIF(Thuja orientalis), Z-=\F-(Hllicum religiosum), &
W Pyrus pyrifolia) %8 52 1ICx°] 45 pg/ml.o]3l2]
g 248 Jepdol R on(29), FEAH
(Sapindys rarak) 256 T2ld AFEY, A2 procyanidin
F 2 4t ginsenoside 7ol A = 7% pancreatic lipase A3

< A Ak30,31). vit]ES] EiOAc 71859 ¢
12-5 ng/mLe] A 5o A Al gyt 5\] 249 orhstatoﬂ
3 620£1.6%2] W-F 48 T5S YERIRlen, o
248 Fr oEF ot nltEdE Eefiieo| =R/
T o] v Al o] LA lont gt
FHEA #g A= AT, &5 2o dE LA
E2 993 AR AE P Ashe] aABYS el

Table 3. Inhibitory effects of the ethanolic extract of Polygonum
aviculare and its CHChL, EtOAc-, n-BuOH-, and H;O-soluble
portions against pancreatic lipase

Inhibition (%)" ICy
00 50 25 125 63 (wgml)
80% EIOH ext. 60517 SL6t13 461408 446:08 0613 31:34
CHCL: layer  720£16 709421 621+15 €0.1:09 468+13 57:13
EtOAc layer 778416 722£19 66513 620tL6 528106 19402
n-BuOH layer 410413 394212 362:09 35912 19308  >100
HO layer 662107 640407 50.1506 453:07 36609 18117
Orlistat” 91.2+16 8LIL7 795:12 769:08 59.0+0.7 02:0.1

“Data represent the meantSD three teplications.
Orlistat was used as a positive control.

Conc. (ug/mL)

= AR U8 4F% 9 H(activity-guided isolation)
of Mt F4EAE 4 9 Este A7 9 o0
olp}.
AKX .

ol 235E 9 7t BE 5] @Rt e T
8lgtEo] ghakS Table 49 VBRSO, EOAc 58 &0]
g9 95.5+2.1 mge] HEA FFES TR AR
L}E}gk,o,c%, n-BuOH £33 E0] 902+1.3 mg, CHCl; 23 &
o] 820+2.3 mge] #&4 sIghEe] o] FAE AUk &
B H0Z A& 1 g3 40.8+2.3 mgd] A oR v
HEs d7%FE HelE Aoz F4HIA

Table 4. Total phenolic contents of ethanolic extract and organic
solvent fractions of Polygonum aviculare

Exfraction Yield

Samples (@100 Phenolic Contents(mgfg)”
80% EtCH ext. 82 85.5¢2.1
CHC; layer 0.8 82.023
EtOAc layer 0.7 95.2£2.1
n-BuOH layer 34 90.2¢1.3
H0 layer 34 40823

“Data represent the meanSD three replications.

2 o

vl £ 80% ‘rhanoli AR FEold Aozl FE=4
t}3] CHCL, EtOAc 2 n-BuOH=Z <3} vl B85 1,
Aol AupEe] tiste] DPPH 3 ABTS radical A%
9 pancreatic lipase #8845 % 7}8tSich. DPPH &tz
2ATE A S gl iAo 2 EOAc
29| 100 pg/mL2] A]?{i%}i |4 58.1+2.3%2] o)z
A2ATE e, vt E FEE EAsle HEAd
sl guz iﬂ Tote] ABAE AAbERT) g
ABTS' &)z 27% & EtOAcE0] ICs = 2.8+0.5 pgml,
CHCLZ°] ICs = 92+0.5 pg/mLe) 73t FAdo] &<l =9
a1, e 8o EA7E AR AT $3, pancreatic
lipase A BAS 4T A7, 243 ABTS' Hoid &A%
& VJER EtOAcEH CHCLES ICo& 47t 1.90.2,
57413 pgmle] A &S JeR e ol dxadl
orlistatel] B&l] thA Feht GAERR FAL B4 v
e Ao agEe] EAE 7FeE S AT
ol B B S 53 & Al e A4t e
s B d7dae 2o o5 gz A 3
pancreatic lipase A3ll5S 7IA& A2 AEs3E =

< 93 7| 2AB R o848 F UG Wk ohgt 9
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