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Antioxidative Effects of Solvent Fractions from Nandina domestica Fruits
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Abstract

This study was carried out to compare the antioxidative effects of various Nandina domestica fruits extracts.
Organic fractions, including n-hexane, chloroform, ethyl acetate, and butanol fractions, were obtained from the
water and ethanol extracts of /V. domestica fruits. The phenolic compound content of the EE fraction was 922.22
mg/g. The flavonoid compound content was highest in the EB fraction (282.49 mg/g). The electron—-donating
ability was highest (93%) in the WA and EH fractions at 0.1 mg/mL. The SOD-like activity was showed the
highest in the EA fraction (56.36%), and EH and EC both showed higher than 50% activity. The nitrite-scaveng—
ing ability of the EC fraction at 1.0 mg/mL under pH 1.2 conditions was 82.03%. The xanthine oxidase inhibitory
activities of all the fractions, except WE, were higher than 90% at 0.5 mg/mL. The effect of tyrosinase inhibition
was highest in the WE fraction (46.75%). These results show that the V. domestica fruits fractions contained
high levels of polyphenol and flavonoid compounds, along with excellent antioxidative effects. This suggests
that V. domestica fruits can be used as a functional material.
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AR Eo] oo digk /o] Q= JTHA4).

3 H (Nandina domestica Thunb)& wj AFL} 53} (Berber—
idaceae)®] FEF/EROZ HA Q1o JlSo HMoF W}
™, o]8 & tA] H40F ol 2AFE Fol AAH1
ATHG). F2 FMola Fvlje FI L Zom, 109 A A
3ot G EmE FHAE K)ol s &)
H RN v 7R, A, Wda), w5 ATEE Fo
AP A ol AFESAL ATHG,7).

G2 B ArzeE FHe A /“301]/\1 1-indolizino
carbazole, 2-pentanone, aziridine o B4 g3t
TR TR 2
AEl tjal Fd&4@®), ?ﬂ’“,
A a3(6), a;—adrenoceptor®]
T Tl FRAHAT FHY BE 7% % nandinin
o]2}+= hydrocyanic acid(10)+ ZFoNA SA4S et
I BaEoY, AtdAlE T%f& Ao 2 deiA dvk
(11). Z18]3 nantenine< B¢ 1 & H(12)E YR, F
= AFolAN d2EANE gHF LGS dodE
MDMA (3,4-methylene dioxy methamphetamine; ecstasy)
of ik sl=&7(13)o] Wl B b gk

£ d7e dar gitsl Ed tis Ao dEte =

o=z A
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Aol A ArzA s

h o= =2
otE7] flste] B EE el i EEHEd e
ol= 3o FHFE A%, 4 B dAHTER

3] 4&te] AAF A, superoxide dismutase(SOD) A4,
o].zbk]-oﬂ /\ﬂ

=1]

2 xanthine oxidase$} tyrosinase #3243

2 Zgstel 9 drhel BYBY E5S SPSHA

Az W

HER=

2 A% ARE 20073 1027300 A H4kA] el A
A&E GHWN. domestica)®] B E = 783}0:1 Z2E B
3] AHstL BE71E AASA 6A1ZF 18 F, -T0°Coll A
HAS WA F& AEE ALESAT

22 M=

3 g 2EE9 ‘ﬁﬂﬂ/ﬂ A& A5t A 1 kg
3 4z 1081 9] FF59F 80% Nek-eS 7lske] 80°Ce} 60°C
o] AR 3N FE% F AFste HA & 33 vHESHY
o Boll THF 9 odlekE FEE2 rotatory vacuum

evaporator(Eyela 400 series, Tokyo, Japan)E& ©]&3}
/1002 T35 o, o]& F40] b2 {718 vl (n-hex-
ane, chloroform, ethyl acetate, butanol)g Fig. 13 2ol 7}

o] a1 o2 B3 ZF £35S rotatory vacuum

| Nandina domestica fruit |

Ethanol extract

v
|

| Evaporation |

I add n-Hexane (24 hr)

aqULous
WH, EH | add chloroform (24 hr)
Chloroform fraction aqulous
WC, EC | add ethyl acetate (24 hr)
Ethyl acetate fraction aqueous
WE, EE | add butanol (24 hr)

WB, EB
WA, EA
Fig. 1. Method of solvent fractions from fruits /V. domestica
Thunb. WH: n-hexane fraction of water extract, EH: n-hexane
fraction of ethanol extract, WC: chloroform fraction of water ex-
tract, EC: chloroform fraction of ethanol extract, WE: ethyl ace-
tate fraction of water extract, EE: ethyl acetate fraction of ethanol
extract, WB: butanol fraction of water extract, EB: butanol frac—

tion of ethanol extract, WA: aqueous of water extract, EA: aque-
ous of ethanol extract.
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Ag$

evaporator®} AZ71E AHEste &ulE A AS T 4£°C 3%
Aol AstHA B AFE A8 A 82 AMESIAT g2
= FEF U4l A FiEAIQ] ascorbic acid(Sigma-
Aldrich Co., St. Louis, MO, USA)E F&&3 593 v &
Z Ut Aggd 29E vlwd o

P

Z2|H = SEsE

3 EEEY ZuE 3FEY TS Folin-DenisH
(14)°] wgt dAF=2 A H AR 02 mLol|l 575 1.8
mL 2} folin—ciocalteu’s phenol reagent 0.2 mLE % 7}3F &
S8t 3 Ao A BRI thE, NaxCOs 23889 04
mLE 713t EF3EA T 7]l 1.4 mL 7}&kar
A2 A 1A17E 53 ARl F spectrophotometer(U-
1201, Shimadzu, Kyoto, Japan)E AMH&-3ke] 725 nmel| A &
F=E =AYt EYdesE A FS tannic acid(Sigma-

skt
=
=

zar=
o TIT T =

Aldrich Co)& °ol-&3te] HZF& =7} 0, 25, 50, 100, 250, 500
ng/mL7F =5 FHstol FREE FAY g de=2F
B 7} £8 & —5]'1'['5] 9 s HE FHS AEsAT
Z E2tE0|E FetE &
Z BIES dAHAFTEZE 80% ethanolo] 33 oL
Nieva Moreno 5(15)] W& W3], FE2A 0.1 mLol

80% ethanol 0.4 mLE 7}t &3 & 10% aluminum
nitrate 0.1 mL$} 1 M potassium acetate 0.1 mL 28] 31 80%
ethanol 4.3 mLZ 7}3he] 25°Coll A 4087+ ¥+-3-A17] & 415
nmolA EFEE =A3E= oz g = S8R

o 1=

ol AHZE quercetin(Sigma-Aldrich Co.)& ©]-&3}e]

FHFEE7F0, 10, 25, 50, 100, 250 ug/mL7} S =5 # 3}
st BYS WHoE Y REFMoRRY 2 BYE
of FHE Fepuiwol= FAL AEHAT

HABOS B

g 2 B850 B XTS5 Blois(16)9] 3

o] wg} 1,1-diphenyl-2-picryl hydrazyl(DPPH, Sigma-
Aldrich Co.)ol| th3t AT a8 =39 €4 =
9 AlE 2 mLE absolute ethanoldl] 0.2 mMe] ==
DPPHE 8|4t &9 1 mLE EFste] 37°CellA] 30%3F
- A Z T} o] S spectrophotometer® Ap&3}o]
517 nmell Al FEEE SAsRoM, A8 H7F A5 §3
2ol & W

&(%)2 st AAFARIHZ e AT

SOD #AtEY S &3

Marklund 2} Marklund(17)2] ¥l w2} hydrogen per-
oxideZ A7 = HH-§-& Fvll3}= pyrogallold] A&
=43l SOD fFAFEAd o2 YEUTH €A T2 Al
0.2 mLe pH 852 R A3 tris-HCI buffer 2.6 mL9} 7.2
mM pyrogallol(Sigma-Aldrich Co.) 0.2 mLE #H7}3}¢]
25°Cell A 1087t W& & 1 N HCl 0.1 mLE 7}38fe] wH3-&
AAAN AT ¥ F 48 pyrogallol®] Y2
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photometerS AF&-3}e] 420 nmoll A FFEES A3l &
5 A/ BV FFEY AolE WEE(%)E
st Fd Erl 2EE9] SOD A 232 et

OfEIAA A7 =Y

ol (NaNQ,) &7 282 Kato 5(18)2] ®Hol u}
2} 1 mM9] NaNO; &9 2 mLell 44 Fx=9o ¢z Inf
BIES Htstal, of7)d 01 N HCI(pH 1.2)7% 02 M
citrate bufferE AMg-3lo] vk-g-&H 9] pHE 727 1.2, 3.0,
6002 =43 & w38 9] B2 10 mLE 3ko] 37°Coll
A AR BRF HEEAIZ F 242 1 mLA HsE T o 76l
2% acetic acid® 5 mLE #7}8}3l, griess reagent(A :
B=1:1, A: 1% sulfanilic acid in 30% acetic acid, B: 1%
naphthylamine in 30% acetic acid) 04 mL 7}l &3k
T Ao 1687 vk AIA T HHE-A17] A|EE spectro-
photometerE AFE-3le] 520 nmol A EF=5 SA3}S
B E HubFe BRI Aole] FEE AolE W
(%)2 ofdAEd &AFSE YA

]I

Xanthine oxidase X5 &4

Xanthine oxidase A3l €732 Stirpe®} Corte(19)9] 4
o wet 4 F= = 343 A5 0.1 mLol] 0.1 M potassium
phosphate buffer(pH 7.5) 0.6 mL<%} xanthine 2 mM2 =<l
714 02 mLE 3 7FsAth o 719l xanthine oxidase(0.2
U/mL) 0.1 mLE 7}38ked 37°Coll A 587 w3417 F 1 N
HCl 1 mLE 7}3te] ¥-g-& AA St g Fo Agde
spectrophotometerg AR&3}e] 292 nmol A &
=735t om, ol AUtk FAY FRE A
Wl B8 (%)Z 3} xanthine oxidase A 3l& =2 UE}

uric acid&
o

o =

£ o mlm

[e]
=
3]

£ b

AR
Tyrosinase A3l &4
Tyrosinase A3 AL Yagi 5(20)9] Wl wg} 0.175
M sodium phosphate buffer(pH 6.8) 0.5 mLe] 10 mM<]
3,4-dihydroxy-L-phenyl-alanine(L-DOPA, Sigma-Aldrich
Co)E =% 7129 02 mLe} IBFEE 3Ag d I
EEE 01 mLE £¢3 &Y mushroom tyrosinase(110
U/mL) 0.2 mL 7}sle] 25°Coll A 283t uk-g-A171 & A4
H DOPA chromeS spectrophotometerS AF&3+o] 475 nm
A FAsA 2t BHE AR HIFF T

AP 59HoF 33 wEagon, Addes FAZED
2 SPSS(version 18.0, Package for Social Science, SPSS
Inc., Chicago, IL, USA)E ©]&3}>] Hf(mean)+ XFHXR}
(standard deviation)® ZEAIE+QaL, ZF o 749 BAF 9
A AL ANOVA test(one-way analysis of variance
test) & AAIG & ool Jde A, p<0.05 FTAA

Duncan’s multiple range testZ A} 7343} 53t}

z3t o

Kl
1]

Zoldz 2 EelEL0|= stEE st

F3 g o] £AHF fr)8 EE 5 FHE Y
T FepR ot SI9E TS SHS A, JEEs &)
Z 13} & ¥ ethyl acetate (EE; ethyl acetate fraction
of ethanol extract)ol A 7Fg B 92222 mg/ge] Z&|4#=
S 73921, EB(butanol fraction of ethanol extract)=
689.85 mg/gs FH3IAL ZEtHRxol= FFELS EB
282.49 mg/g> WB(butanol fraction of water extract)
180.76 mg/g> WE(ethyl acetate fraction of water extract)

127.03 mg/gd] €22 ZgHxolEE {3 YtHTable

ﬂJF

D. g3 et fAkg 2719 FHE 2te 280 7hed
HEet HelaE gide® st wE FAHY ethyl
acetate oA 0.649 mg/ge] EZHHA=S FH3ATE
Park(21)®] 23¢} B3 Belgd g £8E9 butanol

l

Zo| A 106.3 mg/golgt= Ha1(22)2} viustd FH Gujj o
Zg 9= ghaFo] m% =tk E3F ethyl acetate®} butanol
=9 FHds o] svhe 2HQ122)E & A3Y 2%

T gAEAT. FR ol e BT 739 ethyl
acetate =94 645 mg/go g 714 %ol FqFHAtE A
(23)9} Bl dtod = FH 2| ethyl acetate ¢ WE 127.03
mg/g, EE 4450 mg/go. 2 HF R} oF 7~194] o] &
ZHEwol=r) FiH AoZ YENTH

MRS5S

DPPHE ©|8% 93 &rf & &9 #=98 W4

o

Table 1. Total polyphenol and flavonoid compounds contents of various solvent fractions from water and ethanol extracts

of N. domestica fruits

Fraction (mg/g) n-Hexane Chloroform Ethyl acetate Butanol Aqueous
Polvphenol Water 236.66+0.66"% 518.84+1.32° 372.60+4.93 295.07 +3.94° 359.33+5.77"
yp Ethanol 366.08+2.30° 263.55+2.34¢ 922.22+3.46° 689.85+4.01" 364.66 + 4.66°
Fl d Water 30.3940.20° 50.31 £+ 1.00° 127.03+£1.40 180.76+0.61° 34.69+0.59
avonor Ethanol 54.11+0.98 44.95+0.45° 4450 +1.33° 282.49+4.71% 32.14+1.49°

YAll values are mean=SD of triplicate determinations.

PValues with different small letters in superscripts within a row are significantly different at p<0.05 by Duncan’s multiple range

test.
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Table 2. Electron donating ability of various solvent fractions from water and ethanol extracts of V. domestica fruits

M

3l

A

]\/]—
=]

[}
3

Fraction (mg/mL) n-Hexane Chloroform Ethyl acetate Butanol Aqueous Ascorbic acid
0.1 87.51+0.14""  5836+0.68% 53.324+2.41P 77.54+1.43° 93.83+0.65"  92.86+1.00°"

Wat 0.3 93.10+0.00™ 86.90+0.72"" 59.05+1.73% 86.55+1.69" 94.35+0.00"  93.45+0.43"*"
ater 05 93.25+0.13"  91.79+027°"  64.14+1.40"  90.93+0.88*  93.10+1.08"*  94.36+021**
1.0 93.48+0.13"* 93.69+0.15"*  73.95+0.97 9255+0.75"  9268+1.10"  95.2240.54*
0.1 93.31+0.14%* 85.33+2.30°" 87.44+0.22°¢ 47.31+2.96% 90.02+0.76"* 94.86+0.55%
Ethamol 0.3 93.40+0.00"* 87.81 247" 89.11+0.34" 71.49+0.87" 91.05+157  9652+0.30™
05 03.73+0.29"* 87.74+1.75® 94.52+0.22"* 80.58+0.42*  86.03+1.38" 96.94+0.41**
1.0 95.09+0.29"* 92.42+1.32 95.51 +0.47"* 81.87+0.70"*  80.04+0.38% 97.02+0.37*

})All values are mean=+SD of triplicate determinations.
Values with different small and capital letters in superscripts within the same row and column are significantly different at p<0.02
by Duncan’s multiple range test.

2 =43 A3 += Table 29} 2] o g
¥ EH(n-hexane fraction of ethanol extract)$} EE7}

2 FEET

(%)

1.0 mg/mLol A 95% o]do 2 714 943 AAFARHE
Bt WA(aqueous of fraction of water extract)2} EH+
0.1 mg/mLolA 93% o]Ae] FAS

EA(aqueous of ethanol extract)=

M we B4 Uehiglon, Bx

AT S0 AP oL WAE

Park(21)& W F%49] ethyl acetate &

e AT WAQ]r
0.5 mg/mL2] &
7} Z 7ol whek H =2}

o1 el Gtk

94.5%, butanol =

939%°] A=} Kim 5(24)¢8] SReG F5¢] &rf &9

E-2] hexane 62.92%, ethyl acetate 47.13%2}aL 3}e] A=}
357}9] 2Fol=

o5
e ngov, &
s v,

(97.02%) 3} FrALE &2
A FABA R o] 8Tl S AL

Ir

SOD AN S
@ g
pyrogallol-&
2t #8949 5

E

9o} wEE A=
By EYERY = 52 AAFAHaT
ascorbic acid®] A

e a8 242 e 2

pE

2 Atz gk

F8E9 SOD fAMEAH TS Atsla
Fxof ug} q-EA7] A o'
EA9] 1.0 mg/mL]

%§$

FEAA 56.36%= 7t

ar

o

A B

>r2

o

Z EZ=kom, EH® EC(chloroform fraction of ethanol

extract)ol| A =

50% ©]3¢] &5 YE Atk (Table 3). &

3] EHe 0.5 mg/mLolA 46.33%2 1.0 mg/mLe WA

(45.65%)¢}F A €4S Bt SOD A d &2 252
o dgE FE 2 E"ﬂﬁ o 2 3294& Yeididley,
butanol &2 WB7} EBET ¢F 28] =2 A4S eI

Choi 5(23)& #F33] £8= SOD FAHE/ <] ethyl
acetate oA 32% G o, o]e|o EIEL2 25% W7t
45 vepdY R 319em, Chung 5(25) 00424 of
SR E A Wit 34%Ee R vt o uj o]
butanol &1 WB®} EB 18|11 WHE o]gp,] 29
wF o) e} okgAEo] W TR

pHS} & X3t A o4
1 29] 1.0 mg/mL9] F=ol
—irﬁ % chloroform %<1 ECol
A g ke, RE FEEA 50% o4 &~A
H A pH 3.09 = 45.22~67.32% = EH7]— 713 ¢
ol AAGAHES UEI e, < &
WC(chloroform fraction of water extract)gl— o &g
F 8% EENAME 60% o]/d9] ofd4td aAES YERY
Atk pH 6.091 4= EE7} 37.23% =% 7H & AA%S B
Ao, o]9e £EL 10% "o g pHIF S7HEF5
ol ATl HA} wolxth pH 1.2} 3.09] 0.1 mg/
mLo A EE= 30% °]d°o2 txw<l ascorbic acid®th
=8 A4S HYon pH 60T FAMS AAEE ©E

zx

i rbl o o

]
=
2=
T
=
=
+

Table 3. Superoxide dismutase (SOD) like activities of various solvent fractions from water and ethanol extracts of N. domestica

fruits (%)
Fraction (mg/mL) n-Hexane Chloroform Ethyl acetate Butanol Aqueous Ascorbic acid
0.1 - ) 4.53+0.64" 6.36+1.78"" - 7.76+0.82" 99.20+0.20"
Water 0.3 437+058"?  1359+0.00 13.26+0.64° 5.82+0.56% 15.32+0.99™ 99.20+0.20**
05 14.70+0.51% 21.25+0.49® 20.28+0.49® 11.75+0.98°" 23.49+0.64" 99.54+0.20**
1.0 31.98+0.98* 41.64+0.98 34.95+0.32% 26.96+0.49" 45.65+1.88"* 99.66+0.00™*
0.1 13.88+£0.68" 2.25+2.03" 3.90+0.65" - 11.31+£0.63" 99.20+0.20™*
Ethanol 03 26.12+2.18" 15.87+1.21% 13.02+0.00% - 21.81+0.52% 99.20+0.20**
anot o5 46.33+1.80"" 25.45+0.51% 20.73+0.49" 350+1.74"  29.39+0.80" 99.54+0.20*
1.0 51.47+0.324 52.14+1.86°* 41.26+0.99% 13.92+0.50°* 56.36+0.80"* 99.66+0.00**

D N T .
‘ All values are mean=®=SD of triplicate determinations.
PValues with different small and capital letters in superscripts within the same row and column are significantly different at p<0.05
by Duncan’s multiple range test.
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Table 4. Nitrite scavenging ability of various solvent fractions from water and ethanol extracts of V. domestica fruits (%)

Fraction (mg/mL) n-Hexane Chloroform Ethyl acetate Butanol Aqueous Ascorbic acid

0.1 10.94+1.00"P?  1582+0.26°° 12.27+1.38P 11.90+0.09° 12.43+0.13° 25.53+0.10

pH 03 28.63+0.62°C 36.8240.90"° 34.02+0.43° 31.2340.82 36.02+0.13°  92.25+0.19°®

1.2 05 42.06+1.01" 50.69+0.76"8 4750+0.34" 39.52+0.49 49.42+0.13"8 97.55+0.10*

1.0 58.81+0.62% 64.51+0.15 65.69 + 035 54.71 4024 77824+0.13*  99.22+0.10

01  1099%0.34°"  1658+015"  12.24%2317 9.00+247"  10.28+0.13""  20.83+0.46"

Water  PH 03 18.32+ 0.52:; 37.00+ 0.82:; 35.80+ 0.28?; 25.87 io.35°; 26.45+ 0.13:; 82.64+ o.17j“;
30 05 36.36+0.09 47.63+0.18 44.01+0.34° 34.48+0.43° 37.11+0.13 93.58+0.17°

1.0 48.33+0.55 63.21+0.66"" 58.93+0.44°% 48.99+0.49° 55.45+052%  97.97+0.10™

0.1 0.51+0.49° 0.6840.30¢ 0.49+0.22°¢ - 1.32+£0.47°8 17.78+0.32°°

pH 03 2.70+0.69" 376+1.12" 2.02+0.30™ 0.73+0.65%° 1.324+0.11°® 67.14+0.16™

60 05 10.97+0.17"* 459+0.67" 3.01+0.22® 2.20+0.87% 2274035 80.26+0.24"

1.0 12.20+0.61" 8.06+1.14 4.35+0.17*% 5.40+0.18* 3.32+4047"  91.32+0.09*

0.1 21.85+1.157 26.71+0.40"" 31.72+0.75" 14.41+0.35% 14.41+0.88  2579+1.02"

pH 03 45.45+0.57° 53.90+0.70" 53.9840.26"C 25.4440.67° 35.76+0.37C  93.49+0.09*"

1.2 05 57.36+0.40" 63.59+0.40°" 68.3240.74"" 37.21+053" 4578 +1.00® 97.75+0.09*

1.0 75.75+0.82%4 82.03+0.40" 79.29+0.86°* 55.42+4.47%4 74.02+0.00%  99.64+0.32%*

0.1 21.40+0.69"° 11.88+0.89°° 33.68+0.76™ 12.05+0.38” 13.83+0.00% 18.80+0.36°

Ethanol PH 03 43.60+ 0.46ch 2377+ 1.61‘2 4821 + 0.5132 26.24 iO.Blj; 2784+ 1.26?; 89.22+ o.31f3
30 05 55.03+0.17° 37.98+2.68° 56.45+1.99 32.56+0.44 36.43+0.25° 96.04 +0.36

1.0 67.32+0.08™* 58.14+2.68% 64.59+0.31%* 45.22+0.96" 55.03+139% 99.38+0.16™*

0.1 0.37+0.587 - 14.27+0.23% 2.53+0.42° — 15.12+0.75"

pH 03 1.69+0.64% - 21.80+0.69"" 4.68+0.99" 4.35+0.12 63.17+0.34*

60 05 3.44+0.65% - 23.18+0.35™ 5.95+0.708 6.01+£0.12" 78.09+0.30°"

1.0 7.21+0.99% 2.82+0.44%" 37.23+£0.23" 9.42+0.61°" 836072  90.76+0.11*

I”All values are mean+SD of triplicate determinations.
YValues with different small and capital letters in superscripts within the same row and column are significantly different at p<0.05
by Duncan’s multiple range test.

=20 pH 2390 P2 Aoz Yehf AeH(Table 4).

B A9ATe pH 129 2AM v F4 2gEo|

Xanthine oxidase *{af &4
T o] &uf Z8E o gk xanthine oxidase 3}

395~76.9%0°19 (21), M+ #3 EHEL 31.8~90.5%=

ethyl acetate SoA 714 =& olAANA LA GHE e}

dithe AsH23)sh WA F8E 1k Aol o} v
F FURLE F20 5% ARG e 048 3 48

5

oa

> A=

/\7‘]3§er€ e 74°§ "gﬂﬂ‘:ﬁ dgelA =54 &

+ W94 nitrosamined] Al JAlo = = =]
AL Ao = FkETh

4oz b

H3E= 05 mg/mLe] TR WES A3 ZE &
A 90% ol/del Asles Yeien, WB, WA 18

EHE 0.3 mg/mLoAlA %= 90% ©]/49] As]azs vehfo
) %<9l ascorbic acid® ¢t} &
A< WeER QA tH(Table 5). 183 WB, WA 183 EHe
0.3 mg/mL ©]’gel| A F=d] w2 xanthine oxidase A3 &
o] folZ& el ztol7} 1Tt Park® Chang(27)& EEA} 3
59 xanthine oxidase A 3l-&©] 43.26%°] ™, 2| BUF
vl FEE2 57.94%2= A3H28) < Hlaskd F dvf
9] xanthine oxidase A3 &H7} vl =kt}. Xanthine

xanthine oxidase #] 3l &

Table 5. Xanthine oxidase inhibition of various solvent fractions from water and ethanol extracts of V. domestica fruits (%)

Fraction (mg/mL) n-Hexane Chloroform Ethyl acetate Butanol Aqueous Ascorbic acid
0.1 12.21 £2.77VP? 82.05+1.11"° 57.31+4.05°° 82.60+4.44°  5957+365™  85.00+2.89%

Water 0.3 83.03+ 3.78;; 86,53+ 3.84"23 84.21+ 3.0362 9359+ 1.1132 92.19+ 2.46"“: 88.33+ o.ooEB]:
0.5 92.72+0.00 96.79+2.93" 88.30+2.02° 94.23+1.92° 95.03+3.25"*  90.56+0.96™
1.0 098.79+1.05* 98.71+1.11** 97.66+2.68™* 94.87+4.44™  96.45+2.46™  97.22+255"
0.1 75.30+4.27" 50.26+1.83° 83.09+167°  4855+1.25" 63944513  89.10+£1.03"
Ethanol 03 94.44+ 1.85?:A 83.59+ 2.423_‘\ 89.37+ 2.21?1: 75.36 iS.SZZi 88.43 14.24:: 89.88+ 1.033

0.5 96.29+3.70% 91.53+1.83 95.65+2.89* 92.02+3.32 91.15+4.71 92.86+0.00

1.0 96.29 +1.85"* 92.59+3.99"* 97.58+0.83* 09855+1.25™  93.87+0.00*  98.99-+0.00"*

D T .
‘ All values are mean=®=SD of triplicate determinations.
PValues with different small and capital letters in superscripts within the same row and column are significantly different at p<0.05
by Duncan’s multiple range test.
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Table 6. Tyrosinase inhibition of various solvent fractions from water and ethanol extracts of V. domestica fruits (%)
Fraction (mg/mL) n-Hexane Chloroform Ethyl acetate Butanol Aqueous Ascorbic acid
0.1 — 5.69+0.28% 7.40+2.99°% 5.23+1.90 10.66+£0.33"¢  96.90+0.34**
Water 0.3 7.98+3.06"?  13.65+1.20C 25.81 +4.18"° 4.60+0.99° 11.81+£1.19® 97.29+0.34™*
05 9.06+3.838 20.48+0.97°4 40.62+1.83"8 8.41+0.72°8 1352+1.74% 98.06+0.34**
1.0 13.36+1.59° 21.62+0.56™ 46.75+2.60" 11.90+1.71%*  30.09+1.43* 99.42+0.00™
0.1 457083 226056  19.47+151" 241159 277+191"  96.90+0.34*
Ethanol 03 10.62+1.26° 6.30+0.71% 27.72+0.00" 6.62+1.20" 6.34-0.90% 97.29+0.34™*
ano 05 13.37+0.63% 11.20+253%F  31.02+0.57" 823+£243F  16.07+5.86% 98.06+0.34™*
1.0 15.93+2.19% 18.73+£1.17*% 36.63+0.99"* 11.24+2.43 29.96+2.40 99.42+0.00™

DAll values are mean+SD of triplicate determinations.

Values with different small and capital letters in superscripts within the same row and column are significantly different at

p<0.05 by Duncan’s multiple range test.

Ho 2 Wt WS Sujshe BaEH Adgel ¥
S5 AfetaBel A4S dARuE Gt 3

Tyrosinase A&l &4

AEFS HES AE ZdHs gl #FHEE tyrosinase
ANE Fx Gl FEEL FA40] ol F718v EEE
o tis] &3 23} WE(46.75%)>EE(36.63%)>WA(30.09
9%)>EA(29.96%)2] €2 2 ethyl acetate &°] 718 53}
G o™ (Table 6), &9 ¥57} Z7}3o)| wte} tyrosinase
A &E S7tHe Ao2 45U tH(p<0.05).

Kang 5(28)2 FAEUE Gufol A 37.23%2] A&
Uehdtha stE oy, A5 dulF FEAEQ BEA 63%,
ARALAL 43% @3 L PR} 21%9] tyrosinase A &S B
28 Jung 5(30)2] Ade} vlwEH, BREARTE ¥oe
U FRARGE dajvt QAR TE fARIAY w2
€2 Yellol 93 dul FE2E-L melanine A 2 2129

=l

Zsts Asjstet o8 e d AeAder ddd
o oF
p =

YA (Nandina domestica) €S E3 &L
S0l Aolst Frl &M E SRR FE3t 4 FEF
o A FAHAT ¥ =S EE(ethyl acetate
fraction of ethanol extract)oll 4] 922.22 mg/go| o, =t

o]=+ EB(butanol fraction of ethanol extract)ell 4]
28249 mg/gS sHr3lsth. WA(aqueous of water extract)
¢} EH(n-hexane fraction of ethanol extract)+ 0.1 mg/mL
ol Al 93% o4 HAAFALYE YERN e E8E°
TE VM M2 dAFATY Fo4 zole= §lith SOD
AL 1.0 mg/mLe EA(aqueous of ethanol extract)
ANA 56.36% = 71 539, EH® EC(chloroform
fraction of ethanol extract)o| A= 50% ©]4+2] 342 e}

WA ofFAY AAE pH 1.29] ECAlA 82.03% =2 7173
=94t} Xanthine oxidase A3&2 05 mg/mLolA WEZ
A 2gk BE BEENA 90% o]de] Ad&S YA
W, WET 46.75%=% 7} 943 tyrosinase A3 £2& Y
EfYIQlT). o] A3 i Ev] £EEL te EYHs
I FHR ol EE et A Ut S5t A
A ksl A A B o] E o] &g FE MY 5 EE A
o8 AEAAS] Aoz ATHT.
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