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Inhibition of Melanin Synthesis by Mycellal Culture Broth of Paecilonmyces japonica in the Mulberry
Leaf Extract Sang Sang Park, Young Bae Ryu Young Hoon Lee, Yong Un Cho, Soo Jeong Cho, Young
Ju Choi?, Ki Hoon Park' and Sang Wan Gal'. Department of Microbiological Engineering, JinJu National
University, JinJu 660-758, Department of Applied Life Science, Gyeongsang National University, Jinju 660-701,
Department of Food and Nutrition, %Silla University Busan 617-736, Korea. — This study was carried out
to investigate the whitening effect of mycelial culture broth of P. japonica in the mulberry leaf extract.
The culture broth inhibited melanin synthesis in vifro in the concentration dependent manner of 10
to 50%. The mulberry leaf extract itself has a cytotoxicity to the mouse melanoma cell, B16BL6 with
the value of ICs of 7% concentration. But the culture broth of P. japonica in the mulberry leaf extract
did not show any cytotoxicity up to 50%. Therefore, we concluded the mycelial culture broth of P.
japonica in the extract of mulberry leaf can be used as a whitening cosmetic resource.
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@2l (melanin)& AgA o] 9] EXte HEHY A
EnEA BAZ AL Ahe thid Aot 97 F9
oM dehd 4L At 2, vl 2d fHo] §7
o =ZHUL o Bz Aoy FEY 99, 74,
B, 1, £ 5ol #3dc depde] 7% vy A
A zAL As, AZ, FFLE T U HEFHE =
oFn, FZAT F5u e dehd e AR E 9
3 o} 7158 Poh £ FHFFEO|Y FHold EA3t
Beld e v g v WA A 4TE FP3H, 1L
sro} A3, 2}, gel 59 A & A 9@ 18
U At Z)oje} 2270 5 gyl A7le 4L3% 19
ol dehd Az o4 A 7]stH, deide &#
1 7]AZd ZA38l= melanocytestn BIe HAAE U
9| melanosomeol| A A§H4 ©ch Hepde Fd 44 A4
& opu|:Atel UFQ tyrosineo] Wehd A4 F AL ty-
rosinasedl] ¢]3] A3} o] DOPA (Dioxyphenylalanin), dop-
aquinonee] ¥ 11, o] 7] t}A] 5, 6-dihydroxy indole, indol
5, 6-quinone .2 A% AbztEo] AFHA FH- o3|
daid FAE st Ao ¥eix ATH818]

Be 2200 o d MRE FEULo] HRo} FEoR
HAste ston, AAHz UM AFRRF B4

g magAql Aulniyt okl atg-o] Holvtta 7154
o} 9lojA Bl el Bolg HAT JAte v 2Hd Ae

_.

r{r

*Corresponding author
Tel : +82-55-751-3393, Fax : +82-55-751-3399
E-mail : sangal@jinju.ackr

o msz
_EL

n & K L
_% o S
o, ol
o 2
J“«éhﬂ
ol ?i
L‘J_E‘—'

i}m

).,O
4O

2
@Y
j‘grlr*l
n}rzi‘&
O
E{%i‘ém{o
o 3o ¥
_Q‘::
i{giﬂ‘[}l
Flo_\ﬂ_o#lﬂ
M 2 30 3R &

¥
°
n=
-
N2~

%— 21%0] ?}11-5101 1 &3 kuwanong

VB" st Adso] EAHATH14,15). ©

Qi Aoy HgoZ BHeld Aol A4

]-—El% A& o} 1o i3t 7T YEHX
Aol B 8BS AAZ & 752 AA 3
[1,10,13]9} & nAEF[411,1217] T AFH

Aoln JFEAAZAY o] §o] #F AFE A

%—%‘—3}_’:‘_t F2 Aolgle TFY Fol A%

, 7139 FEE ol &t ALAAE B4
"3"5‘ T gFog, TF HASTE, ¢
£9) 349 49C L€ F7E $995. 2 A7
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dx foge 4AAUY #4944 7]4°§ A5
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melanoma cell)o]] A 2]gto g2 R B 24 9] SAHAA &3}
o} welhd A AA 7)FL Felste] wHu]l g 31
2 ZHEEANY 087t 4E ZAEA

M2 2w

3] A e AEedrEd o2
Hopmo w2 %%é}i(Paeczlomyces Japonica) %‘A}Zﬂe AL
g3tgon, Bole A ek ke A9 ool A A
23he op B S A3t A8tk Al EF< Bl6BLo
mouse melanoma cell (No. 80006)2 & A TF 3o
Ry Bgutol Agdglon], fEol A (Fetal Bovine
Serum, FBS)2 Gibco Al A&, #]%% A (Minimum
Essential Medium. MEM)& Sigma A}9] A& ARE-3}th

UV-Vis spectrophotometer Ultrospec 2000 (Pharmacia
Biotec, Swiss)& A3} 32, melanin A §H4] =42 ELISA
reader (Synergy™ HT. Bio-tek, USA)S A}£-5}¢] 490 nm
AN FREZ ZAHAT. 7l 84 53 4 244
AHEE Aok B kg AMS-StElTH

2o FES0| &0l DA YN M=

ol FEE 5Fstx TAA %S 981, potato
dextrose agar (PDA Difco, USA) Ao A 797 25C ol A
AA W Fd £E 5F32 FAAE ALY B F&
g AAAEY °F"§ AE s B 3 A F, O
Al %‘""—’F‘)ﬂ i] 24| 3} J(—’;.i 1(3-8-3626. Green power,
Korea) 2 %% Sth of #282 BFZH4s 11 (v/
V) 2 Ez}o},‘_, oF 05 cm 2719 FApAR 2R 2248 2%
A #rhste %82 AN A oldkg wAE Az
Ak 2 5 A wjokst 533 @A) 1/ 2 plateE 1L 9
AwjA ol FHF3he] 25C, 120 rpme] Z2A 02 15YU7F A
W stlch o] 48 H FEE FAA WgY L 35
3ol 13,000 rpmof 4] 1082t FAEE] 3 459E 02 pm
syringe filter (Sartorius, Germany)Z &3}3}le] 4T o
oty 2% 2434 AMS-st

HE B 2 43

B16BL6 mouse melanoma cell (No. 80006)& CO, A Eu}
¥71(37C, 5% COy)olA 10% fetal bovine serum (Gibco.
Cojol T MEM ujAE AL&-3tel wjopstanh. of7]o]
penicillin-streptomycin (Sigma Chemical Co., USA) 100
LU.-100 ng/ mlE H7}sk99 0.1, of 24A17F 57]2 MEM vj
g ZASAY. AE 8 9oJME trypsin-EDTA
(Gibco. Co.)& cello] #25f Q& disho] 5E3F A& &
trypsin-EDTAE 43 A A3}, MEM #A & ©]§3}o
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In vitro tyrosinase EAH|

WUREES o843 FFE: TAN wgd ty-
rosinase &4 AA&E =437 Y, 9% well plate
(SPL. Korea)o]] 10 mM L-tyrosine 25 pl& 37}t &, B35

223 BYFEES o|4% FFE T YA E F
7+ 0,1, 3,5, 7,10, 20, 30, 40, 50%% 2tz F7}s}te], mush-
room tyrosinase (2,500 unit, Sigma Chemical Co., USA) 3
ple 91 50 mM QAbgEg Ao AHZ 200 uly} HA 2
Aste] whSA AT 2 F 30T 30% 5 18 4oz
ELISA readerZ A&-3ta] 490 nmo) A FF=E £ 319
tyrosinase &4 A &g tha9 AeA 78 £+ YU

* tyrosinase 84 A &(IC rate %)

= 10-(NEgAe] BE F FHE/AZTNEFEA
)9 g F FFE]x100
IC rate- inhibition concentration rate®] ¢fojojt}.

NZz=sM

19 F3tx A sG] AE A&
o u] e 94Es = 36‘}7] #3te], crystal violet assay®¥[5]
S $-8-3t9 A3t MEM A& ALE-3le] 6 well plate
o) 5x10* cells/ ml & 247} 5 ml & @31 5% CO, 37T A
247 W)} Fol= 1% FBS7} 718 MEM Bl w8l
o) wo) 22 B3 T35z FAA) §FAL0,1,3,5,7, 10,
20, 30, 40, 50% F=& 77t Ajsto] 244 HEE v g -
w3548 AASQTE 2 F PBS buffer (pH 7.2)2 A H
84 0.1% crystal violet (in 10% ethanol)§ %o 2 5% F9t
Aol A g4 sk E4 2] & aystal violet ¢33
21]7*]3}-7] {8t PBS buffer (pH 7.2) 33] A 5l%c} G4

H A EZHE crystal violet?] F2£& 95% ethanolg 14| 7F
U ALoA Hestgon, F59E 540 nm PN =
A3 FREE Folo] Axy yE&E vimdgt

Hapd MEHY ofH|
BAFEES o83 T332 TAMA wjFdq daid
A A4 £ #H718k7] 98] B16BL6 mouse mela-
noma cell (5x104 cells/ ml)& 6 well plates] Ztz} 5 ml &
Y 244)7F v okslsich vl 3 1% FBS/} H71E MEM )
Z]E WP T T, BYUFZET BOUFEFES o §3 553
2 A WAL 747 0,1, 3,5, 7, 10, 20%9) =52 )
A5 A2 49 T 025% trypsin-EDTA $9& A
g8t AXE F33 F, AL cell pellets] 42
Seto g gAYtk 7 £ 1 NNaOH 49 05 ml & ¥
AEE 100T, 2A12F Ast] AE W Betd S 59 oy
%

490 nm AN FFEE 2H31d[6], Wl FN-E HT)5A]



818 BB ALK 2007, Vol. 17. No. 6

Contral 1 5 7 18 16 30 4 S0O0CW
a o&@@; 0080008
9666608008
4 ? % - v/ - < - « A §
. 9900888808 |
‘%} : % ’:‘\, -
8908808256
Fig. 1. Photograph of in vitro tyrosinase inhibition activity ac-
cording to mycelial culture broth of P. japonica in the
mulberry leaf extract. a : mulberry leaf extract. b : my- ; R . 7 1 20 3 4 s
celial culture broth of P. japonica in the mulberry leaf )
extract. Concentration (%9)
Fig. 2. In vitro tyrosinase inhibition activity according to myce-
o wlalul bz - okllol mlalil A N lial culture broth of P. japonica in the mulberry leaf
H]E"]_ dghd 3t vlaste] wjgole] Eehd A4 w3 extract. Each bar is the mean values + standard error
T 9% gopr g (P<0.05) OJ : mulberry leaf extract, {f : mycelial culture
broth of P. japonica in the mulberry leaf extract.
da o oF
Fig. 1, 2014 B npsh o] wjeel2 20% 37} Al 50%)
Tyrosinase M| dadAddad 249 34 JAERE BPoH, HF 50%
ol 22EO 0|83 EE3E FAM ulgAe ty- =T A& tyrosinase T4 & 100% AN A FET
rosinase 24 A S FAE AT AE Y Zia] eyl ol & ANTh AW B FEEDoRE 2% I A A
A5z Wy A4 Al 2hee A BAsEn.  dAES Holx agon], A% 50% SEANE 20%9) o
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Fig. 3. Effect of mulberry leaf extract on the cytotoxicity. Each bar is the mean values + standard error (P<0.05) a : microscopic
views of B16BL6 mouse melanoma cells, b : graphs of cell viability
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Fig. 4. Effect of mycelial culture broth of P. japonica in the mulberry leaf extract on cytotoxicity. Each bar is the mean values

+ standard error (P<0.05). a

AdE FAAAT o] F Ade B AAJNE o= F
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R X
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29l $2E% PAFETL OI%‘J %
Felo] Behd YT B 2

A2 A] 50%2] AIE7} A}ao}~ & B3low], 20%0]4 A
GAl dle AR7} BF APEES BAs(T 2 8 &
EEE 08T T2 TAM HlFAL 50% A A=A
AEEA0] AF vdehtA] ke A A2} thFig. 4). o]
Aol £ o) B9 FE2E AAY MEEHS THokx T
AAZE vl ol met JRH o2 AAH WY HF Y
A3 AA HAE Aoz Adn 2 M g3t =
ol Gl AL Hol A% FHELAR o] &81%5¢ o, 3

3ol AFHY R3] 98 AoR ARTH, FEHE 7
A g2} ARG e o S[i6]o] A BT &
S0} HE 242N PAEE e Aoz BHHD,
mafd AN ol
29 25907 BUFZES 088 TF2 2A )

: microscopic views of B16BL6 mouse melanoma cells, b : graphs of cell viability.

Fohe] Wbl A oA &S B16BL6 mouse melanoma
cell & o] &3 A3l Fig. 5A| M8} o] BY 2ZE2 10%
ol d Ag Al Wepd ARl A} ‘47‘5]9\15} gt
TY F2EE o4 T2 AN vkl AL Fig.
5Bs} Zo] 3% AeHE S¢oz AXe Wad Ao
AAE S #AAT, B P A LS el 9
gt FRAEE A & A7 10% AAA 60%, 20%0 &
80%<] debd Aol AdAEL A & 5 AUtk o] 2
A £ o Y F5F A9 DAapd §4 oA A&
ofF oFstH], ole) gt Y A ¥ AR (Fig. 3)olM B
FARO AEZEHLZ NI/ H{etA £3 A7z 23
"o} meba] 538tz FAH7} B 3288 7)3A2 &y
Ab 3t FAoA vagge JAHoz 27} Al7)E=
W A4S A7 Aog dodH

2 o

B ATE B FH2S 048 552 T vy
9] in vivo, in vitro Bebd A G EFHE 2ALE Ao}
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Fig. 5. Effect of the mulberry leaf extract and mycelial culture broth of P. japonica on the melanogenesis of B16BL6 mouse melano-
ma cells treated with the mulberry leaf extract. A : treated with the mulberry leaf extract, B : treated with the mycelial
: photographs of B16BL6 mouse melanoma cells, b : graphs

culture broth of P. japonica in the mulberry leaf extract, a :

of melanogenesis of cells.
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