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Abstract

In this study, the bioactivities of ethanol (EEAR) and water extract (WEAR) from the leaf of Aceriphyllum
rossii were investigated. In the anti-oxidative activity, ICso of DPPH radical scavenging activity was respectively
549.86 and 62.14 pg/mL by EEAR and WEAR. Anti-inflammatory activity of EEAR and WEAR has been eval-
uated on inhibition of lipopolysaccharide (LPS)-induced nitric oxide (NO) release by the macrophage RAW 264.7
cells. EEAR and WEAR inhibited inflammatory by 5.58 and 16.85% in 10 mg/mL, respectively. In the anti-dia-
betic activity, ICs of a-glucosidase inhibitory activity was 5.62 and 425.63 pg/mL by EEAR and WEAR. ICs
of a—amylase inhibitory activity of EEAR and WEAR was 4,623.87 and over 10,000 ug/mL, respectively. In
the anti-obesity, all lipase inhibitory activity (ICs0) of EEAR and WEAR was up 10,000 pg/mL. Finally, EEAR
and WEAR exhibited anti-oxidative and anti-diabetic activity. It suggests that Aceriphyllum rossii could be
potentially used as a resource of bioactive materials for health functional foods.
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ETE Y AE AFZE $F9) pentacyclic triterpenoids
(4) 2 flavonoids(5) gEE0] HirE o] o, triterpe-
noid9] FHRAGH6)Y 2T AGFEZHEEH E¥ trif
terpenes®] MEX =X (7)o A3 AFZAFAI} HaEo] Q
gAgdHo 2= 2EF AH 9 methanol FEE 9] far—
nesyl protein trasnsferase(FPTase)oll ™3+ &4 (100 ug/
mL A& A 87% IA)) Bl o™, FPTase EAE2
Qd EEtE o=
rhamnopyranosyl-(1—6)-B-D-glucopyranoside, rutin, quer—

3}8+E astragalin, kaemperol 3-O-a-L-

cetin 3-O-a-L-rhamnopyranosyl-(1—4)-a-D-rhamnopy -
ranosyl-(1—6)-B-D-glucopyranosideZ £ - 5339t}
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(1). EGF FAEH o= gx3lo|ngd Xujo] AJE
Al W e olZ 2ol = FElo]= o] A Fojel= &
4 9] sl B-Al =@ eFAl (B-site amyloid precursor pro-
tein cleaving enzyme, BACE)2] &4 A7} RuE o
®), EFF AR g FE229 11, ANERF, =47
oA FAAE AL FHE FHulste &4 GPAT
(glycerol-3-phosphate acyltransferase)®} DGAT (diacyl-
glycerol acyltransferase)®] A aze}l A2 3-
oxoolean-12-en-27-oic acidE £ - 543t u|7k &4

S B3t uh9).

AlZ Z=H|

B Ao AFE3 AR E 20099 58 EUE ANEE F
A= G tigAdelA FHst FZ23=(PVTFEFDIOR,
Ilsinbiobase, Yangju, Gyeonggido, Korea)d}od v}&] & A}
239t AlE & Sle B dEES A8 T B
FEL FUF TEUx B2 AR 20 g5 1A S/ 200
mLE F7}ste] 60°CoAlA 6A17F 5t 25352 7](8510R-
DTH, Bransonic, Danbury, CT, USA)E ©]-&3}d] 23] =
3t FEES oA No. 2, Whatman, Maidstone,
England)7} Z# 91E Buchner funnels S3A1A 24 &S
AAZ & 74l 3} ded rotary vacuum evaporator(N-
2INS, EYELA, Tokyo, Japan)Z $+3%3 3%t Flask
Yol 5% dZEd 574 10 mLE 37ste &A1

detE FE2 EUF 52X B AR 20 g8 JdEE
£ F7bsle A2oA 120 rpme] 7)o A 12417
B 23] FET T 99 E FEETY Zo] A AE-S)
At
shuish g 23
DPPH radical®l & &£AEA: F41st &4 DPPH
radicalol]l gk A, FejuE, STetR ol FFo R
A3 om, Bioise] WH(10)S WHs S43Ah &+ &
=2 A AE 0.2 mLol 02 mMe] DPPH €9 0.8
£ 7teted &gk F AFRollA 30&3F WEAIZ & UV-
visible spectrophotometer(DU 730, Beckman Coulter,
Fullerton, CA, USA)E o] &3} 517 nmol A 3 =5 =
A3, Zt A5 E 33 BHE AA|Ete] Ptk DPPH
radical £7%-¢ AR §Ae) H71F9) 7T Aolel
B o ol & olef o} o] MiE-EE YER G e, DPPH
radicals scavenging activity®] Zko] 50%7F H< A15Y F
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EE ICoft o2 Tttt A RE 71E9] 434
¢l ascorbic acid(Sigma, St. Louis, MO, USA)E A}-8-3}<]
H] w3} 3 o}
DPPH radicals scavenging activity (%)=

QA8 FZ=/FH7Y F3%) %100

T ZedE &% 54 & ZY9s 3 AL s
4 EA 2 phosphomolyhdic acide} ¥Hg-ste] H S UehY
= 99 E o]&3F Folin Denis ' (11)S 583t =43}
Gtk EEF FEE ARE 02 mLE AlgH Hela 57
I 18 mLE 713le] 2 mLE W& % 0.2 mLe Folin-
Ciocalteu’s phenol reagent(Sigma)E 7}l 387 2L
o] ®WAsFAT 70°CAl A 52 NaxCO3 Z8-8 04 mLE
7Fete] T3t SHF 14 mLE H7FS & A4 14
2y A3 & UV/VIS spectrophotometer 2 725 nmoll A &%
S =X 3} tannic acidZ RFI4E T3] HHFsA

F EgixolE & &4 9% F5E A8 01 mL
£ Al FHo B3, F/RF
mLE FH7bsted & &3¢k & 587 Ao WA SA
10% AICL 003 mLZ H7}ste] ¢
%, 1 M NaOH &5 02 mL H7Fstdh 183t 42
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A AR T SHFE 32U mLE FHUsE 3 Z &2
UV/VIS spectrophotometer2 510 nmol|A E3=5 =4
ST EFERL ruting ]88t TFEJHAE 3 AH

SFATH12).

Park 59 WH13)dl wfe}t A EF2
Yol A FFRbe vl A ME A EFQ] RAW264.7
MEE o] &3l 43Itk MEE 10%9] FBS7F &#/3
DMEM mediall 4] Althui <k stk NO &2AZAE S 54
817] 18kl MEZ S 24 well plateo] 2+ wellg 1x10° cellsS
B33 & 37°C, 5% CO; incubator(311, Thermo electron
Co., Marietta, OH, USA)o| A 24417t v FstH . 28]
final =% 10 mg/mLE ZA|3+ sample®} 1 pg/mL9)
lipopolysaccharide(ILPS) 20 uL.S A Z 1l ok wellol] H7}31
37°C, 5% COo incubatorol| A} 24A1 7t vl k&t ch Al of
g HERTEE 1 pg/mLe LPSTS 20 uL &) ste] 243}
H MEE A& vl = 4 100 ilLE 358t
o] 7]¢ll 2-naphthylamine©] ¥+ Griess solution(Fluka
Chmie AG, Buchs, Switzerland)S #7138l A& A 158
T REEAIZ F s o] WA =S ELISA reader(ASYS
UVM-340, Biochrom Asys, Slazburg, Austria)S AF&3}¢]
517 nmol A F3 =S ZSAA. AE7E ALgE NO=
sodium nitrateZ AF&-3le] EEIAS AA3 T NO gk
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Shr 24 =H

-glucosidase AN EA &4: 4 s=EZ AT A

oot

[=]



=

oft
o

F 200 pL, yeast baker 7]199] a-glucosidase(Sigma) 200
pL, 0.2 M potassium phosphate buffer(pH 6.8) 1 mLE
24-well plateo] ¥l 405 nmol A FF =S =335 14,
15). A& A 1087+ v & 5 mM p-nitrophenyl a-
D-glucopyranoside 200 yLE 7}3Fe] 37°Coll A 2083F Wk
A7 H, Fdg g FEEE SHAL, FFES
HelZ RE 5k AEHS Attt ‘:Hi:rLit Acar-
boseE AHE3IH oY, AR} 22 T2 A X3 A5}
At

a-amylase A 3] &4 —’;‘—7§‘ 1%9] agar®} 1%9] 7184
RS FHTF 59 8 F, 121°Col A 1583 Ed 3o
oF 20 mL#) petri disholl Fo] £4]3 platedl] 2t F=EZ
ZA)3 A8 16.8 nL¢} porcine pancreas 7199 a—amylase
(Sigma) 13.2 uL(300 U/mL)E 4191 plateell %<1 disc paper
Aol 424 FFstAdh FAYFE A5 B S/HTFE ¥
37°Col A 393 93 m, L/KIG mM T in 3% KD 4

£ 78t 1583 TAAI7] T WA o] AL clear zone
o] WA B8 2Asto] iR AArele] thee] Hog AsS
% 14—5—}0%}(16) WETFZE AcarboseE AHE3I o,

2 Azt ZAsIAT
( EHJZ—:ILQ WA —d-372 WA
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Pancreatic lipase®] &4 A= Kim 517)2] ®He u}
2} 0.1 M NaCle] 23t 0.1 M N-tris—(hydroxymethyl)—
methyl-2-aminoethanesulfonic acid(pH 7.0) 9 mLel
triolein 80 mg, gum arabic 45 mg, taurochlolic acid 5 mg-<
A 7}8kal, sonicator(8510R-DTH, Bransonic)® 5% 59t
st §hg 71d &S s A A A xSHAT
AzE 718 fHo) s & 48N (pancreatic lipase, 1,500
UmL) 15 L, 9% 4 FE2E5 LlL 71-dg8 180 nL&
33l FHE FH971 200 pL7t HEE vES-EA S A =35
H(pH 7.0), 37°Coll A 30%-7F Hk-&- )\]?j‘:]’ IS8 0.2 mL
o] ethanol/chloroform/heptane(v/v/v, 2:49:49) &< 3 mL
< A7kl 107 5 £ &, 108 5 A2 5t
(2000% g =55 AA3A <7190 copper ¥4 (0.1 M
triethanolamine HCl 50 mL$} 277 mM cupric nitrate
hydrate 50 mLE £33} 5 N NaOHZ pH 802 Z43l
F, 23} NaCl 100 mLE 78t A=) 1 mLE 718k
108 5 £33 & oA 107 59 9488 3144(2,000
| &ul =

N

x g) FZ 9 oleic acid®} copper salt’} £3He #7

1 mLE # 3} 0.05%(w/v) bathocuprione £ 1 mL-& 3

S3tATh 219 v HF whg-Hel i3l 480 nm

= Aot &4 wkg T A H oleic acide

3] T2+ Orlistat(Sigma) & AH8-3F%
2 Azt ZFAT
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SAHAzZ|

A3 Ave Pi@gd EFAANE JER e, BAA
2]+ SPSS(Statistical Package for Social Sciences, version
12.0, SPSS Inc., Chicago IL, USA)E o] &
ANOVA #242 4 A3 & Duncan’s multiple range testZ
TS p<0.05 FFAA HEsHA T

&}l one-way

Z4n
=1

=
Kl
b

SANS} BHA 24K

DPPH radical £A% &3: J2tst &4 SHYYH T
DPPHY & A &5kst 43 Aade] =& ez, &
4 g AAE st ARAe] 2skE A=
HE R AREEI QIS W ol Q1A WA &4 gtz
95t =3l AAISt= e A2 o]&-FH 1 UTH1819).
5‘%% e & FE5E2° DPPH radical 2452 =4
A, AE T2 oS E ksl A4 v A
h:o].xi o IC53ke Z+7}F 549.86, 62.14 ug/mLE YElyTH
(Table 1). o]& WlZFE AFHE$F ascorbic acid®] ICsak©]
49.63 ug/mLE, Lee 5(20)9] AgE Sud FE2
DPPH radical 275 34 A#olA dgg & F
ICso%kel Z47F 257, 494 pg/mL]l A} vws] & uf,

A4F & FEEY [Cotr2 WS =2 TAYS ¢
)\)\)\}\E}-~

% ZEdE §ET £ SgReolE T AE I
¥Ho] = HEA EZ2-L phenolic hydroxyl L& &

@l 7e A EAEH AEsts
‘:]-OH& A &3S JEPATHR0). H=
AAE F e AL HEo] 497
Oz-s ket A e, 39 &4
H A by 3te] 4FA ¢} BE-g-o]
AstA17] 7] W&ol th(21).
Z ZYds 99 F

o= %, F ZdHE dFe
307.637} 86.96 mg/gel i, F FER=olE F
118987 110.16 mg/gelAth. o= =l &%

AR} 281 80% methanol &9 & &
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Table 1. IC50 of DPPH radical scavenging, total polyphenol
and flavonoid contents in extracts from Aceriphyllum rossii

. D ICSOZ) Polyphenol Flavonoid
Samples (ng/mL) (mg/g) (mg/g)
EEAR 549.86 307.63+19.67" 11898+11.87
WEAR 62.14 86.96 £8.54 110.16 £12.69
Ascorbic acid 49.63 - -

YEEAR: ethanol extract from the leaf of Aceriphyllum rossii,
WEAR: water extract from the leaf of Aceriphyllum rossii.
?)IC:;oZ The values indicate 50% decrease of DPPH radical.
YAll values are mean+SD (n=3).
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Table 2. a-Glucosidase inhibitory activity of solvent extracts from Aceriphyllum rossii

pg/mL a-Glucosidase inhibitory activity (%) ICs”
Samples” 1 10 100 500 1,000 10,000 (ng/mL)
EEAR 11.24+2.09”  98.72+0.96 - - - - 5.62
WEAR - - 10.87+0.91 73.78+1.60 94.71+0.42 - 42563
Acarbose NP NI 11.53+2.73 - 31174023  80.24+381  5153.49

YEEAR: ethanol extract from the leaf of Aceriphyllum rossii, WEAR: water extract from the leaf of Aceriphyllum rossii.

?All values are mean=+SD (n=3). ?Not inhibited.

YICso: The values indicate 50% decrease of a-glucosidase inhibitory activity.

#o] 16.74~130.22 mg/g, ¥ FPRxol= FaFo] 141~
1582 mg/g?! A vlus] & w(20) i$- =& A2 =
T ASEE 4TE B ZYuEY STHEo|EE i
3 ' AoZ YEuth

e 2t Ay

g4 B4 AL 945 U EZE F2 AMEEHE LPSE
Ag-5te] RAW264.7 A0 LPS9 EG% 252 54
M%ﬂoh YHZ%LEL LP —% Aqa]ste] LPSE =%

otE oyt 1 7&4, LPS®F H2l® tiz=+2 NO A4
19.7£29 pMeolQ A, LPSS} 54 Add 9% a2 &
5 10 mg/mL A& T2 NO A S 186+3.6 nMol A
o} LPSYH A2 gjZ79] NO B3-S 178129 pMe]
i, LPS¢}F A AgE E9% & 25 10 mg/mL AT
o] NO gL 148+28 uMZ 2T SHE F2E
A7 BAA FodL A th(Fig. . ol A=

=dT dge FEE0 & FE3= EF @F A Wi

}0

OEEAR OWEAR b b

0

e m—

Q

0 T

Control LPS

Fig. 1. Inhibitory effects of solvent extracts from Aceriphyl-

lum rossii on the production of nitric oxide in RAW 264.7
cell.

Aceriphyllum rossii
ACETIPHYNUIT TOUSSIH

B2 0 2 g-amylase?t a-glucosidase A & Aol th g ﬁ‘—rL
7F &= 3 Yok22,23). EEE Y dEE FEEYL E FF

E9] a-glucosidase IC5%t-& 22t 5629 42563 pg/mL
(Table 2)2, HZT2] Acarbose?] ICsak 5,153.49 pug/mLX
ot w9 2A Ugkth ol s Ade AulE &) FEEE
50 pg/mL A2 Al a-glucosidase A& &4 o] 50% ©]7¢<l
A(22)F YT I FEE2 yeast 719 a-glucosi-
dase A3 &4 ICs 0.13 pg/mL(24)3} B3l HgS v =
E 9 1_% FEELS ANE Z%%lﬂ.‘:} 108) =0, T
UF W FEERT 430 22 &498 JEit 9%
el &L 9] g-amylase A& &A % =23 A3 (Table 3),
EGFY S FEEH = 7559 a-amylase ICon#te

Zv2y 4,623.87% 10,000 pg/mL ©] o 2 tZET9 Acar-

bose®] ICs3k 5,187.78 ng/mLe} HlZ AL A, STHF gt
& 3% q-amylase AN B4 Acarboses} FAME B
S Jehdth olgldt ANz SUE ous F25e g
= 715AS N AAQEA 2 FEET) S B3, FF
718 BeXEAE AT F Ae AAEAAZA ] A
7FsAde] w2 Aoz w|oH.

S0t 2 A

AL #HF AEHEA2 pancreatic
lipasedl] Wt A& -S =734 th Pancreatic lipase™
triacylglycerol 2-monoacylglycerol®} fatty acid=® 3
st A WES JPATE 42 2 HTAEE
23 WH o 2 A pancreatic lipase inhibitor’} AF&®Th
(1725). EG3 9 o&t-&

lipase AEHS A

5

FE2E53 & FEE 9 pancreatic
A (Table 4), ICsZko] ¥

Table 3. a-Amylase inhibitory activity of solvent extracts
from Aceriphyllum rossii

pg/mL  a-Amylase inhibitory activity (%) ICs”

Samples” 100 1,000 10,000  (ng/mL)
EEAR 263+1.63” 21.26+593 100 4,623.87
WEAR 1.71£398 15.09+6.23 47.44+0.08 >10,000
Acarbose NI¥ 23.60+£1.05 80.15+0.23 5,187.78

DEEAR: ethanol extract from the leaf of Aceriphyllum rossii,
WEAR: water extract from the leaf of Aceriphyllum rossii.

PAll values are mean+SD (n=3).

PNot inhibited.

4)IC501 The values indicate 50% decrease of a—amylase inhibitory
activity.
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Table 4. Inhibitory activity against pancreatic lipase of solvent extracts from Aceriphyllum rossii

ng/mL Inhibitory activity against pancreatic lipase (%) ICs”
Samples” 0.01 0.1 1 10 1,000 5,000 10,000 (ng/mL)
EEAR NI? NI NI NI 135+451  31.2+46 38.6+6.1 >10,000
WEAR NI NI NI NI 159+88 180+21  21.9+16 >10,000
Orlistat 8.89+3.06" 17.02+2.22 89.79-+0.50 - - - 051

YEEAR: ethanol extract from the leaf of Aceriphyllum rossii, WEAR: water extract from the leaf of Aceriphyllum rossii.

?Not inhibited. YAll values are mean=SD (n=3).

YICso: The values indicate 50% decrease of inhibitory activity against pancreatic lipase.

10,000 pg/mL ©]/do 2 () Z2FAl Orlistat ICs08k 0.51 pg/
mL) A< 9% methanol FEE 1 mg/mLEZFE] pan-
creatic lipase A 31&A 54~75%% <13 A=(17)9} Bl
3 & of ¢ 22 AL s S & 5 ATk o]y
g A E9F Ao g FEE] JHR dgdo =
7h Az, 242 oY FAAE A8 A S F
m3t= &4 GPAT(glycerol-3-phosphate acyltrans-
ferase)2} DGAT (diacylglycerol acyltransferase)®] # & &
9} A8 &2 2 3-oxoolean-12-en-27-oic acidE £ - F
A Bi(9)= F

creatic lipase #]3l|
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AA © & pancreatic lipase
9 AUl BEE 54AEH AAT sELFo a3}

2 ATE E9F A FE2EY AW o, XEA 2
AZ715HFO 2] G875 AEE Hretr] Ha 29
Aol dEred & FEES YO E gk A4S A
Atk L A% 29 49 ey E FEE EF
Z ZE 9= et xo)29] &&o] =1, DPPH radical
LA 55t =2 ks a5S YEHA, 2% &
FIE BIasd g AL E 52 Ik 55
el o]gd dats E9F o FEEo] gt 7154
S M AAZA O EEEE iS ES5S ARG

e <

il S ol
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o

Boox oY
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1%
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62.14 pug/mLo] 3L,
307.63 mg/gl. & =

o .
mg/gith =/ e oy F SR sols ke dgg
I E FEE 77 118987 110.16 mg/g o 2 H| S8k 3-S

[e)

7}
3l A4S RAW2647 Al ol LPSSF E9F o
E5 A9 10 mg/mL A ]3] NO A &S

U a3d= 9o d9s AL a-glucosidase?} a

—amylase AAEHS SAsG o, EAF A2 & F
Z5 9] a-glucosidase IC53-2 212} 5.629F 42563 pg/mLo]
31, a-amylase ICs0ak2 242} 4,623.877 10,000 pg/mL ©]
o2 T oetE FEE] I EA4L2 vS Holw
o}, gk g4 &8 pancreatic lipased] B4 AsE =
Aatgon, 1 Ay 59F 49 dEEH E FEE9 ICy
e EF 10000 pg/mL oo 2 FHvk &4 gle

ARl =

B =72 TEATHAA Al 150 ojAY sdAT
A+ (F AWM E, 200901AFT143782462) 8] A Qe )3k
B2 o]d ZAI="H YT
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