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Study of Fermentation Extract Made from Rice Bran and Dendropanax on the
Whitening Effects in B16F10 Cell Line

Chan Hun Choi, Jeong Eun An, Hyun Woo Jeong*

College of Korean Medicine, Dongshin University

The purpose of this study is to research the whitening effects of fermentation extract made from the Rice bran
and Dendropanax(FRD) Fermentation conditions were as follows; 1) Dendropanaxand and Rice bran were blended in a
ratio of 1 to 1, 2) a weight of sugar was 10% of the total weight, 3) an amount of enzyme was 0.1%, and 4) a

temperature was 20°C. It has been fermented for 90 days.

In order to observe the whitening effects of FRD, the

author measured the cell viability and the inhibition rate of the melanin biosynthesis, the activity of tyrosinase and
SOD (superoxide dismutase) in malignant melanoma, B16F10 cells. As a result, FRD significantly inhibited the cell
viability of BI6F10 in more than 500 pg/md. FRD significantly suppressed the generation of melanin, and that induced
by a-melanocyte stimulating hormone (a-MSH) in more than 1,000 pg/ml. FRD significantly decreased the activity of
tyrosinase and that induced by a-melanocyte stimulating hormone (o-MSH) in more than 500 pg/md. FRD did not
changed the activity of SOD in dose dependent manner. Therefore, the author considered that the fermentation
extract made from a Rice bran and Dendropanax will be able to produce high value-added products, if used as a
commercial. Therefore, the author considered that the fermentation extract made from a Rice bran and Dendropanax
will be able to produce high value-added products, if used as a commercial.
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239 10%, ¥a 2=+ 20C Y9, 845 I3,
FY 0.1%, 902 St Tasict. HEA AMSH aRe =AY
Yoot LAhoA Byt Saccharomyces cerevisiae(kctc
no7904), EAFoE:  FIYYFAATUNN B
Acetobacter aceti (kctc no.1010)5 ArE-s}gict. o]et 72
oA Sad uFFA da FEFF 50 M-S FAEste] &
2 e $ SAUR/YA, Korea)s olgste] 2=
(Fermentation extract of Rice bran and
Dendropanax mixture, FRD) 3.6 g& 4t

o] g0 AMgE Algx 4t &FM(phosphate buffered
saline, PBS)o] SZ27x E¥E 0o 0.22 mm9 TE(PALL, UK)
2 72 g4 gAlstyoh
2) Q=5

ot EMZE(melanoma) N|ZZ9l B16F10 cell 2 A ZZF
SBY(KCLB, Korea)olH 7atgict. BI6F10 AIZZ9] A4S vlx]
L+ DMEM(Gibco, USA)Z Ar&stgix, Hjxlol= 10% fetal
bovine serum(Gibco, USA)?} Antibiotic-Antimycotic(Gibco,
USA)E #H7lstgiy, AF7|7F 39t BI6F10 N2FEE= 37°C, 5%
CO; incubatorof| A #j¥s}ict.
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FRD7} B16F10 A|Zof] DjX]|= AEZLS EZ-Cytox Assay

kit(Dogenbio, Korea)ZS Al235to] &A5t9ct. BI6F10 AlZE uf

sto] 96 well plateo] ZF welld 5x10* cells/welld] H53 B2

Zstal, 37°C, 5% CO, incubatoro]A] 24 A7t &9t v & FRD

£ 7} 5=4¥(0, 62.5, 125, 250, 500, 1,000 pg/md)= =23t &

0l

5 EZ-Cytox£% 10 WE 2zt wello] A
2A]7HS HfjFst t}8 Microplate Reader(Bio-rad, USA)

FRD7} fehd Aol Ul G3e Hosei 59 ¥u'9e 2
135to] £A351ict. BI6F10 AZFE vjg3dto] 24 well plateo]
7F welld 3x10* cells/well?] s 52 Bxsty, B2 9 obAsts
gisto] 24 X2te vlFelgict. Mol BY Thg FRDE 7 S
(0, 62.5, 125, 250, 500, 1,000 pg/m)= A2t & 37°C, 5%
CO, incubatorofA] 48 A|Zb vjYgstgct. wjgst & ZF wellS
PBSZ A|E3St & 1 N NaOH €% 400 102 FA7lsta 60°CoA] 1
A7t 59t 83 3 Microplate ReaderE Al235}0] 405 mojA &
syt

a-MSH(a-melanocyte stimulating hormone)©2 §L¥l @

2hd Agdol oigt FRDY &atg %7] 95t} FRDE 7z &4
(0, 62.5, 125, 250, 500, 1,000 pg/md)2 A2t & 37°C, 5%
CO, incubatorof]A] 1A]7t ¥kt che o-MSH 100 nME ] a]5}
o} o]% 37°C, 5% CO; incubatoro|A] 48 A|7F wj¥stict. uj
oF 3 7} well2 PBSE A|A3t & 1 N NaOH £9% 400 102 A
7bsta 60°CollA 1 A|7F 9t £33t & Microplate ReaderE A}
gsto] 405 molH SAsteict.
3) Algd Y tyrosinase E4& 54

FRD7} EJZAYO]|= &/do] UjA]= &db+= Yagi 59 U4
20)& o]&s &4ttt 10 mM L-DOPA £9 0.2 mdet 0.175
M sodium phosphate buffer(pH 6.5) 0.5 mdE 7}t & FRDZ
buffero] zo]1 FZF==(0, 62.5, 125, 250, 500, 1,000 pg/ml)
7} El 22 0.1 |@E 7}t & mushroom tyrosinase(110 unit/mQ)
0.2 mE A7}t 37°C oA 2 E3t ¥h33t & 475 molAq &3

£ 5759k Aalge thaw 2ol Adstrt.

Tyrosinase inhibition(%) = (1-{(B-C)/(A-D)}]x100
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FRD7} AZ U EZAYo]= &Aoo X fip=
Martinez-Esparza 59| ¥#?)e o]23s] =&stgict. BI6F10 A
X E cell culture disho] Z+ 1.5x10° cells/dish?] S =& BZ3
S, 22 % RetE Yol 24 AJ7F F2Q incubationdt O FRD
500 pg/mb2 R2]gt & 37°C, 5% CO. incubatorolA] 24 A|7H&
Z712 Higstgict. wigdt &, HZE 1% Triton X-1002 5
3 10 mM PBS 100 pmiof] FEA|ZI
1,000 rpmollH 5 2 YA Re|sto]
2 olgstith. HzAYo|z9 FHE F%
plateo] 7]A¢l L-DOPA (2 mg/ml) 100 p0S 91, 4% 40 10
71t & 37°C, 5% CO, incubatorof]A] 1 A]7F 59t uk-2gh

Microplate Reader & Alg35to] 405 mo]A Z7s5tgct. g
ZAYe|z9] &g A& dx+Y FF=o] Ut AEgz A
satict.

a-MSHZ Az U g2AYo]l= &/d&0 tlx]+ aatE ¢7]
913 FRD 500 pg/me@} arbutin 500 ng/miE =a]atict. 1 A|Z
3 a-MSH 100 nME Agst & 37°C, 5% CO, incubatorofA]
4 AR wigstia, 24 A WY &, NIZE 1% Triton X-100
8t 10 mM PBS 100 meo] FEAIl & NZEE vortexing
< 1,000 rpmolA 5 & YRS F5AZ FY 5 &
dog AESHYCH ol% MAYWHA A& ElZAY|=9
7 Aol SLstA AAlsHA.
5) Superoxide dismutase SAFEYE 574

FRD9] SOD At Marklund S9] 9o ula} &
4 MATE BUFLLMH0)Z AHSFE WL Bofi:
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o2 317, FRD A2 & Ueid SOD SAS Fofus] glstol
FRD 7 %%(0, 62.5, 125, 250, 500, 1,000 pg/md)E buffero]
=0] 10 A 96 well plateo] A7} &, 7.2 mM pyrogallol 10
10 9} Tris-HCl Buffer(50 mM Tris aminomethane, 10 mM
EDTA, pH 8.0) 150 n0Z 7o, H2oA 10 #3t §HZAl7]
, IN HCI 50 p0-2 A7}sto] €128 AX|AZl & ELISA reader
0130}04 420 mo|N FFEE 45T SOD |AMRAE ==

22 W7ot SAZLR Aole] FUE AtolS WES(%)2 Lhe}
Eit}.

SOD(%) = (1- A/B) X 100
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3. SAAE
239 dlojg9] EAX|2]E SigmaPlot 11.1 (www.systat.com)
2 #835}o] one-way ANOVA 7|Ho 2 Ralsldin, AN SolA
Tukey 8o 2 ALEZA 9T} p-valueZ}l 0.05 0]kl Q0]
foJgt Aoz Qigsiict.
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FRD7} BI6F10 HlZo] AEgo] u]xe &3S Fopws] ¢
5}of Aﬂi—.—oﬂ FRDE %%4¥(0, 62.5, 125, 250, 500, 1,000 pg/
)2 A2g 5, 24 A W & ESS SHSAHFig. 1).
B16F10 AﬂET_] QEgo FRDO AasTsl Z71a22 7Hast
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Fig. 1. Effects of FRD on cell viability rate in B16F10 cells. FRD :
fermented extract made from Rice bran and Korean Dendorpanax (1:1)
Results are presented as mean+SD (n=8). * : Statistically significance
compared with non-treated group(0 pg/me)(* ; P<0.05).
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FRDE BI6F10 AEXE ol Watd Aol ulxE As
g8 gotd7y] 9Qsto] NZFo] FRDE BEH(0, 62.5, 125,

250, 500, 1,000 pg/m)2 Aalgt ot 24 A7t “H%J £ 5743
A3 dabd AYYEL chedt 2UATHFig 2). Hahd yee

FRDO| RN2ls=7t 37145 dapd Aol Zach: FTE B

93, £3] FRD 1,000 pg/mg =25} v

et 9914 oA Wapd AL AAEHE
E%, FRD7} a-MSHO| 95 R=d Hahd FFH &L 5%

iu}

gt A3t b33 ZYtHFig. 3). obfd A& HA] 42 A9
Waty AEHL-S 100.00+1.79%2t 51¥e ©, a-MSH S0
ot dahd APAPE2 131.45£1.20%2 F7lstglct. 1y o

-MSH®} arbuting ¥H-8x2]st Oigll:ﬂ_,jl_] daly SN ge
121.38+1.58%2 o-MSH DEAsge Mur 74stdD, a
MSHEL FRD 500 y/ab8 B EAeIsiSe me] e AAE
2 101.89+1.62% 2 FAHUxFETE: S99 AA Z4asHgct

[
N
=]

-
Q
(=]

%ﬂ\;

oo
Q

o
o

B
Q

)
=]

%, Lxtracellular melanin content

=]

o ' 625 ' 125 ' 250 ' 500 ' 1000

FRD, ug/me
Fig. 2. Inhibitory effects of FRD on melanin production in B16F10
cells. FRD : fermented extract made from Rice bran and Korean
Dendorpanax (1:1) Results are presented as meantSD (n=4). * :
Statistically significance compared with non-treated group(0 pg/m)(* ;
P<0.05).

=

140 ~‘

120 ]

e

100 - £ =5

80 -

60 -

40 -

%, Extracellular melanin content

20

o o-MSH a-MSH+arbutin  o-MSH+FRD

Fig. 3. FRD Inhibits melanin production in a-MSH stimulated B16F10
cells. a-MSH : group that treated a-melanocyte stimulating hormone 100
nM. o-MSH + arbutin : group that treated a-MSH 100 nM and arbutin
500 pg/me. a-MSH + FRD : group that treated o-MSH 100 nM and FRD.
FRD : fermented extract made from Rice bran and Korean Dendorpanax
(1:1). Results are presented as meantSD (n=4). ** : Statistically
significance compared with a-MSH-treated group(** ; P<0.01). *** :
Statistically ~significance compared with o-MSH-treated group(***
P<0.001). ### Statistically ~ significance  compared  with o
-MSH+Arbutin-treated group(### ; P<0.001). $$$ : Statistically significance
compared with a-MSH-treated group($$$ ; P<0.001).

3. Al@T Y| tyrosinase &40l U]X:= &}
FRD7} EJZAJYo]= &Aoo w]x]= a12 dolwr] 95}9
FRDE ==9(0, 62.5, 125, 250, 500, 1,000 pg/m)=2 A2t &
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HeAYolx $48e SAaUrHFig. 4). EAo|x H48
FRDO| M5 57t 571842 E2Aolx &4o] Zaste 2
2 B%¥3, £35] 500 pg/miat 1,000 pg/mt & A 2|5t wjo]
2Aol= &4o] FRDE A2lstx] 9ot murt 9o 9l
25tgr}.
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Fig 4. The effects of FRD on tyrosinase activity in vitro. FRD :
fermented extract made from Rice bran and Korean Dendorpanax (1:1)
Results are presented as mean+SD (n=4). * : Statistically significance
compared with non-treated group(0 pg/me)(* ; P<0.05).
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Fig. 5. Inhibitory effects of FRD on tyrosinase activity in B16F10 cells.
Control : non-treated group. FRD : fermented extract made from Rice
bran and Korean Dendorpanax (1:1) Results are presented as mean+SD
(n=6). * : Statistically significance compared with control group(0 pg/me)(*
. P<0.05).

4. QI 4 tyrosinase &40 U= &3}

FRD7} A2 U E]2AYlo]= &/do] njx]= ang gopry]
9)5to] B16F10 H|xo] FRD 500 pg/ml2 2]t o}S E]ZAJ|o]
= ded FAF 24 g3 ZUTh offY AYE oA g2
Ao HEAYolx2 #4&Z 100.00£1.79%= iSO,
FRDE A2|5tgE wjo] EJ2AYlo]= &d&2 71.65+0.50%%
9% A AA s cHFig. 5).

FRD7} o-MSH &%0] 93t E]2A|Jo]= &4 Ojx]: &
5 gopyr] 9sto] BI6F10 MZo] o-MSHES} 34 FRD 500
ng/mE HERYGT of-F ERA o= &Y&S 543 2 OF
1} ZoktHFig. 6). oFR™ A& SHA] 42 A2F9 EJRA|Yo]
= #48&S 100.00£1.95%2t 5tF¥E ©], a-MSH{EO] 9|5}
E|2AYlo]= 222 159.52+2.17%2 Z7t5t%, o-MSH

arbutin® ¥AAT Pz HAYlx wHeL
134.80+£3.55%2 o-MSH TEx2]st¥E djuct Z44sigch ®
g oa-MSHeH FRD 500 ng/me #&A2lsteie el ElzAyo]
= AN EL 99.82+0.94%2 o-MSH @& A3 AR LE
o 904 YA Zastect
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Fig. 6. The effects of FRD and a-MSH on tyrosinase activity in
B16F10 cells. o-MSH : group that treated a-melanocyte stimulating
hormone 100 nM. a-MSH + arbutin : group that treated a-MSH 100 nM
and arbutin 500 pg/ml. a-MSH + FRD : group that treated a-MSH 100
nM and FRD. FRD : fermented extract made from Rice bran and Korean
Dendorpanax (1:1). Results are presented as meantSD (n=4). *** :
Statistically significance compared with o-MSH-treated group(***
P<0.001). ### Statistically significance  compared  with «
-MSH+Arbutin-treated group(* ; P<0.001). $$$ : Statistically significance
compared with a-MSH-treated group($$$ P<0.001).

5. Superoxide dismutase SAIEAo] O]X]= &3}

FRD7} SOD AR X+ adE Fotd7] ¢Jsto| FRD
£ B=9( 625, 125, 250, 500, 1,000 pg/m)= A agt c}S
SOD §AMPYES £8% Zu thew 29ItHFig. 7). FRD7
SOD fAREA UlRl= &atE #FSH] Qlste] FUzLeR
vitamin C 500 pg/mdE X2gt SOD SAFEAHNEE
100.00+1.99%2} 5t ©, FRDE =cH2 st w9l
SOD AR E: FHURTEO: B, 55 &8 FFA
2 SER] gigtert SOD AR == FAMSHA YEhHT

[

w [

g 8 8
R

*

*

#*

#*

#*

#*

#

#*

*

*

*

#*

[=}]
=)

o]
=]

o

%, SOD-like activity
B
(e ]

Vit C 62.5 125 250 500 1000
FRD(pg/mg)

Fig. 7. Superoxide dismutase-like activity of FRD depending on
concentration. Vit C : vitamin C 500 pg/m@ treated group. FRD :
fermented extract made from Rice bran and Korean Dendorpanax (1:1).
Results are presented as meantSD (n=8). *** : Statistically significance
compared with Vit C treated group (*** ; P<0.001).
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2Jsto] RJMo] HopstA =EEHU a-MSHO| 9]sto] Hatdo]
Bd 4 Jom®, dapdo] Taxoz wrstA FHYHYAY
g} 5ol oJafl mjfo] AJ2]r|5ol BojA|A EHH Hapdo] mfadH
of A&tElo] 7lu], 227 U chFt MARES GurstA LB,

FRD®| B16F10 NZFo] AEgo]| aart o Hapd A4
ol tjXl= &35 WS Ax, FRD 1,000 ng/md-2 A2|stRg d
obRY NsHA] AAZ WET 394 A Btd BHZ AAsH
% 1(Fig. 2), a-MSHZ J=9 Betd AYY A& o-MSHE
A2stAd= EH 7MY Hahd Xt a-MSHE arbuting
HE&AZolPS W 597 A F4astRen, a-MSHeE FRD 500
ng/mE H-EA25IAS ol a-MSH @=EA2] g o 12ju
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(500 ng/mo OI’E}) A o RO A ZastQa(Fig. 4), AE U
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FRDO] o-MSHZ {=d EHzAYol= &/d&3 W ZAak(Fig.
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Uz 250 vis] gzAdelx &d&o] R4 A AAE
%tt. ol:= FRD7} HZAYo]=9] &/4& Asfisto] Hajdol A4
& ZYAAZ 1, o]23t Am: FRD7} arbutin®] E|2AJYo]= &
4 Al anEtt o458 ol FIAR AHEE 4 ASS oA ®
H Hojf ZAuzty woddh

doy Agke FLtae B0l Zlo] o] 2EY 4 Ue
SOD, glutathione peroxidase £9] 3HAIstAd @49t vitamin C,
glutathione 59| 3tshy 2450 Apgw Yo, 1 5 SOD
SAAEERL 5471 ofUX|@ FZ phytochemicald] 48he
Aex 2924 SODY SAR A% SN AAE Bast
=5} olAet WA 451 BolE YolE 4 ek 2250l e
0w Aeby AEdAL mEo Wusts: QuWIstn, sjoju

7] =2 7'<|7'<l-9)}\]7]h x_g_c‘;_]gi oEBAx Yy SODE H|ZE3§H

catalase, glutathione peroxidase®t Z2 st 8§49 7|
MBS, ol2jgt o] 9.2 FRDO| SOD A njx|x ojat
st A3, FRDE ANz2lgt XNel#9 SOD {JAHHd = vitamin
CE AYstAE grot JostA ZAsFX A2]zsro] ]

ol

o
=
o
=
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A SOD AHMIE7} Akstel FRD7E SOD Ak ol AAA
o2 Bojstx] g R0z WekHc

olgel Az e FUL 101 vgR Bgstel AR 5
F2e g2Adolxe e Asf Bahd YL A
2ol Ul A AT & b HYH T} 9L Aoz 4

7},
4 £

033 22 101 22 vt & gast £E20] 0y
o oxe aaet 7]AE Lotw] X
BI6F10 N 25 o]&sto AzAgEe, Hhd APLe. H2AY
ol= &g % SOD RAIRY=E F4T Z2HE A BH U
do FR Aee 9882014 B16F10 M=o AE&9 A4A
Fhd B2 R WA IAIsHAT E3 E2AY o= &g
AAlol &a7t WHEQOD SOD fAIRRdEE Zaste At
WEEAS. o2y ZuE FYSH BY gy FEL 191 ¥E
2 Hjget & et 2EE2 €FSE oY nanyt Hox|
1 716578 AEQ 7oy X% A4S Ay
g 2 Qg e At

=
=)
e
N
=
lo
fru
=)
Jn‘.

N

rfe

Fru
)
&Og
e
)
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