J Korean Soc Food Sci Nutr
36(4), 389 ~394(2007)

IELI2(A. altissima) 59

o
chpsle|cystm

Physiological Activities

02

i}

H HEE FE2 delgy

s
=
Al

her A OF R} RIS

of Ethanol Extracts from
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Dept. of Herbal Biotechnology, Daegu Haany University, Gyeongbuk 712-715, Korea

Abstract

The study was carried out to optimize the electron donating ability (EDA), superoxide dismutase (SOD)-like
activity, nitrite scavenging ability, and the inhibitory activities of xanthine oxidase and tyrosinase of Ailanthus
altissima ethanol extracts from roots, stems and leaves. The EDA of the roots and stem extracts were 64.04%
and 63.27% at 1,000 ng/mL, respectively. The SOD-like activity of the leaves extract was the highest (50.00%)
at 1,000 pg/mL. The nitrite scavenging ability of the leaves extracts was over 98% at pH 1.2 and 3.0. The
xanthine oxidase inhibitory rates of the extracts were 93.62% ~95.40% and the tyrosinase inhibitory rate of
the roots was the highest (62.01%) at the concentration of 1,000 pg/mL. These results indicated that the roots
extract showed the highest EDA and tyrosinase inhibition, while the leaves extract had the highest SOD-like

activity and nitrate scavenging ability.

Key words: Ailanthus altissima, electron donating ability, superoxide dismutase like activity, nitrite scavenging ability,
xanthine oxidase inhibition, tyrosinase inhibition
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Table 1. Electron donating ability of ethanol extracts

Table 2. Superoxide dismutase like activity of ethanol

obtained from A. altissima (%) extracts obtained from A. altissima (%)
Concentration Roots Stems Leaves Concentration Roots Stems Leaves
(ug/mL) (ng/mL)
100 2471 +1.417%7 4643+176% 6924138 100 12140917 136+004° 4522+1.10%
300 4821+150%  61.45+0.74™ 10.49+1.44% 300 262+106%  460+043° 47.79+1.84%%
500 66251095  6278+026"" 11.07x£1.73% 500 4731076  66711.92° 49.14+1.49%
1,000 64.04+1.82% 63274037 17.47+£1.71%" 1,000 1007+£152™  766+154° 50.00£0.974

YAll value presents the mean+SD of triplicate determinations.

?Value with different capital and small letters in superscripts
within the same column and row are significantly different
at p<0.01 by Duncan's multiple range test.

E oL E3FAAE etk AT Fxel wE
XS AA 7] 918te] SPSS 12.0 for Windows & o] -&-
3le] ANOVA testE 38t ¥, F-2Ade] 9l A5 48 J
o] p<0.013%} p<0.05 $+F 4 Duncan’s multiple range te
& 48k
2 o
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AR-ge] A4-& 248 DPPHE vid A H free
radical 4] cysteine, glutathione® 7+-2- &3t ofv| Ak
#} ascorbic acid, BHA 5-ol| 23] =22 ookt 55

24¥ sl #4& 2Ased f-430 3. 7S

o oehg & Eo dig AxlFed S o il &
g A Be>E7]>909 £o2 vehgtow(Table 1), 7}
FUEo 9] 2 Fmel wmE fo3 Zeolrb sl
(p<0.01). 100 pg/mLe] F =oAL 6.92% ~ 46.43%°] % 2
w300 pg/mLell A& 10.49% ~61.45%, 500 pg/mLe] %
A 11.07%~66.25%2 e FEE0] d 5 xR} oF
6ull o4k &gk, 1,000 ng/mlLe FEAME U FEELS
1747%0]5 2, Be|e} £7] 2552 64.04%9) 6321% =
frAREE &4 ek

E AFAI= 1,000 pg/mLe] FEeA Eres dve]
N&hg F=EEo] 85% ol HxlFdeE Vet 4
H32)¢} Kim 533)% €47 53} of|eh-g F582) 844%
o} 749%2t= Ao} vlasid, 71E -] A Ao v
dotrh, 1] a A E Wehg FE5E0 AT S
gk Moon 5(34)9] 2FeF(88.87%), AlH (86.77%), A% 3
(75.78%) 53} vl & 7R 2559 a3
o] whgtont 72(39.26%), Z(18.36%), #3H(34.37%),
sH26.27%) BrbE 7F5v5-2 #ele) &rl] e &
Fo] ] ¥ AxFAEAE b glnl =g e
Z7] Aeg FEEo] 1229%0°]H < zzsf 13.76%e}=
Kang 5(35)9] A#¥ch= o 5ull & 4& vehliglch
ojate] Azlo A gt FANE AGE = HEHT B
o] 2]o F7|NAE FARE ARl s et 2R g4t
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YAll value presents the mean=SD of triplicate determinations.

?Value with different capital and small letters in superscripts
within the same column and row are significantly different
at p<0.05 by Duncan’s multiple range test.
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W (p<0.05), E7) M= 1.36%~7.66% 2 o o& 72
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Z+ F948 Aq"E F5ES pH 1.2 30, 60—°4
Z7 4 100~1,000 pg/mLe] FEolA olrAE 4%
ZA 3t 7éJ+L Table 3o Ylehdl 213} o] i>ZE7|>a a1
o] golglon, RE FEEAAM FE7} S wet obd
Abd 27 E foH ez Fr1ehed oh(p<0.0D).

pH 122 2734 ¢ FEE2 55.64%~9858%<]
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Table 3. Nitrite scavenging effects of ethanol extracts obtained from A. altissima (%)
Concentration (ng/mL) Roots Stems Leaves
100 6.31=1.41"P% 1518%1.34 55.640.11™
H 19 300 11.95+0.42% 16.17+£2.64" 75.224+0.11%
bt 500 26.43+1.09% 33.18+0.79% 97.66+£0.11%
1,000 45.77+0.90% 56.25+0.24"" 98,58 £0.18"°
100 0.21+0.18% 9.15+092> 41.05+0.10%
H 30 300 1.17£0.46 12.44+1.41%° 56.13+0.37%
PHo- 500 3.201.42°5 22.51£0.37% 92.99+0.20%
1,000 4.58+0.88% 34.41+0.43" 98.94+0.78"
100 Na® NA 1.09+0.89¢
60 300 NA NA 1.03+0.25°
PHb- 500 NA 1.09£0.17° 2.72+0.76%
1,000 NA 2014017 4.41+057%

YAl value presents the mean+SD of triplicate determinations.
Value with different capital and small letters in superscripts within the same column and row are significantly different at p<0.01

by Duncan’s multiple range test.
INA is not activated.
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3 dAe S A, %
95.40% 9 o, &7]
FEE2 T571%~94.62% % F
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90% o144 ¥ xanthine oxidase #]3] Z#HE Hebigle
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Lee E(4l)e] #&] 9] <&
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2o} 7)== Jopel w3k o £ vebg FEE gt
ofAAte] A %E ZA3 Moon E(34)9 A= (89.47%), 7+
Z(68.52%), FH(52.72%), AF(50.95%), A-E(41.87%)
5o Azte} vlwsld sHEUF-e] o FEEHG Yohrh
22 Kim $(42)2] pH 1.29] 274 sl¢2, 8ql, 2.7
Zh, ol Al S0 209 o]3he] ofAAbd 2:A%S vhehial
che e} vl wshd AEUFE L opaatd &2
< deina & 4 9

pHe} W3}el] o} E——"‘“’ﬂ}“]L A VA FEE 25 pH
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-9} ub-&-3sle] pH7F U A A welEA el mtrosamme
< A AAste Ao 4A glenz(43) 7IEHF
ol ofet-g FHES opalatdol} obule] - AlFH %‘

A A3 2 7HEA v% 53422 nitrosamine?] A4S
AH sl FAlo T2 AR AT g ¢ 9ls Al
2 Az

Xanthine oxidase {8l

Xanthine oxidasex AWl A uread AAlste] 5 2

2?‘%%"] 1,000 pg/mL24] &
Zo A 7970%2= Bael &9 og-& FEEo] 63%°]
2 Jung 5(46)8 Ao} v)wsis 7hEug-2 Aol
=9kom =3 Yeo 5479 Fake} T} So] 787%~
829%ehe ATyl Egiv)h 28] =28 7}E T xanthine
oxidase A3 Aol 2 AR FdEy] AL 4~
g H AAES 5o At e ALR Az

Tyrosinase Xaf
Melanine 433 #A 9] $2 F4024 2Fxst 9 &4
o sty A]Eo) s 283 B89 tyrosinased] 7}

Table 4. Xanthine oxidase inhibition activity of ethanol

extracts obtained from A. altissima (%)
Concentration Roots Stems Leaves
(ng/mL)

75.71 =0.98%
87.23+£213% g9 2712595
1,000 91.95+0.99%  90.07x£246% 093.22+1.70%%
2,000 95.40£1.99%  93.62+3.69%  94.62+0.00*

100 41.95+1.99"? 3298+213%
500 81.61 £3.59%

DAl value presents the mean=SD of triplicate determinations.

Value with different capital and small letters in superscripts
within the same column and row are significantly different
at p<0.01 by Duncan’s multiple range test.
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Table 5. Tyrosinase inhibition activity of ethanol extracts

obtained from A. altissima (%)
CO?S;?EE?OH Roots Stems Leaves

100 5770403577 210+092°  287+045%

500 60.32+0.20™ 255+062°  3.67+0.30%

1,000 61.34+051%2 3.70£086°  6.74x1.69™

2,000 62.01 051 405+1.05°  11.94+1.34"

VAll value presents the mean=+SD of triplicate determinations.

?Value with different capital and small letters in superscripts
within the same column and row are significantly different
at p<0.01 by Duncan’s multiple range test.

n

- FEE] g A FAHE T ue} AT
7tEue] 7] 3282 2.10%~4.05%0152H, o
EE& 287%~11.94%, 18)li ¥e 25EL 57.70%~
62.01% % et sich(Table 5). #2] 3% %<& 100 pg/mL
9| FmollA E7)¢t P FF2EFR o 200 o)A} Egke
v, 2,000 pg/mLe] XM E 68l ~2000 oA} FL 3]
2345 et Bele) o 282 x99 F7bel uet
tyrosinase A 8-& % 2|2 o8 Z7}8le] om (p<0.0l), &
7l X wE f97 zelrb fidch.

B AAAE A2k wErE FEFo Hl tyrosinase
A8 A& A3 Choi $(48)°] 1,000 pg/mL2] F =6l 4]
A%, A9, dksle] Asf&o] 100%0]w v 96%Ets 4
I} Jung 5(46)9] &9 olwtd FEEo] 87%F ek}
= Hae} vlwspd 7EUF 2559 tyrosinase A 3 §0]
ok}, 28u 1,000 ng/mLe) XA AlS 47%, At
28%, 2 25%, ZLe] 3 AbeFell 4] 119%2] A3l &S ehlgl
th= Choi 5(48)2] Aot #le] o g8 F3E0] 2761%,
= FEEINAE 1296%2= Lee $(41)9) A=)} v]wsty
7hEuE el £250 Al gl Evh b ebayer
Az AMEE T e 7S e dud FE2EE V)5
3 i}ﬂ“ AR g AF 2HsE R sk 7154 AEel

o]8-2 4 gl Zloz dAdE)

2 o
gl ekaiel o 2 A== LS T(A, altissima)2] A
2|3y gL At uAl Bele) £7], U ofEe-S 47
B FZ&30 FEo we} "AAF 5, SOD f-AHEA, ofA

A aASE %7‘4 3lg.2m xanthine oxidase®} tyrosinase
datdct. Aabged s 1,000 ng/mLe 5%
oA Beje} &7 l F&F0] 64.04%9} 6327%0)91 0.0,
FEEL 1747%F Hebldol. SOD f-A1&84 52 7.66%
~50.00%% & FEEeo] Hel} F7]of nls) oF 5wl o)Ak

ok, opdald 275l YAXE T 9 FEFo)
1,000 pg/mLe] FXollA] pH 1.29} 300141 98% o]Abe] F&
2A&E bl e 500 ug/mLe] FX o4 % 90% °]

Ao} 2A 2 9E Vel sdtl. Xanthine oxidase #13) A
< 1,000 pg/mL Tl Bele) £7], d FEEF BFolA
90% ©lA+e] &2 ¥ 1, tyrosinase #13]+ 2,000 ug/
mLe FEolA Be] F&Ee] 6201%2 M F& Ada
5 vheluigl en, 100 pyg/mLe FEME 57.70%2 A
3 245 el e 22 srEu S A ekl
22 o] gHE W (AT ) o]Yel = 4L 22 SOD
AT ot 2% S e £ e
Ro} F& AxpFol 5 opdakdd 4% E A xan-
thine oxidase A3 €4S vepli =2 {83 gy efard
]l Ae2 gk}
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