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Abstract

The abilities of petroleum ether-extracts prepared from 75 plants to inhibit tyrosinase activity were evaluated
in reverse micelles composed of isooctane/AOT(100 mM)/phosphate buffer(20 mM, pH 8.0) containing
tyrosinase(105.3 units/mL) and 3,4-dihydroxyphenylalanine(0.18 mM). Compared with control which has no
plant extracts, garlic could completely inhibit in vitro melanogenesis by tyrosinase, and Chinese quince, sweet
potato, onion, radish bud and apple did more than 60%. Lipophilic extracts of medicinal plants and herbs
such as rosemary, coriander, cinnamomi ramulus, crataegii fructus, ramulus biotae folium, mume fructus,
menthae herba, eucommiae cortex and clove also inhibited tyrosinase activity more than 60%. When the
extraction yield of lipophilic materials was considered together with their inhibition effect on tyrosinase, it
was possible to select plants of which tyrosinase inhibitors could be produced in high quantity from unit
weight. Using reverse micelles, the analysis of the capacity of lipophilic materials to inhibit tyrosinase
activity which was difficult up to present could be possible.

Key words : tyrosinase, inhibitor, reverse micelles, plant, lipophilic

M B

Pepd2 AEA] of$ de] FES] Qe Ax
2 QA E E|Zo) melanocyteoll A $H4 €
vl ol& tyrosined A'LEHE 3] 34-dihydroxy-
phenylalanine(DOPA), dopaquinone®2 3% ¥ u]&
a7 whg, AW A% AL AN F opleat &
< Azte] 3 ubgol o8 TR o7
Eo)gt Ao Aehd o] 8 H27} BT tyrosinase
(monophenol,  dihydroxy-L-phenylalanine:  oxygen
oxidoreductase, EC 1.14.18.1)) &]3j ubge] Faljelc}
= ARlo|e}®, 239 melanocytel: EE]F == 33t
A &g Y A Z2F 714 melanoma® A
Hruz gfe nggRes Mo Fie] Ay 7]

Q)=

A

Corresponding author : Daeseok Han, Korea Food Research
Institute, San 46-1, Backhyun, Bundang, Songnam, Kyonggi
463-420, Korea

Tel : 82-342-780-9012

Fax : 82-342-780-9234

E-mail : imissu@kfri.re.kr

736

v], 2, =A4 Awle] YAHFH ol nld &
el 4] 42 ZAIAE 2.

Fepgt debd S 2437 3 o= o 20-30
d A= hydroquinone®]+} hydroquinone mono-
benzylether’} AMHE-%|$1 1, 2ol 4-hydroxyanisoleS
H] 23}, tropolone,
cinnamic acid, benzoic acid, kojic acid §“= 4#A
Ao AA ABAZAM AMgFHe] $Hed o]EY o
e W7 debd FAel Fd3ke tyrosinase®] BA
< Al AepdYH S A s HReoldt dehd2
ek - FEHoE g A EAC)A s
FHIo pLE HelH Ao ITAEE &4
A i 45 AdE 44E T, Rejaie] AlA
713 AL Frbssioia oA UAeO. a8 B4
A G o]43 7|& AFL UEolE FAFelE
257 9] vl2E 949 AFoE Hse] YA
HolojA THA <] Ao 7|7} ojel Fe] 4l
o RS A o] AT A-S UFE 1Y
3 & o Bdas Fe)o dzhd PHE HHG A

4-hexylresorcinol, thiourea,




2184 B9 tyrosinase A 8] 843 737

Folut 2 ARl o8l i = Xf7) sbsstelet
A=,

8 tyrosinase AHAE A7) AN F2
B GFAYE o] 43 AY, dehde YA
Streptomyces bikiniensis®, @ F-& |43l uhy
o] &=A Uom AFS A AAe] Wahd
AP AA F tyrosinase H#AH Lo HFE A
FHEE S A9t ARSI gloh a3y o
ZE A RE BF PEACKEELS 2AR A
28 A4A4EA gt dTE ol FAA] 3l gl
T AR 2 ol Foll s A8 BEE A
At 484 WA AT Ao) ol o
ol &, A4 AsA7L $8492) tyrosinase ¥
e Ak 38 2] A8A U4 Fsg
Ae A4 BAF 4849 EAE G Abphase)
ol 83A17]x= A, HIol & T2 Au|dAE
EQdgo=n f7)851eM tyrosinase AHaBAYE B
AE 2 Qe WA TUsigeh £ A7 o)
Hell o2} f7]- 8 AREEAN AR TAD JujdA
1419 tyrosinase Wh§-& o]-B3led, AlEA 9} )84
FEE° ¥ HALE Al S 2Alsl wn
& ZAzteln.

g o Yy

ANz

ARl AHR AT, HLF WAFE AdR 4
HE, o, kA, 2EFE AREY YR AF
ol Fdsle) ARgslgic Aldg Aele Aare 7
4 F FA ARSIAL, R E W 2ERE 20C
WA, e ARl ARSI 4] AMsigict

Alet

Mushroom tyrosinase(4,400 units/mg  solid) ¥ 3.4-
dihydroxyphenylalanine(DOPA), dioctyl sulfosuccinate
(AOT), sodium phosphate, 4-hexylresorcinol, cinnamic
acide SigmaAl, isooctane> Burdick & JacksonA}
(HPLCH), petroleum ether: Showa Chemicals,
sodium sulfate anhydroust Shinyo Pure Chemicals,
absolute alcohok® HaymanAl2E] F8}ed ARE319]
X 71} AlF2 analytical FF-& °l-4-3k9}

X8 F&ESE| MY
4, AY F AT T2 AES 5F7)(GPT1201,
Kempo, Korea)2 #4{3led 4-& Fhof 5uf Hujo

petroleum  etherg H7}3lT  Ultra  Turrax(IKA-
Labortechnik, Germany)® 2 23t A4 Fd21A)5
. o] AL 10,000xgAA 1 A7 B}t WAlHe
(J2221M/E, Beckman, USA)Sle 8oz
petroleum ethers-2-2 ¥2]314] 3, petroleum ether 2
The B da7lel] Yol 3] fgeirs AAs}
A=t 97]M dolAl petroleum ether 3o F3
sodium sulfateS H7Fsle] 4ol £8-& 2% AA3}
I 3} F(Whatman No. 2 J2A)) doizl o7}ay e
40°Cell M 733Fs%(Bichi, Switzerland) A1 petroleun
etherE AAT o, o3l $EHEL A4H F2E
2 ARSI e 1 82 ol Ao o3 Akt
Aot

& (%)= A8 F2F F@X100A]2 k@)

i3l A4 FEEol isooctaned 718l Al 2.2
57t 2%wivyt FEF 2481920 tyrosinase ]
YA FA 2 Aol 02um pore size®] 74L&
membrane(Sartorius, Germany)22 of3}&F F Al§o)
AHE-3159 T}

RBAEF o AZREL Fuv] 208 Hulg)
petroleum etherE 718k 3212t F<b b, 329 ¥
A, AdFe} e upgoz YARe, o3, 38
3 F289E AT o2 isooctaneol] LA A
Aol AM8-Elg )

XM FEE2| tyrosinase Mol Gt =4

200mM®] AOT ¥+ isooctane 4<Y 1.5 mLell =&
A 2ZE 2% T isooctane £ 1.5mLE &3
¥, elaiZN20mM, pH 8.0p] 20 mM T2 43
% DOPA 49 27uL¢} tyrosinase & 27 uL(3,900
units/mLYE 2 7kl isooctane/AOT/QA IR
22 49 FHoz Fogt Au|dAE YAy
o} ojd §714elE E3st AA wkgA A AOT ¥
X+ 100mM, DOPA ¥E+ 0.18mM, tyrosinase:
105.3 units, 325 $5+ 1%4ch o] QbAoA =]
44 FEE°l tyrosinase AL M3l TS B
A7) 48l 253354 (Beckman, DU-7, US.A)E ¢l
&3] WA wE 475nmel M) F4E w3}
Su)s TA3A. 28| 4o Al FF4 27
ULE 718l 243 {53 W3R B, ¥ A4
F2EE 3R ¢ isooctane 1.5mLE A7}sled
FAT FAE HIY(C, )& T3H olie] Aef 9
8 284 F2E9) tyrosinase M EIE AAlsig e
o 2E W2 35CAM esisich. FRE) =



738 A EAER) A 32 W Al 32 (2000)

A FHEIL 0106 WA AU %3, 1
B24e] W3kl 0.05~05 HAY W AR o] FaheK2.

S, -B
Inhibition effect(%) = 1-(M) X 100
CAbs

-~ B -y

kd

A, AR, CIF 2 HAF X84 FE22
tyrosinase X5l St

7)E&9 49 T4 HRAE ol 4sE X84 E
AL Foll L8] go} o] EA| EAHEAE HU}
3717} ofegd & FO02 4849l EA(tyrosinase)
2} 713(DOPA), 28]X #-8A A E =57 sht
9 Z(phaseel] §eiA1A 5 glom] =3} FuHos
= Rgsle] g T4 whSAHA e} ulabixlE B
FRH FAo| 7Fedt ArdAE =5 H7]A
T84 A WA S vRZA| 2 tyrosinase?} 2h8-8)
oy DOPAS] Zh3pr} dofdg ¥lsich £ A7
M & Fo] AR HuldA YA x2S 83}
o] petroleum ether®. F&38t x84 B3] tyrosinase
o Hat AHEAE B3

A& Eake] HrP7|E SR tyrosinaseod] o3 A
S| &7} dedHl 4-hexylresorcinol®} cinnamic acid®E
77} 05mM FEE ou|d ubgAle] 3713 A
tyrosinase 3Ad-& 7+t 46%<} 93%71A] A 4= 9l
2oH(Table 1).

A YAFE 7 Fe gt AAF, A
5, IANFE Eidld e vlwdt A, AN R
dME Fo) 69%2 7HY ¥ AN S ehile
w YA 41%, LB 40%, B2EE] 32% ol
(Table 1). 22t F3t, si&e], &7, Adleje], AF4
= AHA9] chlorophyll AfAxel] 7]191%F o] LjF- Ao
A, HEXARE dhgol A A LR oA} glolA
23] ojBiflom, gfellA Fale} FAl= FEE A
A Ao) AR Hey ZAo] Tpsl . TAF Feoll
A kgl tyrosinase BAE 3] 2 (100%)3H
ow 1A} 70%, ¥ 69%, TR 56% £oF E
#H7b ket ek =AY 84 3258+
44 BAA M FE2EAA Y st} wEA A3
o] AehdyAd Y At 475mmd] FHE &3
< e 2N E5Yrpt gAY, 2845
58 9ujdA M BHEe AS o 2 EAIVL
WASIA| ol E3Frlt shsEle AR FellME
AnF7t 290}, koA 53 R 84 F

8] XTI} ¥ol BA5EHo| ofeig™ 24
A 3282 AuidAY olgoz HSYIL J153)
AT 45%2] AHEANE Jepdot. & o] 2 FEE
2] 7§l 84 HHo] (yrosinase AHEAH}E A
A 7€ oz ¢ 9t sisied HojdAE
o]- &3 ¥4& T3 A8 Fiol ¥ tyrosinase A
HEAE YT UFE AT 5 AT o= A
gubgoz LHIT e $E44 FMA 93 =
Alell s 52 984 A¥e] Bap} gle A
o2 BAMSAL £ BMA oj2ifos 1 Ad)
€ W3)7] oI elzte® 244 HEed dEiMe 9
) AAE o8t EBHrI7l sledE vl A
ojch. e}, A FEEo] 100%] AHBAL B
A Fef FIFM2 HA, T X8A F2ELS
tyrosinase A A7} 13% $£F02 Y2 Holg:,
3o A4A FEEL B et A EHA
ool &Ao] Erlsd ASE Slo] &S 44 ¥
At oujdl B B A tyrosinase A3l
B3 ¥MA] A5 HeEoR o4l o] ¥Rsl
o gaEgicl 39, A5l 9178 el ¥ Ha)
A7} ok deiAl o] )44 FEEL 38%
9] AH4E vepd oy EvfEE 2R Heo] A& 24
o ojeiyct. HAF A$ e} Alke) A4 F
28] 27 11%9) 66%] ¥ M EAE ¥god
Xk, ofHzlye, HEL Zk7 32%, 14%, 7% A%
€ vehioy 2R A Aoz Qd A5ysP)
o=l WAFAME <fo]l wWAle] wunz
tyrosinase A #E7} 7P F9hal, eleHAl 339,
FEHA 21%, HolWAl 9% &2 gl Wo)u
A, BOHA, el 84 FEE] 50% °
A9 ¥ Adeg Had vl ® x84 FEE
< vy g2 AL el
FE2r-eddME 9AA % ol Fxe] &
o] 0.89%% 7V} ¥k oo 2 F¢ E3, ¥
3 5o g ¥ el ZAFIME A%
o] 0.61%, PF=e] 0.35%2 Hl®EA A et 2}
AsdME £0F7) 0.66%, H-e 34to] 052982
o, ol¥7lEE 1297%2 HUF B ol ZARA
A Az, AY, HF R HAF TN R =2 F
Z598% 299 HEAZNH tyrosinase M EHE
A A 84 F2E0 AAHQ AARE Tk A
il F24go] EF 2 dEU) FHAY e
2 AR EY JAAFAIME T, TAFAME vl
E, JAFAME olEstzrl HAH Aoz e
o} B3] olRyt=e A4 AHES e w4 A




-84 B9 tyrosinase A 3 84 739

T 22580 959 Fol B9 YARZRE %
W tyrosinase AAE A + Y= Y2 A7}
H3ish, HARIME Zeteluiie] 021%2) 2244
2 o4 ¥ Jerget

%F AZRY ZEF X|BY FHEC| tyrosinase X
=

AN A EF FoME Aur) 84%E M B
2 AsS 23 AR 6%, 29 73%, S

%, T3 64%, 9A 57%, A} 51%2] A2 22
AHEAE HHH(Table 2). 53], |5 FlA 2n,
Ay, Fuge 584 F2ES 47 81%, 81%. 63%
o ¥2 AHEFASL SlFel Eiad uwp oW
tyrosinase A 2e] o] 82N Fg Ao
veigeh 227 Sl dE2RE Y ARAHE
oM ARE, &5, 38 9 Ak, WAt o
21 2zele)rt 96%2 7HE ¥ AHMeE BT,
35 84%, W8} 64%, AY 63% THME- tyrosinase |

Table 1. Effect of lipophilic extract obtained from some vegetables, fruits, teas and mushrooms to inhibit tyrosinase

activity in reverse micelles

N " . Extraction Inhibition
Scientific name Korean name English'name yield(%) effect(%)
Raphanus sativus 54 Radish bud 0.65 69
Lactuca sativa oA}z Western lettuce 0.08 41
Medicago sativa &g} Alfalfa 0.18 40
Brassica oleracea var. italica g g Broccoli 0.30 32
Brassica oleracea = 3} Cabbage, red 0.07 26
Brassica oleracea var. botrylis RoFu 3= Cauliflower 043 19
Glycine max E Soybean sprout 0.14 8
Allium sativum I Garlic 035 100
Ipomoea batatas IT-a} Sweet potato 0.08 70
Allium cepa of s} Onion 0.28 69
Platycodon grandiflorum x| Broad bellflower 0.06 56
Solanum tuberosum A Potato 0.07 45
Codonopsis lanceolata oY Wild plant 0.17 40
Beta vullgaris EIR=UIRES Red beet 0.13 36
Arctium lappa 4 Burdock 0.06 34
Nelumbo nucifera a2 Lotus root 0.13 33
Zingiber officinate 7} Ginger 0.61 14
Raphanus sativu 5 Chinese radish 0.04 13
Capsicum annum A3 Green pepper 0.27 45
Cucumis sativus 20] Cucumber 0.12 38
Capsicum annum var. bl Green pimento 0.19 30
Solanum melongena 1A Eggplant 0.23 1
Chaenomeles sinensis =3 Chinese quince 0.90 77
Malus pumila Ab= Apple 0.04 66
Vitis vinifera xx Grape 0.18 32
Persea americana olRil= Avocado 12.97 14
Citrus limon H & Lemon 0.29 7
Agaricus campestris Sf4=o) w4 Champignon 0.12 44
Auricularia polytricha ol 4] Black mushroom 0.74 36
Pleurotus ostreatus ele] A Oyster mushroom 021 33
Lentinus edodes B A Shiitake 0.18 21
Flamm velutipes Y o] ¥ A Nameko 0.13 9
4-Hexylresorcinol(0.5 mM)? 46
Cinnamic acid(0.5mM)? 93

YSpectrophotometrical assay to evaluate the inhibition effect of lipophilic extracts obtained from some plants such as red
chicory(Cichorium intybus), small green onion(Alloum fistulosum), parsley(Petroselnum sativum), crown daisy(Chrysanthemum
corocnarium), celery(Apium graveolens), spinach(Spinacia oleracea), green tea(Camellia sinensis), black tea(Camellia
sinensis), carrot(Daucus carota), red pepper(Capsicum annum), pumpkin overgrown(Cucurbita maxima), squash
pumpkin(Cucurbita mosch), persimmon(Diospyros kaki) and tomato(Solanum lycopersicum) was difficult due to dense color
of extracts which prevent the accurate measurement of absorbance change at 475nm.

24-Hexylresorcinol and cinnamic acid were used as standard materials with ability to inhibit tyrosinase activity in reverse

micelles composed of isooctane/AOT/phosphate buffer™®.
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Table 2. Effect of lipophilic extract obtained from some medicinal plants and herbs to inhibit tyrosinase activity in reverse

micelles
Scientific name” Korean English Extraction Inhibition
name name yield(%) effect(%)
Cinnamomum cassia PRESL A 5 Cinnamomi Ramulus 1.74 84
Crataegus pinnatifida AbALz} Crataegi Fructus 0.62 76
Biota orientalis 2y Ramulus Biotae Folium 330 73
Prunus mume A Mume Fructus 9.33 7
Eucommia ulmoides = Eucommiae Cortex 2.36 64
Ganoderma lucidum KARST. o =) Ganoderma 091 57
Dioscorea japonica THUNB. AbeF Dioscoreae Rhizoma 0.67 51
Atractylodes japonica AbE Atractylodis Rhizoma 442 44
Polygala tenuifolia WILLD. A= Polygalae Fructus 6.88 44
Cassia tora L. A 2} Cassiae Semen 2.64 44
Commelina communis el Commelinae Herba 1.16 43
Schizandra chinensis L.a) =} Schizandrae Fructus 12.01 42
Pueraria thunbergiana = Puerariae Radix 0.39 39
Rubus coreanus MIQ. B2z Rubi Fructus 275 35
Cuscuta japonica EAA Cuscutae Semen 2.05 28
Ligusticum officinale AT Ligustici Rhizoma 2.64 28
Amomum xanthioides. Akl Amomi xanthioidis Fructus 1.03 28
Cynanchum wilfordii e Cynanchi Wilfordii Radix 0.89 28
Cnidium monnieri APAE Chnidii Fructus 2.80 24
Acorus graminens SOLAND. R Acori graminei Rhizoma 1.77 23
Morus alba A ) Mori daricis Cortex 2.24 19
Saururus chinensis Al = Saururi herba seu Rhizoma 1.78 18
Glycyrrhiza uralensis Az Glycyrrhizae Radix(Licorice) 1.59 18
Acanthopanax sessiliflorum 2719 Acanthopanacis Cortex 1.57 18
Rosemarinus officinalis 2 Zn}g]  Rosemary 6.87 96
Coriandrum sativum g Coriandri Herba 9.83 84
Mentha arvensis L. var. LI Menthae Herba 2.78 64
piperascens MALINV.,
Eugenia caryophyllate THUNB. A Flos caryophylli(Clove) 12.48 63

ULaurel(Cinnamomum camphora) and sage(Salvia officinalis) showed negative value in inhibition effect(%).
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