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An actinomycetes F-97 producing tyrosinase inhibitor was isolated from soil samples. Isolation and
purification of tyrosinase inhibitor produced by F-97 was performed as follows: IRC-120 (NH,*
type) column chromatography, silica gel column chromatography, C18 column chromatography
and Sephadex LH-20 column chromatography were used successively after the centrifuged super-
natant was adjusted to pH 4.0. To identify the purity of the inhibitor, octadecylsilyl(ODS) HPLC
was carried out with 5% methanol as a mobile phase. Finally, the purification yield of a tyrosinase
inhibitor was 5.24%. The inhibitor was very soluble in water, methanol and ethanol but insoluble
in acetone, butanol, ethylacetate and chloroform. The A, value of this inhibitor in water was 194
nm under UV light. The biochemical test of the inhibitor was positive in Molish, Benedict, conc.
H,SO,, and KMnQ, tests but negative in iodine, ninhydrin, Million, Sakaguchi, xanthoproteic and
Emerson tests. The tyrosinase inhibitor was stable against heat treatment of 100°C for 50 minutes
and pH 4~9. The ICs, value of this inhibitor was 19.2 ng/m/ for mushroom tyrosinase. In 1,000 pg/
m/ inhibitor concentration, inhibition zone was 27 mm for Streptomyces bikiniensis NRRL B-1049.
The inhibition of F-97 against mushroom tyrosinase was competitive with tyrosine.
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Culture broth (1,500 m/, pH 6.6)
{ Centrifuged (7,000 rpm) at 10°C for 15 min
Supernatant (pH 4.0 with 2 N HCI)
{
IRC-120 (NH,") column chromatography
Jeluted by 0~0.5 N NH,OH gradient
JpH 7.0 with 2 N NH,OH
Silica gel column chromatography
Jeluted by BuOH:MeOH: 1 N NH,OH
3=9:1:0.5(VVIV)
C18 column chromatography
Jeluted by 0~50% MeOH gradient
Sephadex LH-20 column chromatography
Jeluted by H,O

Pale-brown powder

Fig. 1. Purification procedure of a tyrosinase inhibitor from
Actinomycetes F-97.
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Fig. 2. The chromatogram on IRC 120 column chromatography of
a tyrosinase inhibitor.

————————————..,
100 L™
;{\ﬁ &
80 1 —&— Relative activity
ry —A—0D -2
= —_
S 60+ ) E
t)' a w
© =]
v o
= [m]
*‘E40— -IO
o »
o [
J LA
20 { M
d
L T e NN 5 o S e )

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Fraction number

Fig. 3. The chromatogram on silica gel column chromatography of
a tyrosinase inhibitor.
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Fig. 4. The chromatogram on C18 column chromatography of a

tyrosinase inhibitor.
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Fig. 5. The chromatogram on Sephadex LH-20 column
chromatography of a tyrosinase inhibitor.

Pick number  Time(min) Area Concentration
1 1.801 67081 46.64
2 231 76731 53.36
Total 143812 100

Fig. 6. The chromatogram on ODS HPLC of a tyrosinase inhibitor.
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Table 1. Summary of purification steps of tyrosinase inhibitor from culture broth

Step Weight (mg) Total units Specific units Yield (%)
Culture broth 1,500 m/ 94,500 1,000
RC-120 column chromatography 810 47,000 58.0 49.7
Silica gel column chromatography 140 22,000 157.1 232
C18 column chromatography 37 9,600 259.4 10.16
Sephadex LLH-20 column chromatography 10 4,950 495.0 5.24
5000
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Table 2. Melanin synthesis inhibition activity of some compounds
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3 4 5 6 7 8 9 00 1 12
Treated pH
reatedp S. bikiniensis NRRL B-1049 uShroom
Fig. 7. Effect of pH on the tyrosinase inhibitor stability. Compound Y
Concentration Inhibition zone 1C5
(ng/ml) (mm) (ng/miy*
1004 @ 4-hydroxyanisole 1000 40 15.0
N . Kojic acid 1000 0 15.0
904 e @ o e ~e Arbutin 1000 0 15.0
s F-97 1000 27 19.2
.? 804 *ICs, represent the concentration causing 50% inhibition of tyrosinase
B activity.
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Fig. 8. Effect of heat on the tyrosinase inhibitor stability.
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Fig. 10. Lineweaver-Burk plots for mushroom tyrosinase in the
presence and absence of an inhibitor.
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Al FFE Voot FLL K, #hol deEHe A A=
Uepdth ol o] 5] B3 isoflavonoid A€ EdI=
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27 mmo|rk. 2|3 B AsA|e] Aal] P BAA AR
SRI=| AT

Key words: Actinomycetes, inhibitor, melanin, tyrosinase

2
o

k!

1.Lee, H. J., Lee, M. K. and Park, 1. S. (2006) Characterzation
of mushroom tyrosinase inhibitor in sweet potato. J. Life Sci.
16, 396-399.

2.Jung, S. W,, Lee, N. K., Kim, S. J. and Han, D. S. (1995)
Screening of tyrosinase inhibitor from plants. Korean J. Food
Sci. Tech. 27, 891-896.

3. Yoneta, A., Yamashita, T., Jin, H. Y., Kondo, S. and Jimbow,
K. (2004) Ectopic expression of tyrosinase increases melanin
synthesis and cell death following UVB irradiation in
fibroblasts from familial atypical multiple mole and melanoma
(FAMMM) patients. Melanoma Res. 14, 387-394.

4.Park, S. S, Ryy, Y. B, Lee, Y. H,, Cho, Y. U, Cho, S. J,,
Choi, Y. J., Park, K. H. and Gal, S. W. (2007) Inhibition of
melanin synthesis by mycelial culture broth of Paecilomyces
japonica in the Mulberry leaf extract. J. Life Sci. 17, 816-821.

5.Choi, S. Y., Kang, N. J. and Kim, H. C. (2006) Inhibitory
effects of root extracts on melanin biosynthesis in Rodgersia
podophylla A. Gray. Korean J. Medicinal Crop Sci. 14, 27-30.

6.Cho, Y. K., Shin, D. S., Paik, D. H., Yoon, D. Y. and Shin, D.
M. (2006) tyrosinase inhibitory effect of 3,4-dihydroxybenzaldehyde
isolated from Pinellia ternata. Kor. J. Herbology 21, 1-7.

7.Han, D. S., Jung, S. W,, Kim, S. J., Kim, S. H. and Ahn, B.
H. (1996) Effect of tyrosinase inhibitors on the melanogenesis.
Korean J. food Sci. Technol. 28, 1089-1094.

8.Kang, H. S., Kim, H. R., Byum, D. S., Park, H. J., Choi, J. S.
(2004) Romarinic acid as a tyrosinase inhibitors from Salvia
miltiorrhiza. Natural Product Sciences, 10, 80-84.

9.Lee, J. S., Kim, J. A., Cho, S. H., Son, A. R,, Jang, T. S., So,
M. S., Chung, S. R. and Lee, S. H. (2003) Tyrosinase
inhibitors isolated from the roots of Glycyrrhiza glabra. L. Kor.
J. Pharmacogn. 34, 33-39.

10. Kwak, J. H., Kim, Y. H., Chang, H. R., Park, C. W. and Han,
Y. H. (2004) Inhibitory effect of Gardenia fruit extracts on
tyrosinase activity and melanogenesis. Korean J. Biotechnol.
Bioeng. 19, 437-440.

11. Kwak, J. H., Seo, U. K. and Han, Y. H. (2001) Inhibitory effect
of Mugwort extracts on tyrosinase activity. Korean J.
Biotechnol. Bioeng. 16, 220-223.

12. Sung, K. C. and Kim. K. J. (2005) tyrosinase activated
inhibition effect & analysis of Pine-Needles extract. J. Kor: Oil.
Chem. Soc. 22, 71-76.

13. Yang, M. J., Lim, J. S., Ahn, H. S., Kim, M. A. and Ahn, R.
M. (1999) Inhibitory effect of Chestnut Bark extracts on
tyrosinase activity and melanin biosynthesis. Kor. J. Env.
Health Soc. 25, 37-43.

14. Bang, B. H., Rhee, M. S., Kim, J. O and Yi, D. H. (2007)
Optimal Culture Conditions on the Tyrosinase Inhibitor
Production by Actinomycetes F-97. J. Life Sci. 17, 798-804.

15. Lee, C. H., Chung, M. C., Lee, H. J., Lee, K. H. and Kho, Y.
H. (1995) MR304-1, A melanin synthesis inhibitor produced by
Trichoderma harzianum. Kor. J. Appl. Microbiol. Biotechnol.
23, 641-646.



158 WS - ol - AL - oEd

16. Lee, C. H., Chung, M. C., Lee, H. J., Lee, K. H. and Kho, Y. inhibitor discovered by using the larval haemolymph of
H. (1993) Tyrosinase-inhibiting isoflvonoids produced by silkworm, Bombyx mori, J. antibiotics 49, 513-518.
Streptomyces sp. 20747. Kor. J. Appl. Microbiol. Biotechnol. 18. Lee, C. H., Koshino, H., Chang, M. C., Lee, H. J. and Koh, Y.
21, 139-143. H. (1995) MR304-1, A new melanin synthesis inhibitor

17. Takahashi, S. R., Hashimoto, K., Hamano, T., Suzuki, Y. and produced by Trichoderma harzianum. J. antibiotics 48, 1168-

Nakagawa, A. (1996) Melanoxazal, new melanin biosynthesis 1170.



