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The melanin synthesis inhibitor has been interested as tafaple 1 Inhibitory effects on mushroom tyrosinase and melanin
get molecular of natural product chemistry because theYormation ofStreptomyces bikiniensis

related with a localized hyper-pigmentation in humans such
as lentigo, nevus, ephelis, post-inflammatary state and mela- Compound
noma of pregnancy? In the course of our investigation for

S. bikiniensis Mushroom Tyrosinase

Inhobition zone (mnd) ICso(pg/mL)

melanogenesis inhibitor from herbal medicine, flavanone 1 18 4.6
derivatives {, 2) from the roots oSophora flavescensere 2 17 9.0
found to show significant inhibitory activity agair&trepto- Kojic acid -° 14
myces bikiniensiand on mushroom tyrosinag&ophora fla- 4-hydroxyanisol - 15
vescens(Leguminosae) is Chinese medicinal herb whose  Arbutin - 15

leaves and roots have been applied in folk medicine as anticompound 3Qug/paper disc’not determined.
pyretic, analgesic, anthelmintic, and a stomachic. Although
the chemical constituents and their biological activity of thistogether, compountl {[ a]p*= +9.2 (c 0.16, MeOH)} is in
plant have been reported w&llthere are no paper related agreement with kurarinorfewhile compound? {[ a]p® =
with inhibitory activity of melanogenesis. In present study,-59.8 (c 0.82, MeOH)} is in agreement with kushend! F.
we wish to report the isolation and identification of fla- A higher inhibition of the melanine production &
vanone derivativesl( 2) from this species and their inhibi- bikiniensisin the compoundsl( 2) was evaluated than
tory activity of melanogenesis. Melanin synthesis inhibitoryknown melanogenesis inhibitors by the presence of clear
activity was determined by the paper-disc diffusion methodzone in 3Qug/disk (Table 1). We also examined the inhibitor
using to inhibition of melanin production 8. bikiniensis effect of mushroom tyrosinase activity using L-tyrosine as
and mushroom tyrosina&é. substrate. The compourdinhibited mushroom tyrosinase
In two compounds]( 2), an absorption maximuea 290  strongly with 1Go value of 4.6ug/mL in comparison with
nm in ultraviolet absorption spectra and strong bonds akojic acid which is one of powerful depigmenting agents
1625 cm in the infrared absorption spectra revealed the(Table 1). On the basis of the kinetic data, compdunas
presence of conjugated carbonyl group. From the analysis efoncompetitive inhibitor (K= 1.2x 10° M, Km = 2x 1073
the COSY spectra of both compounds3), both of them M) on mushroom tyrosinase with L-tyrosine (Figure 2). The
have lavandulyl (5-methyl-2-isopropenyl-hex-4-enyl) sidetarget compoundd(2) was shown no antimicrobial activity
chain. HMQC spectra and DEPT experiments of both comat 5 mg/mL concentration againSalmonella typhinarin
pounds {, 2) show that they have flavanone skeleton having(ATCC 14038) Bacillus cereugATCC 27348),Pseudomo-
two substituents. Putting these various spectroscopic dateas aeruginosgATCC 33844) andtaphylococcus epider-
midis (ATCC 12228) in paper disc agar diffusion method.
The both compoundd,(2) inhibited the melanine produc-

| HO\©/OH tion of Streptomyces bikinienssrongly in comparison with
HO O known melanogenesis inhibitors. The kurarinohpe eixhi-
HO OH bited significant inhibitory activity with 16 value of 4.6ug/
HO o \©/ OH O ml on mushroom tyrosinase.
1 Y , Experimental Section
OMeO
Figure 1. Chemical structures dfand2. Mushroom tyrosinase (EC 1.14.18.1) and L-tyrosine were

purchased from Sigma Chemical Co. Specific rotation val-
TCorresponding Author. Tel: +82-55-751-5472; Fax: +82-55-ues were measured on JASCO DIP-370 polarimeter. Proton
757-0178; e-mail: khpark@gshp.gsnu.ac.kr and carbon NMR spectra were measured down field relative
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500 2.61 (2H, m), 2.67 (1H, dd,= 3.5, 17.1 Hz), 2.85 (1H, dd,
Km =2 x 10° M =13.5, 16.5 Hz), 3.80 (3H, s), 4.51 (1H, m), 4.57 (1H, m),
T 400 4.95 (1H, m), 5.53 (1H, m), 6.09 (1H, s), 6.33 (1H, dd,
£ 2.5, 4.1 Hz), 6.34 (1H, d| = 2.5 Hz), 7.30 (1H, d] = 2.5
E Hz); ®C-NMR (CDs;0D, 125 MHz)517.8, 19.2, 25.9, 28.2,
g 300 32.3,45.5,48.2,55.9, 75.4, 93.5, 103.3, 105.5, 107.6, 109.6,
g 111.2,118.5, 124.8, 128.4, 131.9, 149.7, 156.5, 159.4, 161.9,
o 200 164.8, 165.4, 193.8.
= Kushnol F (2)[a]p*°=-59.8 (c 0.82, MeOH); EIMS (70
100 eV) miz 424 (12), 406 (9), 301 (79), 283 (100), 153 (65),
109 (42); UV (MeOH)Amax 292 nm; IR (KBr)Vmax 3400,
é ; 2900, 1625, and 1520 ¢cin*H-NMR (500 MHz, CQOD) &

1.56 (3H, s), 1.63 (3H, s), 1.69 (3H, s), 2.07 (2H, m), 2.54
-1 0 T rosine1mM] 2 (1H, m), 2.59 (2H, m), 2.71 (1H, ddi= 2.8, 17.1 Hz,), 3.05

) ) Y ’ ) ] (1H, dd,J = 13.0, 17.2 Hz,), 4.53 (1H, m), 4.59 (1H, m),
Figure 2. Lineweaver-Burk plots showing the reciprocal of the 5.04 (1H, m), 5.58 (1H, dd,= 2.8, 13.1 Hz), 5.94 (1H, s)

velocity (1/V) of the mushroom tyrosinase reactiva the _ v
reciprocal of the substrate concentration (1/S) with L-tyrosine a56'32 (1H, s), 6.34 (1H, d, = 2.4 Hz), 7.23 (1H, d = 8.1

the substrate. This result shows the rate of the tyrosinase reaction hz).- C-NMR (CD;OD, 125 MHz)518.3, 19.4, 26.3, 28.1,
the presence of inhibitor kurarinonm(, 0.05 mM; @ , 0.01 mM)  32.9, 43.7, 48.4, 76.3, 95.8, 103.5, 103.9, 108.2, 109.5,

and in absence of inhibitor« ). 111.7, 118.5, 125.3, 129.3, 132.3, 150.1, 157.2, 160.1, 163.5,
166.8, 166.9, 198.9.
to tetramethyl silane in GIOD, 'H-NMR, *C-NMR, DEPT, Determination of Inhibition of Melanin Production of

HMQC and COSY experiments were conducted on a Bruke$. bikiniensis A preserved culture db. bikiniensisNRRL

AM-500 (500 MHz) spectrometer. Optical density was deterB-1049 was inoculated a Papavizas' VDYA agar slant. After

mined by the Dynatech MR-700 96-well microtiter plate incubation at 28 °C for 2 weeks, the spore mass formed on

reader. the aerial mycelium was scraped with an inoculating loop.
Isolation. The sample ofSophora flavescenwas col-  The spore suspension 8f bikiniensisvas inoculated a agar

lected in Hamyang (Korea) and identified by Prof. Myon Gimedium ISP No.7. After drying of the agar surface, a paper

Chung. A voucher specimen of this raw material has beedisc (8 mm) soaked with sample solution was placed on the

deposited at Herbarium of Gyeongsang National Universityagar plate. The plate was incubated at 28 °C for 48 hours; the

(GNUC). The roots (2 kg) @. flavescenaere chopped and resulting zone of inhibition of melanin formation was mea-

repeatedly extracted with MeOH % L) at room tempera- sured from the reverse side of the plate.

ture. The extracts were combined and their solvent removed Inhibition of Tyrosinase. To a 96-well microplate was

under reduced pressure to gain thickish mass (42 g). It wasdded 0.1 M phosphate buffer (pH 6.5) 1&0and 1.5 mM

partitioned between water and ethylacetate (200 mL : 60@Q-tyrosine solution 25uL, and then 7uL of 2100 unit/mL

mL) and inhibitory activity of mushroom tyrosinase was mushroom tyrosinase (Sigma, 0.05 mM phosphate buffer,

found to accumulate in ethylacetate phase. The organic lay@H 6.5). After incubation at 30 °C for 10 min, the amount of

was washed with brine, dried over anhydrousS@, and  dopa produced in the reaction mixture was determined as the

then concentrated to gain a brown residue (17 g). The browoptical density at 490 nm. The inhibitory activity of the sam-

residue (17 g) was chromatographed over silica gel GC (5 ple was expressed as the concentration which inhibits 50%

50 cm, 230-400 mesh, 500 g) eluting with chloroform (2 L), of the enzyme activity (1§5). Michaelis constant (Km) and

then gradient CHGIMeOH [100: 1 (500 mL), 30:1 (900 maximal velocity (\hay Of the tyrosinase was determined by

mL)]. The fraction (900 mL) of CHGIMeOH (30:1) was Lineweaver Burk’s plot using various concentration of L-

concentrated to gain a light yellow residue (2.7 g), whichtyrosine.

was chromatographed over silica gel CC 38 cm, 230- Acknowledgment This work was supported by a grant
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