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Abstract

In order to screen natural inhibitor of tyrosinase which catalyzes an enzymatic browning of some
foods and in vivo synthesis of melanin, inhibitory effect of 129 edible plants and 15 chemical compounds
on the in vitro melanin synthesis by mushroom tyrosinase was analyzed. Among leafy vegetables
tested, radish bud, red chicory, Shepherd’'s purse and small green onion were found to have more
than 50% tyrosinase inhibition effect in the descending order. Chinese radish and garlic in root vegeta-
bles, and nameko, shiitake and oyster mushroom in mushrooms, and teas showed also more than
50% inhibition effect. Among fruit vegetables tested, red pepper, Chinese quince and avocado were
found to have more than 50% tyrosinase inhibition effect, while fruits generally showed low inhibitory
effect. Medicinal plants which inhibit tyrosinase more than 50% were mume fructus>cinamomi ramn-
lus>rubi fructus>mori cortex>biotae orientalis folium>puerariae radix, and herbs with more than
50% inhibitory effect were allspice>clove>mustard. In some chemical compounds tested, 4-hexylresor-
cinol, L-cysteine, glutathione, sodium bisulfite and kojic acid showed powerful inhibition effect on

mushroom tyrosinase.
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Mushroom tyrosinase(EC 1.14.18.1; 4,400 units/mg
solid) ¥ L-3,4-dihydroxyphenylalanine(L-DOPA), 4-he-
xylresorcinol, L-cysteine, glutathione, sodium bisulfite,
kojic acid, benzoic acid 52| Al2ke Sigmarl HEFE
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Table 1. Inhibition effect of leafy vegetables on the in vitro melanin synthesis by tyrosinase

Scientific name Korean name

English name Inhibition effect (%)

Raphanus sativus T
Cichorium intybus A=A e
Capsella brusa-pastoris ol
Alltum fistulosum ey
Brassica oleracea var. italica HEE
Brassica oleracea var. botrylis ER
Petroselinum sativum 2]
Chrysanthemum corocnarium %7t
Spinacia oleracea Alg=]
Lactuca sativa e
Raphanus sativus +
Allium_ fistulosum o s}
Perilla frutescens A
Beta vulgaris var. cicla =
Malva verticillate o}-&-
Brassica campestris ulj 3
Allium tuberosum 53
Medicago sativa g
Aptum graveolens Ale]
Alaria elate FET
Lactuca sativa FAk=]
Brassica campestris H7AA
Allium monanthum e
Oenanthe javanica "l
Brassica olercea capitata oFull 3=
Glycine max TYE
Brassica olevacea var. acephala A
Aster scaber AvE
Roripa nasturtium ERES

Radish bud 96
Red chicory 65
Shepherd’s purse 59
Small green onion 51
Broccoli 49
Cauliflower 49
Parsley 47
Crown daisy 46
Spinach 44
Oriental lettuce 42
Young radish 40
Large green onion 37
Perilla leaf 35
Chard 32
Mallow 31
Chinese cabbage 31
Leek 30
Alfalfa 28
Celery 28
Aralia bud 25
Western lettuce 20

17
Wild garlic 17
Dropwort 14
Cabbage 12
Soybean sprout 9
Kale 6

5
Watercress 4

The following plants showed negative value in the order of fern brake(Pleridium qquiliym)<stalk of sweet potato{Ipomoea
batatas)<chicory(Cichorium intybus)<Sedum sarmentosum<royal fern(Osmunda Japonica).
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Table 2. Inhibition effect of root vegetables, mushrooms, and teas on the in vitro melanin synthesis by tyrosi-

nase

Scientific name Korean name

Raphanus sativu 7

=
Allium sativum =
Allium cepa F}

Beta vulgaris HE
Nelumbo nucifera A
Zingiber officinate A7
Raphanus sativus #Hi 4
Flamm velutipes HYolujAl
Lentinus edodes EaA
Pleurotus ostreatus el Al
Auricularia polytricha Foly A
Camellia sinensis =3}
Camellia sinensis X

English name Inhibition effect (%)

Chinese radish 100

Garlic 59
Onion 30
Red beet 24
Lotus 17
Ginger 14
Radish 6
Nameko 83
Shiitake 68
Oyster mushroom 61
Black mushroom 9
Green tea 89
Black tea 80

The following plants showed negative value in the order of carrot(Daucus carota)<yam (Dioscorea batatas)< potato(Sola-
num tuberosum)<burdock(Arctium lappa)<sowthistle (Lxeris dentata)<sweet potato(Ipomoea batatas)<broad bellflower

(Platycodon grandiflorum)<wild plant(Codonopsis lanceolata).

Table 3. Inhibition effect of fruit vegetables and fruits on the in vitro melanin synthesis by tyrosinase

Scientific name Korean name

Capsicum annum Eax
Chaenomeles sinensis 23
Persea americana olys%
Capsicum annum var. )
Fragaria spp. =7
Cucumis melo HAzagE
Cucurbita maxima cerasiforme s x] u}
Citrus junos Rz
Prunus mume v A
Ficus carica 33
Citrus limon &
Fortunella japonica =7
Actinidia chinensis 714

English name Inhibition effect (%)

Red pepper 100
Chinese quince 66
Avocado 50
Green pimento 35
Strawberry 10
Muskmelon 7
Pumpkin 6
Citron 38
Plum 20
Fig 12
Lemon 29
Kumquat 16
Kiwi 0.7

The following plants showed negative value in the order of watermelon(Citrullus vulgans)<cucumber(Cucumis sativus)
<pumpkin, overgrown(Cucurbita maxima)<oriental melon (Cucumis melo)<green red pepper(Capsicum longum)<tomato
(Salanum lycopersicum)<eggplant(Solanum melongena)<cherry tomato(Lycopersicon esculentum cerasiforme) in fruit vegeta-
bles, and persimmon(Diospyros kaki)<orange(Citrus aurantium)<pear(Pyrus spp.)<grape(Vitis vinifera)<banana(Musa sa-
pientum)<citron(Citrus junos)<pineapple (Ananas comosus)<appleMalus pumila) in fruits.
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Table 4. Inhibition effect of medicinal plants and herbs on the in vitro melanin synthesis by tyrosinase

Scientific name

Korean name

English name

Inhibition effect (%)

Prunus mume 21 (54
Cinnamomum cassia Al (D)
Rubus coreanus BEAHRET)
Morus alba Al REA)
Biota orientalis Zull S(AEED)
Pueraria thunbergiana 2B
Paceonia ceae 2heH(Z588)
Crataegus pinnatifida ARALAH(LIZEE )
Angelica gigas FACES)
Cuscuta japonica EARHEHT)
Rehmannia glutinosa 5 A| IR
Atractylodes japonica 201
Acanthopanax sessiliflorum 2.7 (FHIRED)
Mentha arvensis var. piperascens uhS(HTT)
Glycyrrhiza uralensis FH2(HE)
Schizandra chinensis S AHEBRTF)
Polygala tenuifolia AFAGEER)
Eucommia ulmoides (k)
Dioscorea batatas AL
Alisma plantago var. parviflorum o AHER)
Acorus gramineus AR E(HEHH)
Bupleurum falcatum A Z(5H)
Poria cocos 23 (KD)
Pimenta officinalis et L Fay
Eugenia caryophyliate thunb. g}

Brassica juncea A}
Rosmarinus officinalis 2 2ty
Origanum vulgare 247k
Glycyrrhiza uralensis =S

Thymus vuigaris 1281

Myristica fragrans 5T

Mume Fructus 81
Cinnamomi Ramulus 81
Rubi Fructus 63
Mori Cortex 63
Biotae orientalis Folium 63
Puerariae Radix 59
Peony Root 44
Crataegii Fructus 43
Angelicae gigantis Radix 39
Cuscutae Semen 37
Rehmanniae Radix Preparat 29
Atractylodis Rhizoma 24
Acanthopanacia Cortex 22
Menthae Herba 22
Glycyrrhizae Radix 21
Schizandrae Fructus 21
Polygalae Fructus 18
Eucommiae Cortex 17
Dioscoreae Rhizoma 11
Alismatis Rhizoma 5
Acori graminei Rhizoma 5
Bupleuri Radix 4
Poria 04
Allspice 86
Clove 83
Mustard 62
Rosemary 20
Oregano 17
Licorice 13
Thyme 13
Nutmeg 3

The following plants showed negative value in the order of cnidii rhizoma(Cnidium officinale)<polygoni multiflori radix
(Polygonum multiflorum)<amomi fructus(Amomum villosum)<saururi herba seu rhizoma(Saururus chinensis)<coisis se-
men{Coix lachryma-jobi var.)<ganoderma(Ganoderma lucidum)<cnidii fructus(Cnidium monnier)<cassiae semen(Cassia
tora) in medicinal plants, and Eucalyptus<coriander(Coriandrum sativum)<turmeric (Curcuma domestica valet)<marjoram

(Origanum majorana)<sage(Salvia officinalis) in herbs.
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Table 5. Inhibition effect of some chemical compounds
on the in vitro melanin synthesis by tyrosinase

Inhibition

Chemical compounds Concentration

(mM) effect (%)
4-Hexylresorcinol 1.0x10°* 97
L-Cysteine 1.0X10 4 79
Glutathione(reduced) 1.0X10°4 44
Sodium bisulfite 1.0X107° 98
Kojic acid 1.0X10"* 95
Benzoic acid 1.0x10 * 47
Sorbic acid 1.0x10 * 43
Potassium ferricyanide 1.0x107° 36
2-Thiobarbituric acid 1.0x10 * 28
Citric acid 1.0x10 * 23
Thymol 1.0X10 * 19
Borax 1.0x10 * 9
Cacodylic acid 1.0x10°* 6
L-(-)-Malic acid 1.0x10* 6
a-Keto-y-methiolbutyric acid  1.0X 103 3
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