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Abstract

In this study, the antioxidant and pancreatic lipase inhibitory activities of aqueous methanolic (70% methanol) extract
from the roots of Anemarrhena asphodeloides were investigated. The extracts of four solvent fractions (the n-hexane
layer, EtOAc layer, n-BuOH layer, and H,O layer) of the 70% methanol extract were also investigated. Furthermore,
the total phenolic content was quantified using a spectrophotometric method. All the tested samples showed
dose-dependent radical scavenging and pancreatic lipase inhibitory activities. In particular, the pancreatic lipase
inhibitory activity of the ethyl acetate soluble portion (the EtOAc layer) from the rhizomes of the 4. asphodeloides
was higher than that of the other solvent-soluble portions. The antioxidant property of the extracts was evaluated
using radical scavenging assays with DPPH and ABTS" radicals. 1000 mg/ml of the n-BuOH layer extract showed
91.2% DPPH radical scavenging activity. The EtOAc layer extract and the n-BuOH layer extract showed ICso =
20.5£1.7 mg/ml and ICs = 50.5£0.7 mg/ml ABTS" radical scavenging activities, respectively. The anti-obesity
efficacy of the A asphodeloides extract was tested via porcine pancreatic lipase assay. A pancreatic lipase inhibitory
activity (IGso) of 31.3:0.1 mg/ml was obtained from the EtOAc layer extract. These results suggest that A asphodeloides
can be considered a new potential source of natural antioxidant and anti-obesity agents.
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M =2 peroxynitrite 53 22 A4 F(Reactive Oxygen
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At AL 0] oA 7EA] Q150 Ysf QA9 Ak  EQFYstal wh3-Ado] ol o] AA=EEH A vhsat
21 A (prooxidant) ¥} A+3}9] A &4 (antioxidant) 7+e] T3 3, AW EAES FAs AE A4 B7F Q]
o] 7| 4ts} Fzlo] HetA| dojuhd 4beld ~E A7) E4E oI AY EdRo], A=A B gk 55 X
FEETHD. 2 ol 3 AhshA] 2EH 2 BE 2 SHAl ETH3,4). Aol A ROSY free radical®] DNAE 324
Eed A 9 A FHA o] A3 FAZ tiTE StAY, A S 48HA7]7] ﬂoﬂ a5s T3IA =i
I ew o ddde AR dEA ATh). A, AW AW 59 7I5s she 3lo] rtEEA]
Superoxide, nitric oxide, nitrogen dioxide, hydroxyl, th.(5,6). dA d2] AFEEI Q= FAHSHAI= butylated
hydroxy anisol(BHA) 2 butylated hydroxy toluene(BHT) 5
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o @ el 723 Zheka ik wiEke gHoy
Ao} 2HloUAS] Bt Gel 9% oA tirlelgoz
AgAE FHA] F=SA FH1 geolho). vl
wel 71 2 99l ndFoht LAY FHE S

o| & AAWEH AT o], o=, 714 a9 ¥
AstetA o] gl M E L EE AR BiEa
ATH10). o] HITE TEel 93] A ooz 18
o R A, Al 2% A, LB, ARES, HE
=, A, F0A5(12), &, WA, FHFEES,
=84, 8F 59 WESY U Aol AT13).
H|Rke] X5 ¢} ool QlojA] o] aHS FHIg &0l
7Hg AAg Wi oy HZde A&AAA|, ARE o
AA 2] Ffeto] Y= 31 Q) AT oAM= triglyceride S
2-monoacylglycerolZ} fatty acidZ -3}l 3}+= key enzyme 2
2 A83l= AWEs) G491 pancreatic lipase2] 28-S &
A= o] FES wkw tk(14). 32 <l pancreatic
lipase inhibitorZ+= #A| ulgk oJefE oz A AlgZ<l
lipstatin®] -F-=A <] tetrahydrolipstatin(orlistat)< Streptomyces
toxitriciniZ -8 e Aoz Ao HH A Aol oF
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AZxH AR 12 kgs ZA A2 $ 70% methyl alcohol
(MeOH) 42 LZ 3¥7} 33 yHE &3 & dojxl 48
At & 7 F531Y AR FE2E(34 kg)ol til
ksl G52 HrlE o]-8-F DPPH % ABTS' 2t]Zbol
3l A 1000 mg/mLe] A F-s=olA 212t 81.5%<} 57.8%
o] 2A%S YERH AL, pancreatic lipase A3 852 H7}
& A7} 1000 mgmLe] FEA 743%2] AalsS LFER)
At SRR FE e EAERAY FHE F4
37] Y8l B AYE 34 kgS 2ol Agsie] A=A &)
¢l n-Haxane 0.2 WA FE3 & 558 tHA] ethyl acetate
(EtOAC), n-butyl alcohol(n-BuOH)S- ©]-&-3}e] z47} =214
o2 33] B35l FEQE 7t SuxE £YS Uy
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AR F e A 58N Myl T3] S35 A
12 9E22 YehAch
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zothiazoline-6-sulfonic acid(ABTS) radical %~71%5-& Re(30)
o] WS st 3 o] S4315th 7 mM ABTS
(in water)S} 2.4 mM KOS, TS E3F 5 AL olo]| A
12203} WA sfe eize] A4S fEa & ABTS 2h)
Z SAS 3145} 734 nmoll A SE = grol 0607 A&7}
HE2 548k ALESRT 31415 ABTS' 2Hej7t gl
100 15} Aok 2504 100 1 2ate] Ao 72
]ﬂ"%}\]ﬂ T 734 nmoﬂfﬂ ‘E‘ o,J_. ]UH T,H_}}_
EZZ2 = (H)-catechinE AHE-31 0 H 7,:344-%
34 92 ol tigt %= FAISHATh

Pancreatic lipase Xs{&d =3

Pancreatic lipase #31&4] 742 Kim 5(31)°] 3js &
HE W3t AT = enzyme buffer(10 mM
MOPS, 1 mM EDTA, pH 6.8)°] porcin pancreatic lipaseS
0.5 g200 mL2] F=Z 4To|A &35 & 4000 rppm &
ARzl AFZAS ALR3le] 169 ul Tis buffer(100
mM Tris-HCl, 5 mM CaCl,, pH 7.0) 2} 6 uL enzyme bufferS
Tk MEL distilled water® 8-35te] T3l H=
2 3|Msle] AREsl T 7|2 =E ponitriphenyl butyrate
(p-NPB)= 10 mM©] = A DMFo| &3]3+ & enzyme¥}
sample= WA 37°Col|A] 15% &<t shaking incubation A]Z]
5 718& 37} st 37°Cell A 304 &<} shaking incubation

Al tE 405 nmol| A ELISA readerE o] &3} S34=S
A 3FAT) Pancreatic lipase #3232 A58 9] A7}
T3 TRV FRE FAEE YETH

S - Folin-Denis *'H(32)ol w2}
A5 oH, FE2E 52 258 10 mgml 52 £
*7} ¥ 100 ml1<] /‘1?;‘.%%011

DPPH E2iC|Zt A7{gy

DPPHE= A Woll &8s gz oA et 1 244
7F EFAAE 2Ea 9le] 517 nmell A At §REE e
Wtk whebr] giksleol e B2 whEEtAl HW g
& FHE SoMaA F3E gho] THATHTH33). Table 19
A Jebd AA ™ 2B 70% methanol FEE % 7+ {78
el ‘:‘mﬂ %HH g 27%S W7k 23, 1000
mg/ml®] FEo)A methanol FEE-0] 81.5%2] 2z 47
s UrF/hH o, 53] n-BuOH ¥ E°] 1000 mg/ml]
E=To M 912%9] 7P 923 g 2745 JeEQ)
o, o] A3} positive control 2 /\}Q—Q 3"—7<]—4 3}Aks)
qEo g 2 LA U= (+)-cateching} 2L FEoA] H]
W3k Aotk EOAc #8E H3F 1000 mg/mle] FEolA

87.6%2] -3+ St AA5S YERNAAT, HO ol
A o - oFet 2o 2A5S YER AT B3 n-Hexane

FIEL O 2459 flv AeE BoF ok DPPH
gl 2ASH F s SEEY FEAolde Bxg
FEBA 7Y Qe BaGa)ol A AR ks &
A1 BEA setEe dAAdS Frtst Aa) Table 13
Fig. 20041 YEbd 3134, DPPH E}Dli;r 2ATE A4
3}etE o] ko] Ao R =S n-BuOH =3 EtOAc
oA M =& AE T F °1ﬁ}

ABTS' BlC|Z & s &3

Re2] WHH(30)S HE3I] 7 mM ABTSS} 24 mM Ky0sS:
THS T F, AL, GAA RAIRE BAES g
o) W= vEfz} =, ABTS+ g 2A5S S5tk
21 A3} Table 2004 B AT A X 70% methanol F55

Table 1. DPPH radical scavenging activity of the methanolic extract of Anemarrhiena asphodeloides and its n-hexane, EtOAc-, n-BuOH-,

and H;O-soluble portions

1)

Scavenging activity (%) ICs

Cone. (mg/ml) 1000 500 250 125 625 313 (mglalgﬂ)
70% MeOH ext. 8LS 613 4.1 228 11.9 54 335575
n-Hexane layer 3 >1000
EtOAc layer 87.6 71.0 04.2 48.6 344 19.2 134414
n-BuOH layer 912 82.1 70.9 50.7 329 24 1182+4.1
H,0 layer 322 199 8.8 1.1 7.0 >1000
(+)- Catechin” 93.8 93.6 934 9.5 88.1 7.2 17.0£1.0

Data represent the meantSD three replications.
(+) Catechin was used as a positive control.
INot detected
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Table 2. ABTS' radical scavenging activity of the methanolic extract of A asphodeloides and its n-hexane, EtOAc-, n-BuOH-, and

H;O-soluble portions

Cone. (mginil) Scavenging activity (%)” ICs
1000 500 250 125 62.5 313 (mg/mi)
70% MeOH ext. 822 713 68.7 486 311 199 1373495
n-Hexane layer 5538 438 33 2.1 143 96 704.5£40.1
E{OAc layer 100 92 9438 86.1 744 550 205417
n-BuOH layer 993 989 904 769 577 356 50707
H,0 layer 552 404 267 157 8.1 43 8004112
(+)-Catechin” 100 9.9 99.9 9.3 9.6 99.7 2302

"Data represent the mean+SD three replications.
PPositive control.

©] 1000 mg/ml == 57.8%] ABTS' &tz &7
S eSS & F Ao, 74 BYEFAIME 53
EtOAc & n-BuOH %3 30] 125 mg/ml2] F=ol 4 86.1%
2 76.9%°] w9 53 Sd A5 Yo,
positive control?] (+)-catechin®] &/l A4 Fdl= E5
134 th EtOAc #3839 625 mg/mle] FEolA
74.4%, 31.3 mg/ml®] FE X 55.0%9] L 2 ATS
Uehfo] 27459 & & S HYth H0 £3
5% n-Hexane &g 3olA e A9 &0 YA &
t}. Table 4914 Uebd AXH F dlsA = dize=
=7 YEhd BOAc, n-BuOH 3ol ABTS™ 2jt]Zd &7 &4
Ao AL AALE o H, 53] EtOAc Foll thali A ©]
E GAH=ZE9 $X0] dasitta Alsdch

Pancreatic lipase *{3{&A

Pancreatic lipasex X|W& 715838 4 triglyceride
o] A2H2AFS 7R3 AIA glycerold} fatty acid &=
Bajgtt. 43e AWe lipaseo] ZHgo o8 F=
monoglyceride 9} fatty acidZ 3l ¥ o] BFAIEH v|Ad-S
Qga N Foruch FE ALES 2 AT A

triglyceride 2 A PG = 0] &P Y Lo Eolrtal 114,
AGzA, &5 5OF HUIA AREE I E-2 triglyceride=
7} 24 ZA g ofuf Ao ZAo] Hrshd HIRhS

& Stk A F59) T3 S 3= lipased]
BAENE Fall Aol Al 48}, F5 HA i A€
A=A oz Ae] FHS whs 4 Atk dAl Al

=

ft

Q1 BIYEX] FA| ZA] orlistat (%% :xenical)2 triglyceride
Eafete A7 AEal &4 lipaseo]] BI7F A<l
&= st BEAsE AFHOEA wiglyceride %
cholesterol @] &5 7HAAZIT FAlo v Al7]= 712
©Z Punt -5 sHARE ERALF, HAF 5o FARo]
AR EIL Qoi(35), oI5 A&l gle A Fulnt &)
NS 93 A7 @EatA o] FolA AL Tk(19). HF
R AEZRE T A=EANTS HRZ 3to] AR
2] 70% methanol F=E-2 =A]ol W&} n-hexane, EtOAc,
n-BuOHZ TxF #3838t dojxl Zb &8 st
pancreatic lipaseE ©]-&-3 43S Fal /S Table 30
YehHATE 2 A3} EtOAc #8352 125 mgmLe] A
s aiol Uik Asle2 87.1%2] vl H 73t A LAdE
Yetgilom, o] &AL FEo|EF olqlh

i A oy U PN

Table 3. Inhibitory effects of the methanolic extract of A asphodeloides and its n-hexane, EtOAc-, n-BuOH-, and H,O-soluble portions

against pancreatic lipase

Tnhibition (%)" I

Cone. (mgfm) 1000 500 250 125 625 313 (mg/sfgﬂ)
70% MeOH ext. 743 826 546 42 467 2 167.2+46.7
n-Hexane layer - - - - >1000
EtOAc layer 874 83.1 80.1 711 724 504 31.340.1
n-BuOH layer 724 33 256 138 17 196 673.796.5
H,0 layer 86.7 86.7 767 504 462 457 90.1+14.7
Orlistat” 100 100 100 922 927 918 0240.1

"Data represent the meantSD three replications.
Orlistat was used as a positive control.
INot detected
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sos sEE g

A5 70% methanol F=5& 2 2t Y ES] &3 22
Hretal e FHEA sEe] %S Fg 17 Fg. 20
A 2 JeERAATE AR 70% methanol FEE9] 3%
283%2] F= &3 1g9 134 mgo) HEA IFES I
ke o2 Ueht A2 A A AAIEA &8
7Fs/del tisl o w2 A7t olFo]d de o] A=
Ao 2 AlgHr) T3 EtOAc E8E0] 1 g 19.1 mg9)
He4 iEs ke 222 YEs o H, n-BuOH #
8 5o] 17.6 mg, HHOZNME 1 g2 42 mgd] =4 315t
E9] stido] FRIE ATk n-hexane #8152 3.0 mg2] Al
Aoz g fE FFFS Uehlls o2 AU

30

70% MeOH n-Hexane EtOAclayer n-BuOH H20 layer
ext. layer layer
Fig. 1. Extraction yield of the methanolic extract and organic
solvent fractions of A. asphodeloides

Extraction yield (g/100g)

25

.]-IIl

70% MeOH n-Hexane EtOAclayer n-BuOH H20 layer
ext. layer layer
Fig. 2. Total phenolic contents of the methanolic extract and
organic solvent fractions of A asphodeloides
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[
w

[
=

(0]

Phenolic contents (mgfg)

Data represent the meantSD three replications.

o ot
pi =

A EE 70% methanol2 F A FE38te] QoA FEE9
3 n-hexane, FtOAc ¥ n-BuOHZE <=3} 81 351311

o] AxpEo] tste] DPPH 2 ABTS radical 27 %
2 pancreatic lipase A3 &4]-S- #7154t} DPPH 2]zt
A2ATE HEA IFEY Tl AR &
n-BuOH 39| 1000 mg/ml®] AR FEdA= 91.2% <] =t
Z 2ASE ZRIEAL, AR FE2E EAsE HsEA
siet=ol gtuZd 2AS Y] AB/YS AAbstAH T3
ABTS 2}Zt 2752 EtOAcE°] ICs = 20.5+1.7 mg/ml,
n-BuOH 0] ICs = 50.7207 mg/ml&] EAdo] el =,
ek A EA el ZA)7F AAFE ATk FE3L pancreatic lipase
A e =43 A5, 43 ABTS' oz 2A4%S
ERd EtOAc 9] ICsS 31.320.1 mg/mle] #3823 Yehf
Qo o= hZFQl orlistatel] BIs] ks U EA =2
AT A o2 st A5 stEo] EAY 750l
RS HoJFEth 2o FEE Hoi3l n-hexane 852
&2ks} &4 2 pancreatic lipase A3 43S A UERRA
RStk T o) SHEH TS 55 &4 1%l Uig
A77t Best B dA7dve B 9508 gud AT
2 pancreatic lipase A35S 7HA= M2 AE35HE
=S A3 7|2AEE E8rbssig e AtsEnh

D\.I

At =

o] ATE VYT HAAY. - AR A9 A

AEJ AL (RIC08-06-07) &2t 8t S-Fulo] Q. A7)
2 AL AAE Y Ado g o] Fo HFUTh
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