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Inhibitory Effect of the Extracts of 7richloma matsutake Mycelia on
Tyrosinase Activity
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In this study, the opitimum conditions for mycelium culture of the mushroom Tricholoma matsutake and the inhibitory effect of
the mycelium extracts no tyrosinase activity have been examined. When the extracts of the Tricholoma matsutake mycelia
were tested for inhibitory activity on tyrosinase, it was found that the components extracted with ethyl acetate and water
showed the highest inhibitory activity. The effect of antioxidants on the growth of mycelium and tyrosinase-inhibiting activity
was also investigated. The results showed that tocopheral inhibited the growth in a concentration-dependent manner. In terms
of tyrosinase-inhibiting activity, however, tocopherol was found to enhance the inhibitory activity.
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Tricholoma matsutake FX T3¢ KFRI4329}F &:2)akojA ¢
Q3 T matsutaked] AN ZHE gt FAR] YxT, WxT,
NK;TE Z7o2 ate FERE w3 wix|oA wjdste] AL
31Tt T masutake?] AMAAZHE 75 E2l= PDA(potato
dextrose aganHiR|ofl ARAAe] 2 of FES Fe) 25T I
Hg7loA 792 FA F oujAE o] U FARE FYH
g &A Besignt ¢F 2EL A= PDANXE AHE
9 gL 4 vl HHET EAAIMMAA A E
olgslgor 1 %AL L3 Ptk 15% starch, 0.5%
glucose, 0.3% yeast extract, 0.1% peptone, 0.1% KH,PO4, 0.05%
MgSO,, pH 5.5.

FE-SEM(Field Emission Scanning Electron Microscope)
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filter paper No. 3)&}e] FARA 9} wjgAL Bk dAF
Ae 24CAA 25 AR FES AAS T S5+ &
e g2 gvz 39 &394 45 FE2 A
10go) 574 150mE H7F3 §F 100ColA SAIE S &
239tk dES F&& FAMA 10go] 95% ethanolS A7}
st} 80T A 5A1 Bt F&EQArh 4 FE2EL o8
% g0 3o AT

& g %HE ¥ &
Fo) o]&3AL AL FZES #AY F=5(Rotavapor 115
Ex, Brinkman)ls] &g FEANZ F FTHFE ),
150m 2§39 g0 FUoh 74z

FEEF wjgd 50
neell 29 Hexaned 715l SujEEL 3lm Golgls 4

T gA =L AU e oz chloroformd F7}EtA]

chloroform  £8& Atk Wolgle 84 3o F3o
ethyl acetate® H7}3}od ethyl acetate E-S AUk 2449
£ 237 G 84 F& AL 52 F HAFHIA S
mo] HEE ZF4LE =d tyrosinase BA A ARE A}
L3} HFig. 1).

Tyrosinase Aj{afj&ts =A

Tyrosinase 849] A= Jung &9 WHE HIFsto] AHE
34tH6). SmM L-DOPA £9(07 mf) 2 A8 £4(0.2ml)2
E3tollol] HANR0.1 mi, 20 units/ml)S H7}sled 26TAlA 1

Water—soluble : D.W., 100C for 5h
Ethanolic : 95% EtOH, 80°C for 5h

Whatman filter paper NO.3

Ethanolic : Eyela N-N evaporator

Dissolving ex. Total volume : 150ml
in D.W.
|
= | Sol. : Hexane = 1:1 ]
exane -
fration WLI L
WL-1 : CHCl, = 1:1 |
CHCl,4 WL-2
fratnon T
| WL-2 : EtOAc = 1:1
EtOAC WL-3
fration

Figure 1. Procedure for extraction and fractionation of mycelium, T. matsutake.
(WL-1; 1st water layer extract, WL-2; 2nd water layer extract, WL-3; 3rd water layer extract, EtOAc; Ethyl acetate)
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Bz ukeA)A 475mmoll A &35 (U-3400  spectrophotometer,
HITACHNE ZA43 & v Ao 93] tyrosinase &4 24
£& &gt 7k vks-2 33 o] ATk

Inhibition of tyrosinase activity (%) = [1-(S-B)/C] x100

S: Ead 2 AFEN Hrt A FAE WSk

B : &4 thAl 0.1M sodium phosphate buffer (pH 6.0)
H7b A9 FAE sk

C : AlE£9% th4l 0.IM sodium phosphate buffer (pH 6.0)
W7k A9l FRE s

SHMSIH A e

Ascorbic acid (0.005-0.1 mM), glutathione (GSH, 1-50 uM),
tocopherol(0.5-10 mMYE Atk A Briste HdelolA 4
Z2 W% T HFAE H tyrosinase A A S-S AT

-
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L 1748 FAFFE &3l o]Foirh
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zo =wzin Wz &£o82 HAFEsle] Aek KFRI4329 29
ou, 71ed REL fiEfold e Felol FFo] wiA
92 ek Aol /R YT NK;Te| 79 KFRI4329} H|S:
& 48 FAE Agke Aol BFHAKFg. 2). HA
R A= KFRI432, YxT, WxT, NKiT 25 gy =2
£ Fy g FAVF Ao A% &5 1 29 ] glojA
zpoldo] UATHFig. 3). 4537+ PDA(potato dextrose agar)Hl
oA w3 FF WHEE FE-SEMOE #Hgsji 2
7} KFRI4329] 7% FAPE 443 w¥goz e, €9
523 A7z FUIATL HAAR et 7IEe dF
Aol XS BHATHI0). Ty YxT, WxT, NK;T¢ 7
o 9§ ko] old IEXY A glon TR
HojxEe 52 47} dAS 0] KFRM329R= tha Apo]d&
VERNQITHFig. 4). 8 FAe] AAEEME dH 8] 2ol
7b Ueh) 4337 wjgst gAbAle AF ol KFRA2E
0.025g0.82 A7) - Ax3 whd, YxT, WxT, NK;T&
Z+z}b 0.382, 0.374, 0.361g©. 2 154) Az £& AHALELE
B SUHFig. 5). £38] KFRI432¢] wjfAo e Foldko] Ue
o gk YxT, WxT, NK;T9] A% $o| e & 753
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U 7)) o] BEAM 2 A Sl AHEA A &
3 wA) ol 22 Fu= Advhs #E7F 9lo] YxT,
WxT, NK;T7} 283 goli ofdAgtx Fo] o ¥4
FEsia Qe AT TY 7HsAol e Frkil, 12). 9
o #ALY TAAFL AA 53 Fof Ut

Figure 2. Mycelia of from T. matsutake on PDA (potato dextrose agar)
medium(A : KFRI432, B : YxT, C : WxT, D : NKsT).

Figure 3. Mycelia of T. matsutake on TMM liquid medium for 2
weeks(A © KFRI432, B @ YxT, C : WxT, D : NK;T).
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Figure 4. Photograph of Pine mushroom(7. matsutdke) mycelia by
FE-SEM(x1000)(A : KFRI432, B : NKsT, C : YxT, D : WxT).
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Table 1. Inhibition of tyrosinase activity by crude extracts and solvent fractions from mycelia of Tricholoma matsutake and mycelium isolated from T.

matsutake
Inhibition of tyrosinase activity (%)
. Extraction -
Material . Extract Fraction
with
Crude Hexane CHCL" EtOAch WL 2
extracellular
fluid 134.26+14.28 -34.98+3.77 37.6743.65 147.47+1.02 25.53+2.36
ut
KFRI432
D.W. -23.5242.80 25.28+1.40 52.35+3.27 114.5746.05 55.85+5.47
EtOHD -5.16+1.40 -16.60+0.47 -25.60+3.00 48.6817.66 59.25+2.80
extracellular
. 66.0413.93 -15.39+4.40 81.1142.54 59.4945.47 48.80+7.57
fluid
YxT
D.W. 48.80+5.17 -22.1942.93 -36.82+2.81 77.74+3.26 64.19+3.30
EtOHV 66.11+2.80 -14.44+0.76 -26.51+3.00 89.46+3.27 102.55+1.86
extracellular
. 59.254+0.47 335 £1.17 -44.7340.93 73.9841.87 66.41+0.46
fluid
WxT
D.W. 18.86+3.67 -42.95+0.47 -4.2342.30 90.30+3.88 51.1545.40
EtOHV 40.15+3.74 -13.3841.40 -33.1843.27 65.57+1.47 89.13+1.87
extracellular
. -4.45+0.47 -35.9944.54 -31.50+3.27 40.24+2.33 86.98+3.28
fluid
NK,T
D.W. 21.97+0.93 -39.46+ 4.94 -20.4943.74 53.34+0.47 77.81%3.73
EtOHD 26.4442.33 -12.01+1.87 -36.97+2.34 41.64+3.07 85.81+1.87

1) CHCl; ; chloroform, EtOAc ; ethyl acetate, EtOH ; ethyl alcohol
2) WL ; the water layer extract after ethyl acetate fractionation

3, tyrosinase &4 A 2482 WPSHHTE Tyrosinase T4 o
A&2 Table 194 AAIG vle} o] 4712 FF E5F ethyl
acetate E8Z7 FZolA tyrosinase 4L AAshs Row
vehdth E3] KFRI4329) ethyl acetate E-3 23} YxT9 4=
oA AA|&o] 100%E Fol ol tyrosinase T4 oA #ut of
Ua} oln] 24159 melanin AA7AAE Sl Hog 28
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Figure 5. Influences of culture periods on mycelia of T marsutake
growth.

Z AL RS vlzdt A3 YxT, WxT, NK;TY
A 2% EQte] AZ o] 0457, 0.420, 0463g0.2 71 =
KRS

322 Btk a6 ws 4FAME 0383, 0.374, 0.361g
2 FolE°] YxT, WxT, NKsTS] HFAFHF 7171 259 &

o f

¢ & ATk wE FATFQA KFRI4329] H9-ole FA}
74]’; AAste Aoz yeltod 43 g & Aol
0.026g2 2 YxT9] 0.354ge] Hla] dx3] L& HAS BY
CHFig. 5). T3 vnd £& A4FE& B WxTE o|&3%
ethyl acetate £-3Z9} F718 tyrosinase &4 A vinAd=m
33 WY Al 9494%2 7 L dAEE HYoy 239
93.67% 9} & Ao|E HolA sttt wElA foliA HelF
YxT, WxT, NK;TE ook & o%oﬂh Azt 2 dm 9
AR 2 wAe) HA A% E 2T AR 4F
al= Aol gHolzln HuEd

Tyrosinaseol] 9J3) WAE 44 E AE2HHS-S 714
gt} melanin LS 3k 2E)A] FAF sk wlA]o &
Ak8}A) Q) ascorbic acid, glutathione(GSH), tocopherolS F& W
2 254t} Ascorbic acid #@] A] KFRI4326) A= 0.05mM
A FoliA FREFET 338 Aol dTsHom YxT,
WaT, NK;TolAMe BoE 3o)g Holx] UYrthFg 6).
Glutathione 2]2]9] 739 KFRI4329) A%} 50uM =] 2] o)A T
AR 238 o] AxsHS B, EUE Xo|E Hol
A F%kow, Tocopherol®] 73 the FAsA| AHz|to=
g AF =t ZoHALE Ao dAHe RE B &
UATHFig. 7, 8). ol& 7| wiF 28] A dgF] I
AAE AsiH FFo] FEve REFE 02 Fdis
HATK13, 14). #3AE 3] AP =&FHe qEAxy
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Table 2. Effects of antioxidants on inhibition of tyrosinase activity by ethyl acetate fractions from WxT

Antioxidants Inhibition of tyrosinase activity (%)
Ascorbic acid 0 0.005 0.01 0.05 0.1
(mM) 90.30+3.88 96.17+0.50 98.34+2.89 95.92£3.61 92.12+0.17
glutathione 0 1 5 10 50
(M) 90.30+3.88 93.63+0.62 94.34+0.16 93.9410.18 93.38+0.26
tocopherol 0 0.5 1 5 10
(mM) 90.30+3.88 98.95+0.13 99.19+0.29 100.15+0.22 100.00£0.28

WxT cultured in 50ml TMM liquid medium at 23T in dark condition. The data represent the mean +SE of triplicates measured after 3 weeks culture.

g Fgole AS i gAENA mdEEs 2eH
P25 HA Bom, AAHoz FEI FasiAst A
o AZHEok1s). 28y X84 HERIQ) Tocopherol 9]
237 cell F9lsh WA QPR B HHFoA
Faodl FFE Fo A4S AdABE e HAZh
BHA| S 2 2) g+ WxTS] ethyl acetate 228 Zol|A] tyrosinase
< 243 FH FAYTF vle] FistAl Az relA
BEF =2 tyrosinase &4 A-&-8 eldth 53] tocopherol
Aol ME &4 B0] dAEHA 9A HA=, 5, 10mM
HelelA 100%7} d 54 B4 gA8S HYTHTable 2).
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Figure 6. Effects of ascorbic acid on growth from mycelia of T.
matsutake and mycelium isolated from 7. matsutake growth.
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Figure 7. Effects of glutathione(GSH) on growth from mycelia of T
matsutake and mycelium isolated from T. matsutake growth.
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Figure 8. Effects of tocopherol on growth from mycelia of T. matsutake
and mycelium isolated from T. matsutake growth.
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