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ANTIOXIDANT AND TYROSINASE INHIBITORY ACTIVITIES OF SOME SELECTED 

ECONOMIC PLANT SEEDS OR PEELS 

ABSTRACT 

ii 

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 inliibitory activity at concentration 5 mg/ml and 10 mg/ml, respectively. 
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i:-1'1 'Vll.:J i11mJ1 '\Jij .:ii' .:i irol'illfl,Hll f)f-.l'cl 1 ,ltl� H llcltf-.lcl 1 ,ltle)ij lJ 11<;1 'il 1 f)fil';j vi ff .:i iH}i�

U'.i�no11�1t1 tl1tl'.itmw 70-90 % i.:ivrni1'.itli�11f-.lc11,it1eJ01Jm'ilihn11Jri1'flrun11f-.l'cl 1,iv�·H 
• u 

, t1.c:! �.d , � "  dQJ cv .i:::t ci 

,l019f'1'1l1'.i01'1-10ltl0 L'lf'U Hp
2 

LU'U�'U Free radical 'Vllf1'1'\l'W'illm.:Jff'l1'.iOmt11TUfil'.i metabolism 

'Ul.:JOVl.:J iu 'jl.:JflltlffllJ1'.ifll11111'1n,1tlijn1t11LL1l1J,iordo.:i ( Chain reaction) 'ttlfill.:Jflltl 'l1.H1n1;1 in l'U 

nniJui.:iiJijn1t11Ll1�1tl �f.ll'ilLflmfom1t11vi' 
4. ffl'.i�ll'illnE.:i1n,1t\'o:u 111;1�mm.:i'l!'U'1 t'lf'U CCI

4 
tfl'U�U

'11 .,,. 

t\'l ':i fl 71-t el '1-UHHHf"'.i � 
.... 

i1Jrnn1;1�'\.1711Umflm0'1-11tl �.:JO'Wllc!Off'.i� (Free radical) �o f.lt�OlJl110 imrin1;1�1Jlil��hil!um 
q q 'U q q 

ti'.1f.l .:J'illf1'\ll,101ft nmo'l-11 u wd.:ii1 07'\l 'il�in 'V111,if.li 7.:Jflltlti' 1iitl11JlW lJlfilfi'U 1,J ffllllHl�'il� 

l'i1mvt1.:ir1u'.i:::nou<;11.:i 'l '\JO.:Jl"lf'1" 1'1iu itl'.i�'l-1 L'\JU'l-1 �t�mo m'ilri.:if-.l1;1111'nnvi1.:im'\Jo.:i19f1;1" 
Q .. I Q d' � d j/ .id, .dQ ti Q �I ti d t\ c:S I cl 
v,l� u m1 19$'1 Mll tJ l1 'HJ 1J f)l ';j ff ';j 7.:J tl'l-1 'Vl f-.l'fl n� 'il '1-1f)i;lltit1J'1-119$'1 '1 lJ�L H ! '1-1 '\JW �'Vl '.i 1.:J fl1 tlll '\l .:J 11'.i .:J

"'71J 1 '.ifl fll'O 'flf.l'l-l 1J'10 ff';j � l�l ti .:i ,J fi9111 'j lil�J .:i '11'1 wiu 'jltff) ltl'\10.:! l '.i l'il �no ,ft m1 ';j f.l'I.JOV'.i el 1J1 il 'I.J � 
1111 'V q 'U 'U 

�.:ivi11ti1:umnmf uJum iumw�iinl'.iff(UlfftJOlftfl�rn'WM1f.li'UB!ftf)\,l';i()'I.J momvit1rnlJ.:ii1'il� 
q 'U u -

vi 11 til :urn nm! it hi i1ur1 .:inmm � u i1-au mw� .:i 01� m1 '.if.l'l-llll'il 1 ni1tu �on� .:iv 1� nmvu 'ii �1 � u 
. "" 

nifo '1''1jll'}ll1 i!IJ 1fl IJ ll'\ll 'Ull1;JIJ 
1m �n 11!'in111t:r11ir-11ll6 'Ajcr iitn::m,::tiniirutY-uo1-11 '11>1 tyrosinase ;11mtliiom1; 61lli:l�'ll6�l1'1flfl"llll}O;Jll 1 � 'lfUvt 
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vii ilJ l D'.illff:ilJfolllff'Ufll'V'l911.:!'l �.:i111t1.:iihn-.rnt1 l'.i'Ufltltl flf)li;l.:!flltl fllH11UfllJfl1llJlfl�Ufl fll'.ifo 
. . 

1;1'l'.itl1'111'.i '1:uu1mui �'V'ltll '11 lJl� fll'.i�tl'l,J fl"1Utll'.ilJtU � 1 m iYu.:iL'V'l '1'1Ui;\�.:j l'Uffi:\U fll'.i'\111 '.il� fll'.i l'Ul 

� .:jfllJUi;\�fll'.iU1iflfltll'l11'.i lff11J �ii 1;1'l'.i\i11'U tll!JJ'1�ff'.i�'.i11Jl'Ul i ,J�1u (Loscalzo, 2003) 

""V ., 

1 � 'U 1J.IU.J fl ii fl 'W 
.. . 

'.i�u u fllll'l lJ n'U i1 u,J fli1t1 .:ii 1.:i m U'il 1 fli .:i u ,J" flD'1;lt1mf .:i fl1t1i 'U ll'1 �m U'Utl flii.:i mu " . 

., ' ' 
V11.:i 1� 'U t111111 � 1 '11 'W .:i u" � n 1 �u ff 1�t1 fl '.i_�uu tJ"� lltl'U ii TI .:i vi�fl �1 m11�n11 i1 �u ft::vi i�i'u m 

.ck 
., ., 

fl1U'l1i;l.:j CJM'.i�UUfJlJ �:Uf)'U 'Vl '1 2 llU1J'W 'il��1uil ni1t1.:i-:i1.:imm11nm1lllfftl'ttlf.1'1Hl'1tl1tl1��H'l trn� 
l QI QI d � I 

'll'1U'\J'ilfltl 'Um ltl'Vl'H 'fM l '11 i;\ tltl ti

'.i �u u fill {{" n 'U  i1 u,J fli1ti .:i -:i 1.:i m a'il1 ni .:i u il" fl ,J" ti mf .:i fl 1 ui 'U 11 '1;1 � m U'U ti fl'i 1.:i mu "' . 

,, ' 
VI 1 '11� 'Utl 1'111 '.i �1'11 'U .:iu "� fl '.i rn 1;1't �tl � 'j�1J 1J fllJ fl'jj n'U ii'Vl .:ivi � flfl 1lJ lll� f111 'U fl II"� l � f 1J ll1.fl1U'l1 i;l .:j "' . 

� ,, ,, 
CJf '3 ':i�U 1J fl lJ fllJ nu 'V1 ,3 'f1'tl '3ll 1J U ij 'il�'l$1U'U fli1ti.:i -:i 1'3 fl1 U'ill flfl11 :U I ff Ul1 l U'lltl '3tl 1f.11��7,3c, Ui:\�'1$1 U'Uifl 

" ' I 

QI d. � ' 

V 'Um W VI '!Hl -.l 1'11 '1 ti V ti 

'.i�U U fJ ll� lJ n'U tf .:i villi U l�i 'U fll'.i \Jl '.i 1 'il\Jl'.i llli:\�l1 li:\ lUl CJfi:\i;llJ�I ! ,3�1'3'1 � IL ,Ji;\ fl'UmllJ l '\11 lJ 1 

ff 1 'Hl l'U V'U lJ i;\ �in�, tt D '.i;:; 1 U'll'lJ nu 'j �u u fl llfl:U nu i .:i ff ti '3U 1J1J Lfl t1ihhu i1t1i 'U fll'.i l �:u 
:a ;, cu q 

,.J Q .Q. � 
o QI e' .Q.� � I _J 4'j/ QI .d 

lJ '.i�ffVI 1i flll'I I 'IJ. f11 '.i tll'il�H CJHHl mlJ 1i '.i '.i lJ'll'WI CJf .:JIU'U ff1'U l1 'U ,3 'ii 1 flfl1':i ,l tl1J ff'U tl '3'Utl'3':i �1J UfllJfllJ fl'U VI

,, 
"' 

l'll'tl 

.. . 

i'U ri1'U fll'l\Jlfl1Jff'trn -.l'1fl.:i1::uufl1Jl'llJn'U� i� i'11mmt111l;l.:i ,i�vi111u 1�i 'U m1n1i�1CJf'1l;l�ii 
.. . 

JI ' ,, 
Q 4 3/ .:=:.JI '-" iJ iJ I I QI d.c:tt. .i:!f. 

fll':i \Jlfll 'lffl ! l � 1 'l �U 'IJ tJ lJ fJll fl 'W '1 �,lfl '3'1'4'.ifl lJ,l ti fll'.i\Jl tl'IJ ff'U fl .:J \Jlflfl1HJ fl1fl'Utl,301tl1�l'l,l fll 'll'tl lift� fll'.i 

flfl911'\Jfl.:Jl'l/i;\ '11J�l�-l fl1'j 'IJ 1'i �f f1lflflllfllJn'U 1Mmmrnvhnu ivi'ad1.:i�c'it.:i1tl'U11i��i'UflUi1t1.:in'U 

i.n'fon,rur1uiii'ul�un1.1ruui�u

� " q 

1m.:ifll'.i�l1ll l qr1i� l'U t) '.OJ 1l ii ll'.i � ll� ::ql'li UU�.:Jltl'U,'lflJ tyrosinase I) 1111'11 a tlfft11 !lltnivl,JMl1'1Jlft'!1l!jOlllJ1-l'IIU� 
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' ,., ., 

fll'iYltlYll'U1U'ti''fl 

t) 1 ��I� lJ lu I �u1-u't1 -:i nu fll'i t il� fl'W It 11'1-:i, 'U '11 '11 fl"l II l'W 'lltl .:J 'j ::u 1J trn::'llU 1'W fll 'j � 1l1flt1J 

\ T 1 ,a Qliad .d � J d d j/ d  d GI

� m.:J"') i'W'il.:Jfnfl 'i::'UUl'1tl�l!'1::'111 'illJfnllJl'fffJ.:Jl'l'llJ'tl .:J'll'W 'ill fWl11lJl'fffJ'111fl! 'W tl.:J 'il1nt 'ff'W1"tl�I! 'll.:Jfl1 

,J 'i ::ff 'VI fi fll'W'lltl-3 'i ::'ll 1J .fJlJ �lJ n'W i 'W fll'i,J nil ti .:J 11-:J fllfl 'ii 1 flfll 'i 1J ni fl'lltl.:J � .:J IL ,J cl flU '1 ti 1Jllcl::fll'i fifl
QI d ct. JI .. I I i II) ' d 'JI " .. I m'll ti -:i :1J::1 H m-:i'lf'W �"� 'W ti fl'1.:J 'i ::u11 u 'i ::ffl'VI m-:i ff1'W 'W fflJ ti -:i LlJ m lJl'i fl 'VI 'ii ::ff 'i 1 Wlf'1 '1u 1:: ffll'I 

i 1 '\ '11 l.l JJl 'Vl�IL YI 'W 19f'1"1fl1� lf1�Tl111JI iYU'l11fl� I fl�'il 1 flfll 'in 1'1 lfl'lltl .:Jtl'W lJ'1 �ff'i:: 'ii ::t'ti 'W 1�11 fll 'i 
... 

ff:: ff Jj 'lit! -:i u u 9) 'j 1u'il 1n ii 'il � u� ,-:i., � 'ff'U u ff 'Wu m 1, n �"::,�-:it u 91" tl � ,r5 91 m 1 m if u'\1 w� tl n" "l n 
' . 

<II d' ct.d � J d�J � . .  � Jib] 'Yi'W 1i fl'i'j :U 'lltl .:JI 9ft1 '1 '11"1 fl'ti''U � :U fll 'iff ::ff:U I 'Yi 1J lJ1 fl'll'W 911 :Utllfll'I I 'Yi lJ'll'W ff .:J 911.:i "71'11 '11 'W ffllJl'i fl It fl L 'll• • 
"'"1 ""1 11 .. 
,� �lJfll'jlJ'j .flflffl'i911'Utl'WlJcltlff'i:: .... 

. 

.c:., .e:t, Jct.el I Cl d 

tfl'i!ltl\!VltltlflCVIPl'l-!'t'l 't'l'I.Jfl�\1'11'1.Jfi'i'ilJ'tilVI ('W1t1!'1'i, 2546) 

1. Vitamin A tm:: Beta-carotene

2. Vitamin C 1m:: Bioflavonoids

3. Vitamin E

4. Selenium

5. fl'l'i'lh::flt1'Ut'W"7 l'lf'W cysteine

6. ffl'i1.h::nou�ut>�fl

Vitamin A lit!� Beta-carotene

i.'l'U1H1\f lllJU1ilU 1�mrn l'IJlllilU 

1fl1�n11f1m11tiTii�1t-1fl1AJa6tl'1:;11<1::tjTiiu1.ilr�,fllJ,�il tyrosinase \)ln1U�llntt;fll)JQ�'IJ8��'111i'l1'1l�0\)\JH'IIU� 
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HO 

HO 

·n.J� 3 1m.:ifff1.:i'llti.:i Ascorbic acid
.. 

1mci.:i'llti .:i1,11iJu; i�mi N'n irn:Uv1i1 i u 1,w'11Jir1'1i'11iiimiiu;mnni1 l'lJffflti'U 
uti mnn�ff .:ivm i�lui:-rn il1·rn1illv1 111\'I:: i11vm1,11i1ucumv'1um1111�1vnmdm1,11111:\:: i � ii1u 

., ., ., 
iuil1m.111'il::l'l'lJUtit1lJ1m'Vit1.:i 2 i'.i1:\ilni'111100 JJ1:\ililmrvhi!u 11�lutl1um1m1::iiu!1rn.u1,11i'.iu 
�l.Jlflfflllllt.1l.Ji1u1::l.J1tu 4-6 rvh i.:iJu l�f1Vll'Jfl�tm..11J111Hni.:i 1111,:lu ht11�tlfltlflf1'111J,'jv1tJ 
l Vi 11::, �i''lJ 1'11ll'U ;tl Ul.:Jl'Vi tl.:Jl'ltl , l.11 t11ti .:i l 1,,1 ff'11�uimiiu �tl uu'1.:i IL�" mi ::"1'tlll fftl, U1 ::l111.:J nl'J

.. .. .. 
uHmm1 imiJuCHu'li'mifvmn titi i11V1t.1�t1t111l.lJou mt11f11:\::mvtl141t1 V1t.1mfl11�111V1t.1�1.:i 
�flll c1::i:-ic11JY11J! \'1::1 � 'U'lf'W fl!� tJ1fll.l �tll\l iiu� l.Jltu 1'11ll'U CH 1111 vhnu !Vi 11::iuti UO'lJII mi.:i�,Jc, fl.. .. 

d & I � � QI d O , Jlq .Q d. d. b] 111 '14 5::;v::11iniummrn111;1::mnb .:imm1 "1f.:i1111:\1t.1111t.11hl'ilvV1V11 'tt1rlllJWJSffrulffv 11.l 1'10.:i 33 % 
. .. .. 

., d dt o , ., d c, <> d ") ,d .;, "" dt .: Q 1 0 i· I ., d 0 n15l1.:J'1J.Jmll'Ufll'l'Vl1 'tt�qjlfftJ1rlllJ'UC!f 1iJo.:i 50-80 % tl11'tt'Ui:-lf11lllJ'b'1Jlclfl 'l fltl'UUl lJ.:IHfl'Vll 

Vitamin E 

Vitamin E 'li1vilo.:inuililML'IJ1i'ULt!ltm1l.fi:-1i!.:i1"1fc1ftvi1,Jfimmn'lJ oxygen �.:i'il::'JhtJ 
Q 'JI cl I 'JI t/ .,::, 1J1 I S, Q o Q. .c::t, 

, ... d 
• 

Lii'5J.Jff"J1.:im11JLL'll•mm.:iitt11m"1fc1i,•1rwuon 11JLl10flt1'U1J1:\0iY1::V11mv 1,111.Ju i vi1.:i1u flflYhY,1 
" " " q 

1rlvi''l.lU5::Vll'U111Jfl'U selenium �.:Jl�'Uff11 antioxidant in'lf'Wfllid.:i 1rn::i1eJiJnilo.:i1,11Du rn 
dQ .Q d 'Utlfl'illfl'\.J'"Jrl1l.f'W v Col I jl O .Q 'JI Col v.:i ·inv m ::11 u m1 VI 1.:i 11..1 'llti .:i 1 ::mJ fl 1Jt11Jflt.1 

. " . 

i1"Ullff'lfll'lll1\1fJ 1�fJff\ll'Ull1\1fJ 

' l " "1 d 'b'1tJ tt1::uum1 nrn11m.J'tlv.:i 

1fl1-l011HO'lllq'l1i�,llfl\D;ji'l6ff1::lli'l::qniiif11i-1rnui'lf1J tyrosinase lllnl'llaon11;flllJa�'IJO-lvi,11fl�'llgii11u1,1,rn� 
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dopachromc -- - �e:.:m�!anin J 

tyrosinase 5-0H'-dopa

/ � 
1
1 ( - ) cystcine.

Ol - t<. 
tyrosine --- dopa - -- dopaquinone 

( +) zlu:ach1/

glutathior.e-dopa ( +) cysteir.e 

enzymes 1 
Cys-dopas 

j 
lyrosinzse 

( -t ) 
dopa 

Cys-dopa-quinon� 

( - ) cysteine /+ 2H
/ +2e cystcine 

dihydrobenz:othiazine 2.5-S. S-dicyst�nyldopa 
! (O}.. 

\ pheomelanin ! 
( + ) = presence
{ - ) = absence

at.I� 8 UNUN-3Ua'vl-lfll'l10vl melanin 2 -uUvi fle) Eumelanin ua� Pheomelanin

S) Q !  .c:i. .d  I QI �  a, .d_  • I 

f11 ';j tr ·nmHn 'W 'W 'VFH\' 0 .:J 'lf'IHl J.J f\11 lHL mwn .:J f1'\HHl fl1 V'I-HH VI tyrosrne m 'Wm::: U 1 'W f11 ':i 

hydroxylation mi::: oxidation l�'W dopaquinone ll"'1 m·rn11.:i Eumelanin 'il:::Ltivt hwm:::U1'Wfl1':i 

auto-oxidation Hl'Wi1mn.:i leucodopachrome, dopachrome, 5, 6-dihydrosyindole 1m::: 5, 6-

indolequinone 111J.J1:11�11J 'il'Wlfivtl�Uf1�lJli'.ivti1�1 Y11ai1tl1mr:i i.:iitl� 9 u,1ti'1m�o:::iih.1� 

�1'11'U.:J�ijimvhl{h.11J.Jmf.Jr:l l'lfU cysteine, glutathione 1'1i'ni11J�n1t.11nu dopaquinone �1V 

sulhydryl linkage 'i):::lfivtlil'W Pheomelanin i.:iitl� 10 t:nJ'firnu Eumelanin tm::: Pheomelanin h.1 

rl'UUfflf 'UYJUlll!l 1FarH'I011JU11ltl 
lfl1�011ftf fl1Hll1 i� l'ltfl\G.1'16 rr1::11.i::ql1iuuU�rnu1 'lfil' tyrosinase ;i 1111ila om,; tll1JaF1'\lfl�ii,11fl1'll90;JU 1 nuF1 
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Licorice extract (O.l %) 

di ., .d llJ " L1JlHYl'H1'fl� VI I� 111 fl'll'::rn lJ LVlf'I 
& di "' .. ,,.� 0 .;. 

1 _,91.:JLU'UW'll'Vl lJO'U fl1L'U�lJ11llfl1h· ::LVl!'IVI 1.:J� 'jlJ 
I d,..J � � .ctd I ,.:::9 I a., d d.\t) ,.,,, 

WU11 licorice extract 1JIJ1::ffVl1ifllWVl�fl11 kojic acid o.:i 500 Ll'll m1::��'i.:iil'Q1 1�mv

ffl'HYlfitlj�in'U licorice extract fl'fl 

glabridin �.:iih•Hl'l1"w1.h::m1 l�uri iluff.:imn11.:irn,io.:i tyrosinase, dopa-chrome 

tautomerase ll"fl::ilo.:iti'Ufl11Ln� spontaneous conversion "10.:ifll':HYf 1.:i melanin 1�c1m1i1ii'L�'U 
"'"' ., 

antioxidant Vlf!Wtl"lflU vitamin E 

Vitanin C 

""" ., "' 
licochalcone I'll' 1'\.Jfll'i'.in1'llff1 

,, ,, ,, 
Vita�in C ih•m'l1mt11.h::m1 i.:i119iiruir.:imnr!1.:i melanin mi:: free radical 11.:iv.:i'li1t11i1' 

.o::::i. JI .d.ca 11.1 II] JldJ a., i 
• 

Q.I i � _?I i 
lfl�fll'jff'n.:i collagen Vlml1'W.:J l��'ll'U Lrn::t11Jcl.:J lipid peroxidation �.:J'W'U vitamin C ,H!U'U'Yl.:J 

whitening agent, antiaging agent mi:: moisturizer ffl'l·i1'umnh'l11,in,iv.:i vitamin C i�c1m·n11 

l1'Ul�L1]'U reducing agent "10.:J melanin intermediates 

nuu a"'iU'JUlil!l lflrmmuu1irJ 
, , . 

1m�ni�tlnllHJl1fi\llnltllpJ<'16Cf1::m1::tjl1fiO\JU'1IOU,'lllJ tyrosinase illfllU;tlflll;tll1J��'lltl'1n'lfll'l�ll!!Oil\JN'lfiifl 
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Plants Parts 

Zanthoxylum leaves 

piperitum 

black rice bran grains 

Sophora flavescens roots 

safflower cell cultures 

Gnetum spp. Whole plant 

Euphorbia lathyris seeds 

Chlorophora exce/sa. heartwoods 

licorice roots 

Citrus fruit peels 

Pulsatilla cernua roots 

Barbarea ortlzocerus whole plant 

Panax ginseng fresh leaves 

, , . 

Compounds References 

Quercetin Jeong CH, 2004 

Quercitrin 

protocatechuic acid methyl ester Miyazawa M, 2003 

kuraridin, kurarinone and Son JK, 2003 

norkurarinol 

Kinobeon A Kanehira T, 2003 

Gnetol (2,3',5',6-tetrahydroxy- Ohguchi K., 2003 

trans-stilbene) 

esculetin Masamoto Y, 2003 

4-[(2"E)-7"-hydroxy-3", 7"- Shimizu K, 2003 

dimethyloct-2"-enyl]-2',3,4',5-

tetrahydroxy-trans-stilbene, 

chlorophorin 

glabrene and isoliquiritigenin Nerya 0, 2003 

(2',4',4-trihydroxychalcone) 

3 ',4' ,5,6, 7 ,8-hexamethoxyflavone Sasaki K, 2002 

(nobiletin) 

3,4-dihydroxycinnamic acid and Lee HS, 2002 

4-hydroxy-3-methoxycinnamic

acid 

(R)-5-phenyl-2-oxazolidinethione Seo B, 1999 

(barbarin) 

p-coumaric acid Lim JY, 1999 

Ym �f111flf11llqTifii;lllltJ \Oj'1 otn::ml ::ql1fi[f 1J!J�ltl lt,'IIJJ tyrosinase il 1mtlion11it11iiii�,,8�l1'11lfl .. 1l!10ilU H'l1U� 

UVl- fll.doc 1/01/1005 [l'!�1Wft'\Jffl'lf] 
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JI ' ' 
- 'illfl'U'W \Jl'ffl'Hfn,rvi '1�'11ln:mf.ll{1mt1l't:l.:J Rotary evaporator llcl::\J 1 '11h::nwi11

'1 JI .d. GI 

11'\1.:J111U water bath 't:lflfl'i.:i 

,ti� 15
.. 

it!� 15
,, 4 

lL'fffl.:Jfll'i'l::L'\1U'ffl'l111Ulfl'HJ.:i Rotary evaporator 

it!� 16 llfffl.:Jfl1'j'j::l'11U'ffl'l�1U Water bath 

cl v I 

1.2 fll ''H VI ·m i.i tfl"HI::: a U.I VI 1 tl m .:J 

itl� 16

L�1Ullffl'j'ffnfli1fl�l.:J 1flui.:i crude extract '11ltl 'ffl'jlJ1�1jltJ�l.:J 'l 

'1:tt"i�t11llll'll''W 0.01, 0.02, 0.03, 0.04, 0.05, 0.1, 1, 5 mg/ml h.1 methanol 

cl SI SI 

1.3 fll'HVl'UJll DPPH (fl1llll'Ull'IIU 0.02 %w/v)

,, . "' 
lHl1lJ7'1'1 lfll'll'iltl'i)l-3

i.:i DPPH (2,2-diphenyl-l-picryhydrazyl radical) 0.02 g c1::mu11c1::1li'1J'U�illm'il'Wt1rn 100 

ml �1U methanol 

"" 
1.4 fll'HVl"H'..ll.Jtfl"Hl:::mt.1 L-dopa (0.09% w/v) 

i.:i L-dopa (3,4-dihydroxy-L-phenylalanine) 9 iin�fl1ll c1::c11u�-rn buffer uc1::,Jf uujlJlm 

i11'l� 10 ""��m 

0'U1JCl''lf'U'l'Ul;)tl 1RtlfflJ11JUl'iltJ 
. . . 

lfl1�n11fln11n1nilll1lUtl�IJ"Bn,::1m::qniln11tJ�ltlU1'11tJ tyrosinase ill01tln!lfl111tJLiJaR'lltl��'lflfnll§Oi11Jl�'lfi'lR 
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QJ I 

in".i�1tltn.:i 

q q "" 

19'11:i.J'U"li 

�:i.J1'lfnu 

:i.J:;u11v-11.:i 
., ., 

9I O cl 

iUJ ff ltl 'I.Jl i:-i.:i 

:iJ :;m 11L ii u
91 91 

ffl.Jl'lf.:j 

91 "" 
ffl.Jl,Jcl11-11l'U 

3.5 

2.5 

2 

1.5 

0.5 

ff�ll ,npn.1u1;1a Tv1a'1"muu1;1a 

IC
50 

(mg/ml) 

i;Yl".ii;YflYl'tiU EtOAc i;Yl".ii;YflYl'tiU EtOH

0.0219 

1.7999 

1. 7046

1.6493 

1.1124 

1.3042 

2.2711 

1.9799 

1.9669 

1.6360 

1.8102 

�1·H�n1nifu EtOH 

IC50 (mg/ml) 

1.9282 

2.0322 

3.0142 

1.5924 

2.9999 

1.1059 

2.8044 

1.9612 

1.4541 

1.8276 

I □imfiu-il 

: ■ �lJLtl'll11thti'1 I 
' D �lJLtlVltl\l� 

D �ll'ITTllu'1Gl 

■ �lJL'tif1U

0 lJ:;Ul1W1'1

■ �lJ�lutl--it:1'1 

I o lJ:;u·rnLilu 

■ �lJl'll\l

■ �w-iiu1m1u

0 �lJ e'.!1Vltl'1

1n 1 �fl 11HflllHJl1 il� llltl"tmti a-1::1m::1p1 ivu5�1flll,'IIJJ tyrosinase ii lfllU� tlfl\1; t)llJ�vl'IJ tl�tt'lf lfl1ll!j0il 1J H'lfUvl

tltllfll doc I/0l/�005 11\Jl 35 






















	Titlepage
	Abstract                        
	Contents
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4
	Chapter 5
	Reference
	Appendix

