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ANTIOXIDANT AND TYROSINASE INHIBITORY ACTIVITIES OF SOME SELECTED

ECONOMIC PLANT SEEDS OR PEELS

ABSTRACT

The antioxidant activity by using DPPH assay and tyrosinase inhibitory
activity of the ethyl acetate and ethanol extracts of selected fruit seeds (durians, jackfruits, mangoes
and oranges) and fruit peels (pomeloes, oranges and limes) were investigated. All of the extracts
exhibited antioxidant activity. The results showed that the mango (Mangifera indica Linn.) seeds
extract showed strongest antioxidant activity. Some of these extracts exhibited tyrosinase inhibitory
activity. The ethyl acetate of the tangerine peels and ethyl acetate of the mamuang-rad seeds showed

the strongest tyrosinase inhibitory activity at concentration 5 mg/ml and 10 mg/ml, respectively.
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I Panax ginseng

Plants Parts Compounds References
Zanthoxylum leaves Quercetin Jeong CH, 2004
piperitum Quercitrin
black rice bran grains protocatechuic acid methyl ester | Miyazawa M, 2003
Sophora flavescens roots kuraridin, kurarinone and Son JK, 2003
norkurarinol
safflower cell cultures | Kinobeon A Kanehira T, 2003
Gnetum spp. Whole plant Gnetol (2,3',5',6-tetrahydroxy- Ohguchi K, 2003
trans-stilbene)
Euphorbia lathyris seeds esculetin Masamoto Y, 2003
Chlorophora excelsa. heartwoods 4-[(2"E)-7"-hydroxy-3",7"- Shimizu K, 2003
dimethyloct-2"-enyl}-2',3,4',5-
tetrahydroxy-trans-stilbene,
chlorophorin
licorice roots glabrene and isoliquiritigenin Nerya O, 2003
(2',4' 4-trihydroxychalcone)
Citrus fruit peels 3',4',5,6,7,8-hexamethoxyflavone Sasaki K, 2002
(nobiletin)
Pulsatilla cernua roots 3,4-dihydroxycinnamic acid and Lee HS, 2002
4-hydroxy-3-methoxycinnamic
acid
! Buarbarea orthocerus | whole plant | (R)-5-phenyl-2-oxazolidinethione Seo B, 1999
(barbarin)
fresh leaves p—couméric acid Lim JY, 1999
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= Dropper

- Stirring rod

- Aluminium foil

- Funnel

- Cuvette

- Volumetric flask
- Crucible tong

- Test tube and rack
- Cotton

- Micropipet and tips
- Parafilm
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1. MaRsENTIanaNazasazaEn g

1.1 MsmssNasana
© <] Py
- uvaavTenlaenma lfindidazeia Halvuds
- goUVUINNILIASDA Blender

- afinde Ethyl acetate 1182 95% Ethanol 151103 1 805 ldvaadan ugas 13ty
(3813 MU
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3N 13 msafaa5@1061399870 Ethyl acetate a2 95% Ethanol
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- 9w dhmsadai 18 l)seimedaon3od Rotary evaporator tiazii liszive1d

y ¥ S
119N IY water bath BAAITI

1l 15 31 16

51 15 uaAIMITZIMEA13AI01A30A Rotary evaporator

3 16 uARINMITINITIIAIY Water bath

12 muasouasazaiefiey

@S onEIafiaA 0619 1A8% crude extract 39 EITUIATFIUAIN G HAILHINTIVOAN

9 1Aanundindiu 0.01,0.02, 0.03, 0.04, 0.05, 0.1, 1, 5 mg/ml 14 methanol

13 M3e38u DPPH (ANMYNUY 0.02 Yw/v)

%3 DPPH (2,2-diphenyl-1-picryhydrazyl radical) 0.02 g azauiazlsulSuimsaunsy 100

ml G’ll’ltl methanol

1.4 MsAsEuEIsaza1y L-dopa (0.09% w/v)

%9 L-dopa (3,4-dihydroxy-L-phenylalanine) 9 fadaniu aza1uRv buffer azdSuYsuas
1414 10 addns
auayunuidalngan i

Tnssnnifnugnifueyyadaszuazqnidudauenlant tyrosinase annldonnismdnveaiviasugiomaviia

Tuyw doc  1/01/2005 (A uduing) w1 28



1.5  mam3suesazaly Buffer (pH 6.8)

> M3A3e Sotution A

3 t 4 [
%3015 Monobasic sodium phosphate 26.7 A5u azaiwlwiindunazlsudsuaslild
1,000 ¥adans

> me3us Solution B

v o . 4 .
492015 Dibasic sodium phosphate 28.4 A5 azate lnhnawhnduuazdiulsinasivla
1,000 Hadang

b

k4
> It Solution A 51 iaAANT , Solution B 49 Haaaasuaziil 100 Haaans wwauld
Y o
WNu

mivryguiidolasaniingds
3

3 N 4
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2. MINaaBUgNEMULYYABaIY
2.1 M3A58Y Blank

Pipette 91N 1Taza1Mv1eniaududua1e q 11 1 mt ldlunasanaans

¥ i d
LY

(A1 methanol 1 ml wery 1ddAuudrdanald 30 wn
u [ 1 Fus -:i _“l
il iamimsganauuaainnue1Inau 517 om
Y A
AIYLATDY Spectrophotometer
22 MSIA38 Positive control

Pipette methanol 1 ml lalunaoanaans

AN 0.02% DPPH 1 ml

i

v ¥
o/

aanald 30 i
il fammsganduuasinnueafu 517 nm
v 4
AIULATDN Spectrophotometer
(Tagvi 2 4a)
23 MEAseN Sample
Pipette 21NE1aZa0RD 19 RNANALIUAI qu1 1 ml

J

1A% 0.02% DPPH 1 ml

J

LA 4
@

aanald 30w
o o N P} d‘ d'
‘Lﬂulﬂ'lﬂﬂ'lﬂ'ﬁﬂﬂﬂf’luuﬁQWﬂ'ﬂNﬂTJﬂﬁu 517 nm
RUIGEGE Spectrophotometer
(Iati 2 ga)
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+++1]1A1 absorbance 1 18 1/A1UIUMIA %inhibition MUGAS

(A—B)
% inhibition = —x100
A
wanemna A fio AitAbsorbance V04 positive control

&

13

B f19 (absorbance mﬁwmms) - (ﬂ'1 absorbance §13 blank) TPRPY

Yy ¥ oa
WHYULRYINU

d Y
3. MINATOUGNSEIUHI Enzyme tyrosinase
hasdiee 1 Tadans lanaoanaaeady enzyme tyrosinase 0.1 Haaans wen 1¥dh
> 2 > r a aa a aa L] as
Audanald 10 ufeInTU@EN buffer 0.9 adans uay L-dopa 1 Uanans w1 l¥idiu Janaoa
v 0,: ': b 4 s o Y A a =}
NANDIANY parafilm aanald 30 wit th'lunegeudlnnses spectrophotometer 1ANITRANALILA

4 4
AANB1INAY 475 W TULAS

MUIUMA % inhibition FNGAT

% inhibition = (A-B) *100
A

LR ] A 19 fl1Absorbance ¥4 positive control

B f® (absorbance MAYVDIAS )— (fh absorbance @13 blank) TEBREY

Y 3 o
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HamInaaad

AMINN 2 HAAITNMINYBITITANANINTIUNAAYDIN 13T

ARG vimifnveanda vhminweamsana | shwifnvesased
(n3Y) Fu Ethyl acetate $1 Ethanol (H3N)
("3N)

NEFLURNOUNDI 272.4 0.91 6.68
NEHUNIZON 398.1 1143 9.44
VRN EAY 2119 0.29 5.10
yuwLgIade 673.0 8.81 5.82
yyuiugnindilsziadg 352.8 6.40 0.97
LA 350.0 21.90 7.92
uzahahaenls 370.7 36.65 6.52
Fuleuninin 360.4 4.59 12.14
e’r’umaﬁfv’;q 207.6 2.13 10.68
B aulynu 250.1 2.09 491
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M319N 3 waashviinveamsadasnalulenveanalsl

M3 | shwinvewden | vawmiinvesmsaiia viwtivesmsadia
(] 5 ) %‘N Ethyl acetate %’u Ethanol (n%’u)
(n3%)
dlevThig 300.0 3.47 14.19
 &uemead 300.0 6.68 12.61
ULUIIN 300.0 3.49 9.80
woaudy | 300.0- 3.39 8.88
dunSuean 4589 18.45 26.56
aulygu 293.7 3.35 21.43
e 300.0 3.23 479
duga 300.0 3.00 22 88
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MINN 4 uEAIgnEMueyyadaszveImsaiad IMNAAveINATHgAIL BTN

o v IC,, (mg/ml)
M3MvENg . =
T13aNATY EtOAc MIanaYu EtOH
I 0.0219
wunindilsziasy 0.6324 2.7426
VYUNUAUTY 3.5319 3.1358
EEITIPETRY 0.3124 3.9731
BLAL AT 0.7271 0.4957
NEIUNRUDUNDY 5.1198 3.7469
>
Fuaurhig 0.9467 2.5527
dulwnu 10.4383 2.6198
dulo 1.8539 2.436
UZUILAY N8 0.0215 0.0439
uzininen 1 0.0243 0.0438
B ULUIUSIA 0.0262 0.0543
12 (7 P
10 ! B ayunindudsuiass
: 'O ayuinaLde
81 B 'O vBaunseu
H ViGeusll
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IC50 (mg/ml) . O uniouse
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M3aA 5 uaaagnEmuayyadaszvesmsaiadlienuesiumsugianssiia

o IC,, (mg/ml)
q13vE — —
a13anayu EtOAc 1INy EtOH
I 0.0219
FuTovnii 1.7999 1.9282
#ulonoan 1.7046 2.0322
Furliueaa 1.6493 3.0142
fulwqu 1.1124 1.5924
PZUTINN 1.3042 2.9999
AL RN 22711 1.1059
YEATRRTISIAY 1.9799 2.8044
At 1.9669 1.9612
Fulenvu 1.6360 1.4541
Furmas 1.8102 1.8276
3.5 1 s .
O3 fiud
3 ‘o duTau i
215 ‘0 d&ulavias
5 0 &uwsuaas

safadu EtOAC | ssadndu EtOH 8 augavnu

IC50 (mg/ml)
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H Q‘U :/ d [Y) o "
maan 6 gmidudueului tyrosinase szvINmMsINAIEIUMATMISFNBE ARz FHATIA Y

Y v
(UNYH 10 mg/ml

o % inhibition
a1IfnIveg o o oz
T159NATH EtOAc TNy EtOH

uziainen 'l 55.6008 =
BLUIWSA 98.7780 10.1833
LUV UAY 24.4399 =
NEHUNIZTAN 76.7820 -
NEoUrLil 81.6701 60.2851
NEHUNYDUNDY 522722 -
9 s & i
Auaneiing 27.4949
dulynu S 19.1446
#ule — 3.055

v
[ Y4

msnh 7 qusfuduerlmilnlsBuavesmsaiadaunlfenvesiimasugiomariiafinn

k' v
WHYY S mg/ml

- % inhibition
T136120819 A —*5
Tsanatu EtOAc mMsanAsy EtOH
Y] o 4
AuTovnia 2.90 -
Fulonoad 21.39 91.98
YLUTINN - 48.99
Fumeiina : 56.79
EATRRITSIAT, 10.88 34.56
U1 22.24 68.35
FudeInu 94.88 4460 -
FuRImBa - 23.55
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Tl"lﬂﬂ’]iﬁﬂ‘l&l’]ﬂ’]iﬂﬂﬂﬂﬂf]ﬂﬁ antioxidant YBITITANAVINTIULAAWUNA IC,; YD

A5AAARITU ethyl acetate LA ethanol FeedwuaINgNEIN lignitosasil

13aNAYY ethyl acetate
9
' 1 ° v @ o
uzihudeuaie > wzisihaen > wziause > NEoUNTEAN > YYUNTNG

Ysziesg > niSoureil > umoihis > dule > syuvuaide > Nissurueunss > dulvqu

T15ANAYY ethanol
v g 4
[ =1 (] o Y ] = A 9/ 9/ o
29duna0 > uziaaiieen I > uziiese > Yissuseil > dule > dumenii

w d a
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91NNIANYINITNATBUANT antioxidant YBITITATANINILUABNVBIRTATZRATY
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minﬂaauq‘n%ﬂum enzyme tyrosinase

o o 1Y 1 o< {
‘l]'lﬂﬂ'liﬁﬂ‘kl'lﬂ'lﬁ/lﬂﬁaﬂﬂﬂﬁfJ'UfN enzyme tyrosinase ﬂlﬂﬂﬁ15ﬁﬂﬂﬂ1ﬂﬁ’]umaﬂﬁﬂ3’]l‘

Yy v ~ o w = ) o &
WUUU 10 mg/ liﬂ\"lﬁ‘lﬂ'ﬂ"ﬂ‘lﬂqVlﬁll1ﬂvll]q1’]ﬁuaﬂﬂ\1u

T13ANATY ethyl acetate
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msnadeUgNimueyyadasziayds DPPH FuiEmsnamouaniiiedy Fuiluiii
18 azadn wazsian lduws vdams fie @15 DPPH (2,2-diphenyl-1-picryhydrazyl radical) 9¢W1
wﬁﬁvflu free radical 1141]5]5?&11 Lflaatﬂu free radical form ﬂ:’,flﬁ‘lhﬂl uﬁigfiea:ﬂu neutralized
form 92 0@MADs Jam1TAu Spectroscopic method Tne¥ARIAINEIAGYT 517 am
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v o ] 3
Tignnsoudswadenldondy dule uzurd wse waauziie du dule vyu NiGeu 149

'
o

4 [~ ] a 1
Uszinaldidesnnldon wio wia  Adundau lildnsinyaginavealszma udiiu

o 1 [V 4 vy & 4 1 1 a (a o o
AWNUVDIAASTIINUT 1AL wa"lwmumaﬂuuﬂasqgLmz"lmmazmﬂ%:mﬂsmmmimﬂty

HANAIINY

a d‘ 9o dy 9 A' o o d' 1 =Y
Nﬁﬂﬁ’)‘ﬂﬂ‘l’l"lﬂ%ﬂlﬂUﬂWEﬂﬂﬁaUmﬂﬂﬂu UBINTITAN ﬂJﬂﬂUiuﬁljule5llﬂﬁ$‘]5uﬂ

u

=S ] Y3 d? Qs
adanuuanaiany Tasasiud
1 d‘ A 1 d' = 1 Q L) o L) =Y
o unasiimizign Fwaaziezlianuuanaisiuseny iy stiavesdy, gungi,
s
AUFY LATAN TN ADY
Ad A
o szeznailnufuayuing

< g o o o g o
o dueeumunusnyiayy lnsvdsmnniiimsfuing,
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tannins, coumarins, phenolics Li0¥ carotenoids Lﬂuﬁ'u 1518974798 WuES hydroxycinnamates (181
polymethoxylated flavones (Manthey and Grohmann, 2001) Tunldond N, Wuas 1‘uﬂtj:iJ coumarins
(meranzin hydrate 0% 8-(3-beta-D-syl-2-hydrox-3-methylbutyl)-7-methoxycoumarin) LQSH13
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1. M2

#037]211?”679154 : Mangifera indica Linn.
%E)’Nﬁ . Anacardiaceae
oouq : 4 Tanudy mizdon Fon Tadn nh wl wmiathu s aumz duag
1 agneninlie Mango, Mango tree
dnuarmangaumans
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uRAs 6717 10-30 ruAwns Mdsuihaiy delumnuazmilnaduriunszay aengeusn
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4 o 4
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A A A o X i 5
¥oAU 9 @ ADLY 130U Civet-cat-fruit, Durian
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