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Fermentation of Tyrosinase Inhibitor in Mushroom Media. Sung-Won Jung, Dae-Seok Han*, Seok-Joong
Kim and Moon-Jin Chun'. Korea Food Research Institute, Baekhyun, Bundang Seongnam, Kyunggi 463-420,
Korea, 'Departrment of Agricultural Chemistry, Korea University, Anam. Sungbuk, Seoul 136-701, Korea — Tyro-
sinase is an enzyme which catalyzes an enzymatic browning of some foods and # vive synthesis of melanin.
In order to produce natural and edible inhibitor of the enzyme which is expected to have whitening effect
on melanogenesis, a microorganism was selected from fermented foods. It was named as NU-7, and cultured
in mushroom (Lentinus edodes, Shiitake) media. Optimal media to produce tyrosinase inhibitor was formulated
by varing nitrogen or carbon content. If glucose content was in a range of 3~20% and ammonium sulfate
was in a range of 0~0.25%, production of inhibitor was independent of cell mass. Addition of ammonium
sulfate as a nitrogen source had little effect on inhibitor production. Production of inhibitor (Y) was proportiona-
lly related to shiitake content (X) with a regression equation of Y= —0.96X*+ 13.07X+ 1443 (R=10.96). These
results indicate that shiitake and glucose are necessary for the production of tyrosinase inhibitor. In the
analysis of mycotoxin in culture broth, aflatoxin was not detected, suggesting that it would be probably edible.
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Table §. Composition of culture medium to select microor-
ganism which produces tyrosinase inhibitor

Ingredients Content
Piarﬂ(l; 0.3 34
I(glil}(li 0.1 £
KCl 005 g
FeSO,-7H,0 0.001 g
Mg50, - TH,0* 005 g
Glucose™ 10 g
Homogenized mushroom®* 5¢g
Distilled Water 100 m/

*Autoclaved separately

Table 2. Tyrosinase inhibitory effect of fermented medium
by each selected fungal strains after 7 days of cultivation

Inhibitory
Strain Strain Source effect
(%)
Asp;;gglmg Oggmg Rice koji 69
Aspergiilus oryzae : .

KFRI 00888 Rice koj :
NU-7 Nurug N
NU-9 Nurug 86

DOEN-1 Doenjang 84
ME-2 Meju 82
NU-6 Nurug 70
ME-4 Meju 35
ME-3 Meju 33
ME-1 Meju 27

*Diluted culture broth (10 °) were used to analyze inhibi-
tory effect.
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Fig. 1. Effect of glucose content on the production of tyrosi-

nase inhibitor by Aspergillus sp. NU-7 in 5% shiitake media.
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Fig. 2. Effect of glucose content on the production of tyrosi-
nase inhibitor and dry cell weight after 10 days’ cultivation
of Aspergillus sp. NU-7 in 5% shiitake media.
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Fig. 3. Effect of ammonium sulfate content on the produc-
tion of tyrosinase inhibitor by Aspergillus sp. NU-7 in 5%
shiitake media.
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Fig. 4. Effect of ammonium sulfate content on the produc-
tion of tyrosinase inhibitor and dry cell weight after 10 days’
cultivation of Aspergillus sp. NU-7 in 5% shiitake media.
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Fig. 5. Effect of mushroom content on the production of
tyrosinase inhibitor by Aspergillus sp. NU-7.
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Fig. 6. Effect of mushroom content on the production of
tyrosinase inhibitor and dry cell weight after 10 days’ culti-

vation of Aspergillus sp. NU-7,

[1; Inhibitory effect, —; Regression with inhibitory effect,
%: Dry cell weight, ---; Regression with dry cell weight
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Fig. 7. Inhibitory effect of culture broth according to dry
cell weight of mycellium after 10 days’ cultivation of Asper-
gillus sp. NU-7,
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Fig. 8. Time-related changes in the production of tyrosinase
inhibitor during 10 days’ cultivation of Aspergillus sp. NU-
7 in various culture media.
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Ftg. 9. Comparison shiitake media with Czapek media on
the production of tyrosinase inhibitor during 10 days’ culti-
vation of Aspergillus sp. NU-7.
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Fig. 10. Thin-layer chromatogram of culture broth and stan-
dard aflatoxin mix.

Solvent system; chloroform:acetone (9:1, v/v)
Abbreviation: A, aflatoxin mix 20 ppm; B, aflatoxin mix
20 ppm; C, aflatoxin mix 35 ppm; D, aflatoxin mix 50 ppm;
E, F, culture broth
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