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Effects of Vinegar Fermentation of Korean Dendorpanax and Rice Bran
Mixture on the Activity of Tyrosinase and Anti—Oxidant in B16F10 Cell Line

Chan Hun Choi, Jeong Eun An, Song Su Lim', Hyun Woo Jeong*

College of Korean Medicine, Dongshin University, 1 : Bitgaram ecofarm community cooperation

In this study, we used the mixture made from the Rice bran 45 kg, Dendropanax 5 kg, the sugar of the 10% of
the total weight, and the enzyme of the 0.1% of the total weight. After the mixture were fermented for 90 days under
20 °C, we measured the cell viability and the inhibition rate of the melanin biosynthesis, the activity of tyrosinase and
superoxide dismutase (SOD) in malignant melanoma, B16F10 cells, in order to survey the whitening effect and the
mechanism of the effects on the sample. As a result, the samples significantly suppressed the cell viability of B16F10
in more than 500 pg/md and significantly inhibited the generation of melanin induced by a-MSH in more than 1,000 pg
/md. Sample decreased the activity of tyrosinase while increased the activity of SOD in dose dependent manner.
Therefore, we 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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ANz, ¢2)E
ol83to] TAAX EY(A]®, Vinegar fermentation of Korean
Dendorpanax and Rice bran mixture, VDR) 6.5g2 9ic}.

2 dFol AEs] 9% AlEe A4 EFH(phosphate
buffered saline, PBS)o| T}A] 0 0.22 ym2 TE(Syringe filter,
Whatman)2 Z32| Bdg Hjilstit

2) =&

o7t SGaf otd EAMZE(melanoma) A|EZFQ BI6F10 cell
lines2 SHA| X3 238(KCLB, Korea)olA] tU45t9ict. BI6F10 Al
20| A& HjA|2= DMEM(Gibco, 11995-065)2 o] &35t% 1, Hj
Alo= 10% fetal bovine serum(Gibco LOT. NO. 1006842, FBS)
9} Antibiotic-Antimycotic(penicillin G sodium 10,000uints/m{
streptomycin sulfate 10,000ug/w0, amphotericin B 25pg/ml,
Ginco, Grand Isand. NY)& A7lstgon, A7 59 AEF
L 5% CO, incubatoro]A] vj5}9ict.

2. 94
) AE BEE 55

g4-u]7 #a F&E(VDR)o| BI6F10 M=o ti= BEE
& EZ-Cytox Assay kitE £3 A5}t BI16F10 A =S uj
slo] 96 well plateo] 7t welld 5x10* cell/well?] =2 B=xs}
1, 5% CO. incubatoro]A 37°CZ GR|stHA 24 A7t =9t
pre-incubationA]7l & VDRE Z} &=(62.5~1,000 pg/m)=2 =]
gt oS 24 A7 vjYstgck. I & EZ-Cytox(Daeil Lab
Service Co., Ltd.)89 10 0 E Z} wello] A5 & 1~3 A|7HS
djoFst t}2 Microplate Reader(Bio-rad, USA)S o]£35}o 475
mol A E7atgict.

2) Aetd AL AollE 53

2073 ¥a FE2(VDR)o] E2td AP uxls dF=2

Hosei 59 Wd'g wigste] £4st9ct. BI6F10 A =S ujst
o] 24 well plateo] 7t wellg 1x10° cell/well?] =E2 HZx35l1,
uR 9 oHgstE skl 24 AIME EigSTt. Widel Ty ot
VDRS 7t =5¥(62.5~1,000 pg/m)= st e 5% CO,
incubatordl Al 37°CE {RISHHA 24~48 AIZF vl vl
3t & 7t wellZ PBSE AJASH tr2 1 N NaOH €9 400 g &
7tsta 60°ColA 1 A7t % &8jA]71 & Microplate
Reader(Bio-rad, USA)S o] 835}9] 475 mol|A &A35t9ct.
o-MSH(a-melanocyte stimulating hormone)22 §&
2hd AL Ashol Rl ks Yotdr] $Jsto VDRZE
£9(62.5~1,000 pg/me)&2 #2]gt o+ 5% CO, incubatoroA
37°CE SAIHHA 1X|7t BiY¥Et & o-MSH 100 nME #|2|351%
t}. o]& 5% CO, incubatoro]A] 37°CE SX|5IHA] 24~48 AJ7t
ujkstaict. wjFst & 72+ welle PBSE AAF g 1 N NaOH
g 400 we Azletn 60°COIM 1 Al Se 8aiNT 3
Microplate Reader(Bio-rad, USA)Z o] &3}o] 475 mojA ZA5}
Act.
3) H|A|Z tyrosinase &4 Adl& 54
ZA-017} & F£E52(VDR)o| tyrosinase &40l O]x]: ]
a7 Yagi et al. €2 o|&slo] EAsIYch 0.175M
sodium phosphate buffer(pH 6.5) 0.5 m(?} 10 mM L-DOPA &
N 0.2 Mg 7}t & VDRE bufferd] %9 & 2ZF%=w7} 0, 62.5,
125, 250, 500, 1000 ypg/m’} HEE 0.1 mE st
mushroom tyrosinase(110 unit/ml) 0.2 m2 A7}5to] 37°C oA
2 27 BRZAIZ & 475 molA FEEE EASHET Asfi&2 o
23} 70| Ao,
Tyrosinase inhibition(%) = (1-{(B-C)/(A-D)}]x100
A BAT F7tE w8
B: 549 Alg7l & F71H w3 &9
L CARE At B 89
D : &A% ARt B AtEA &S WS 899 475 moly
9= 3
) A= Ul tyrosinase &4 A& F4
g0 28 £&=(VDR)o] A= Y tyrosinase #7do]l U]
X|= X8| &it= Martinez-Esparza et al. ¥#1?Y2 o]235tQct.
BI6F10 N2 ujoFsto] pertri-dishol] ZF 1x10° cell/dishe] &&=
2 3% 3, 23 9 PSS sl 24 A)F S FRG &
VDR 500 pg/md2 X 2]st t}2 5% CO; incubatoroA 37CE &
R|stHA 24 AIZbe Z7t2 Hlgstgich. o]l%, AZE 1% Triton
X-1002 §83t 10 mM PBS 100 o] HEMA7l ok A=E
vortexing3t & 1,000 rpmofA 5 &3t AiE2|ste] A5AS &
d 58 52908 o]&stYet. Tyrosinase A5 42 54517
9l5to] 96 well plateo] &AM 40 W= 21, 7]AQl L-DOPA (2
ng/md) 100 g A7Igt &, 5% CO; incubatoroA] 37°CE §X]
StHA 1 AIRF QO 832 FI3PAZ ohZ Microplate Reader
(Bio-rad, USA)ES o] 835}o] 475 moflA] &A35t9ct. Tyrosinase?
Wy Aslge dx2e Feol O WEee AN,
o-MSHZ S &% A2 tyrosinase &4 A3[&°] 0]X]= &

AN
o g

_b-lg



C. H. Choi et al

275

S gotr7] ¢Jsto] VDR 500 pg/ml9t arbutin 500 pg/miE A

U

2]st 1X]7F & a-MSH 100 nME #2]st o} 5% CO; incubator
olAl 37°CE RAISHHAl 24 AR HIGSIAL, 24 AR WY &, A
EXE 1% Triton X-100& §83t 10 mM PBS 100 u!l°1l S2EAl
tte M EZE vortexingdt & 1,000 rpmo]A] 5 E7F YAEa]s}o
H5og 24 54 aaroloz olgslich ol AdYH Aa
ge

tyrosinase?| &7 A3i&x LA AAlstict.
5) Superoxide dismutase(SOD) SAMFAHE 54

FA-07} &g FEFE(VDR)9 SOD {§AF =+ Marklund
ot Marklund9] ¥@™o] wat &4 AAFg 3AetL4(H,0,)2
&A1= W32 FUjsh:= pyrogallold] 3432 £74stel SOD
+AEdeR Uit Vitamin 500 pg/miZ A2stiS ©e]
SOD fAMY S FPdixFo2 sk, VDR A2j2 yepd SOD
AR S Yot 7] fsto 7 5 &='8(62.5~1,000 ng/ml) VDRE
buffero] & 10 A& 96 well plateo] A7}st &, Tris-HCl
Buffer(50 mM Tris aminomethane, 10 mM EDTA, pH 8.0) 150
w3t 7.2 mM pyrogallol 10 102 A7tste], A2o4 10 &7 gt
2x7]3, IN HCl 50 102 &7lsto] ¥hee Ax|A|71 3 ELISA
readers A}235}0] 475 mojA &S 57‘*0}"“1} SOD SAret
He 252 AT TANT Aol FYE RolE WL W)
PRSI

SODA(%) =

CA 332 W79 B3E
‘B 538 PANTY §%E

(1- A/B) x100

3. 3AAEY
234 dolg  SAANY SigmaPlot  11.1
Z&835to] one-way ANOVA 7|Ho& x5}
Hi, FARCR [olgt A ALSAARLZ Tukey HHZ A5
t}. p-valueZ} 0.05 DJSHQl F-ofgt JoJ5t Zo2 QIAsIt.

ggozt

(www.systat.com)S
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L Nz=&E& vjR|= &t

gxl-o)7} wa FEE(Vinegar fermentation of Korean
Dendorpanax and Rice bran mixture, VDR)o] B16F10 AJx9]
AEE vA= A4S gotE7] Yste] At | AY BEAF
AN|ZZo] VDR %%4¥(0, 62.5, 125, 250, 500, 1,000 pg/me)Z
Ag o2 24 ARF HgE & AESS EF5Ic(Fig. 1)
B16F10 Nz#9] EE&2 VDRY A2s=7l 571d45F ZAst

L AL HY¥y, £35] 500 pg/mlut 1,000 pg/md-2 X 25tES o
7} A2etA] FAZ WET 5974 (p<0.05) UA NZBESS
Aokt

DR)o] B16F10 N|2&&
% Potuy] giate] Izt ) oMY &
Mz NEZFo] VDRE %=¥(0, 62.5 125, 250, 500, 1,000 pg/

o]get A

I

)2 AL ohF 24 AR wigRE § P Ay dd BFA
Asiee o2k ZUtHFig. 2). E2bd A4 Asi&2 VDRY A

A5Ss BILLE Bhd Pgol Fasie FYL wilD, £
VDR 1,000 yg/nbe A2stge tt Malstal ghore muct 29
X (p<0.05) 917 10% B=o) Wahd ML oAkt

E3SH o-melanocyte stimulating hormone(a-MSH) §=9]
A Aolg&e 8% Ay o3y ZUAcHFig. 3).
otfd ANE skAl %2 ANFY Bd AFY AsleS
100.00+£1.20%2t 5t¥S ©, a-MSH {=o] oJst Hatd A3gA
Aofl&2 131.45+1.20%=2 Z7t6t9 1, FHREFo2 a-MSHEH
arbuting H8x]2]519 & wjx 121.38+1.58%2 o-MSH @=X| 2]
AlEch ZFastyct. 2] o-MSHe VDR 500 pg/mbE 8-8&42
SIS o 105.03+1.89%2 YAHAUERFHCH G4 (p<0.05) YA

ZastAct.

00 625 250 2500 5000 1000.0

VDR(ug/mi)
Fig. 1. Effects of VDR on cell viability rate in B16F10 cells. VDR is
Vinegar by fermented Korean Dendorpanax(5 kg) and Rice bran(45 kg)
mixture for 90 days, B16F10 cells were attached 96 well plate, and added
VDR as indicated concentrations respectively. After 24 hr incubation,
viability of B16F10 cells was measured using EZ-Cytox Assay kit. Results
are presented as mean+SD. * p<0.05 vs. non-treated group(0 pg/mg) (n=8).
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Fig. 2. Inhibitory effects of VDR on melanin production in B16F10
cells. VDR is Vinegar by fermented Korean Dendorpanax(5 kg) and Rice
bran(45 kg) mixture for 90 days, B16F10 cells were attached 24 well plate,
and added VDR as indicated concentrations respectively. After 24 hr
incubation, production levels of melanin were measured using Hosei's
methods. Results are presented as meantSD. * p<0.05 vs. non-treated
group(0 ug/m@) (n=4).
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Fig. 3. VDR Inhibits melanin production in a-MSH stimulated B16F10
cells. VDR is Vinegar by fermented Korean Dendorpanax(5 kg) and Rice
bran(45 kg) mixture for 90 days, B16F10 cells were attached 24 well plate,
and added VDR 500 pg/m@. After 24 hr incubation, the level of melanin
production were measured using Hosei's methods. Results are presented
as mean+SD. * p<0.05 vs. a-MSH-treated group (n=4).

3. HIA|Z tyrosinase &/ Aa&] U]X]= &3}

g0 ¥& F53(VDR)O] tyrosinase &4 A5o] U]x]+=
8IS dold7] 9J5to] VDRE w==#(0, 62.5, 125, 250, 500,
1,000 pg/md)2 A2|gt OFF tyrosinase &4 A3|&2 57X
HFig. 4). Tyrosinase ¥/ A|o-&2 VDRY Al 5715
£ tyrosinase /4 A&l F7lte AF¥FS HBI1, 53] 500
ug/md o] Aot w7t A2fstr] AkE mEoh {94
(p<0.05) QA UERGTE

115.00

110.00

ibition rale

g
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=
©
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Fig. 4. Tyrosinase inhibitory effects of VDR in vitro. VDR is Vinegar by
fermented Korean Dendorpanax(5 kg) and Rice bran(45 kg) mixture for 90
days, B16F10 cells were attached 24 well plate, and added VDR as
indicated concentrations respectively. After 24 hr of incubation, inhibitiory
effects of tyrosinase was measured using Yagi's methods. Results are
presented as meanSD. * p<0.05 vs. non-treated group(0 pg/me) (n=4).

4. §]Z U tyrosinase &4 Adgo] x| &}

23017 ¥a £5E(VDR)o] AE U tyrosinase &7 A5l
0X]e &g Lotws] 9sto] B16F10 M=o VDR 500 pg/ml2
A2gt tF tyrosinase 24 A& EFT Ay oh2a 2o
olfd ANE oKl F2 N9 tyrosinase B Aol
100.00+1.79%z2} 5t¢lZ wl, VDRE A2|st9i2 9 tyrosinase &

d AsheL 74.17+0.94%2 8-214(p<0.05) YA UEFICHFig. 5).
%XZ%E(VDR)o] o-MSH &=of 93t
tyrosinase 4 Ao Ulx|:= Fu2 Yojwr] 95t BI6F10
A= o-MSHS &7 VDR 500 pg/mE HEAE oS
tyrosinase &4 As|&2 FHT A% o3 ZAHFig. 6). of
24 MYs oAl 42 AP tyrosinase B AES
100.00+1.23%2} 3t%& . a-MSH &0 2|3t tyrosinase &7
Aol&S 161.54+2.89%2 Z715tQx, YAHUIEFOR a-MSHe}
arbuting ¥8A2J5t% S Y 133.70£5.81%2 o-MSH THEA2]
Awrh Ztastgch. 3 a-MSH2 VDR 500 pg/miE -84 2]t
de o] tyrosinase &4 AH2C 105.03+1.89%8 o-MSH o
£ ANalga FHUELED 94 (p<0.05) QA Zastch

g0y 2a
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Fig. 5. Inhibitory effects of VDR on tyrosinase activity in B16F10 cells.
VDR is Vinegar by fermented Korean Dendorpanax(5 kg) and Rice bran(45
kg) mixture for 90 days, B16F10 cells were attached petri dish, and added
VDR 500 pg/me. After 24 hr incubation, tyrosinase activity was measured
using Martinez-Esparza's methods. Results are presented as meanzSD. *
p<0.05 vs. Control group (n=6).
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Fig. 6. Inhibitory effects of VDR and a-MSH on tyrosinase activity in
B16F10 cells. VDR is Vinegar by fermented Korean Dendorpanax(5 kg) and
Rice bran(45 kg) mixture for 90 days, B16F10 cells were attached petri dish,
and added VDR 500 pg/me. After 24 hr incubation, tyrosinase activity was
measured using Martinez-Esparza's methods. Results are presented as
meanSD. * p<0.05 vs. a-MSH-treated group (n=8). # p<0.05 vs. «
-MSH-treated and arbutin treated group (n==8).

6. Superoxide dismutase(SOD) SAI&Ado] D)X= g3}t
P03 $5 $5E(VDR)] SOD SAHEA] vlxlL aws
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Fopw ] ¢Jste] VDRE FE(0, 62.5, 125, 250, 500, 1,000 pg/
m)2 A ohg SOD RARAPES 5T 23 o33 ZAT
(Fig. 7). VDRO] SOD fAREAol njAl: &3 WEsH7] 9sto]
Fgdzdoz x2lgt SOD SJAEAHES
100.00+1.99%2} 3t¥9<S ©w], VDR =cd¥He x2stde wjo
SOD AR EE FPUzZROE SYAT A2lsert 5718
22 SOD A =7 3715191, 53] VDR 500 pg/mbE A2

vitamin C=&

stgde o] SOD SARMINEL: A=t FIAEc QoK
(p<0.001) AUA F7FstHct.
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Fig. 7. Superoxide dismutase-like activity of VDR depending on
concentration. VDR is Vinegar by fermented Korean Dendorpanax(5 kg)
and Rice bran(45 kg) mixture for 90 days, B16F10 cells were attached 96
well plate, and added VDR as indicated concentrations respectively. After
24 hr incubation, SOD-like activity was measured using methods of
Marklund and Marklund. Results are presented as mean+SD. *** p<0.001
vs. Vit C treated group (n=8). ### p<0.001 vs. 62.5 pg/m¢ treated group
(n=8).
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o
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d&1 &7 tyrosinase /4 AAEH7T Qe OFE 3
A%t 2a FE50 Oigt drEE ofAA] HsHA] £, E
3 oo n)7e wasH] Hu & Zeus FFo] uguc A

Z7}st09] Superoxide dismutase(SOD) A3t 4| ofdArY
475 5o st G0l Fetgite wasn Yol
ke)at AEG ke)Z HiFR & HHE FF 10%)7 & a4%H

ARIHE F3F9] 0.1%) EQL3 }S 9097 wa e 5tgct. o

R0} wa £&5E(A8, Vinegar fermentation of Korean
Dendorpanax and Rice bran mixture, VDR)?] oj¥igu} @ 7
J]RL ooty 9ste] 017t Saf oty BME N ZLZOl BIGF10
AEE o]lfd] MEAES, Wald WA A&, tyrosinase A



278

C. H. Choi et al

A3lg L SOD SABYES HFstec

2 A&7} BI6F10 A& &g Ui+ aatg AT 2
1} VDR 500 ng/md o]F& A2|5t¢S W BI6F10 Ao FEES
o8 A AAEHAHFig. 1).

QuHoz Al WAL ofd 94 F Wehdo] by 24
Aol &g st=g)™, mugel Ho, xpQJMo] it it
£o|1} a-melanocyte stimulating hormone(o-MSH)o] 2]35}o]
Uetd 25 bl 3], ARJAo] mjyst &9 FL Ma A&
o] 575t olfe WEAZIL AFJH Fo] o7t 242 Wof
7] 93t Bxo2 Wahd MAE PAsty] wgolct?. HAapd
+ WebralolE2NE AYHD, 9¥AtIo] o3

EXE = o2 dyA Qo] QH9 x=Fg Fo|AY
AGE AIdste TS 5ol Tddy BEE 29 & A
2 A7t "apd Aol uRle ¥ WS Hsto
BI6F10 AZo] VDR 1,000 pg/mb-e A2t Za} ofsal x2stA|
AXE YET 394 A Betd B AAGHA L (Fig. 2), E3T
a-MSH RE0o] 9§t dapd Ao Asi&oA L a-MSH A A
Z71=I9E "ehd A/do] a-MSHeL arbuting ¥-&A 25192 o
OFTt Zast: 3PS UEIUYAL, a-MSHEE VDR 500 pg/miE
LAt Wrt a-MSHE ©= ANZoliS grEg dahd 34
o 39/ 7 AA=UHFig. 3). ol= & A&7t AYAojy &
23 9sto] 9] Yet: e Wapd A4 71" #odit=
Ag AAste Aeg 2 g7 A9 udEdE AMRE 5 A3
< HoFE Axe AZ4Ed.

T3, depd ABAId2 tyrosine©] tyrosinase®] A-gof 9
3] DOPA, DOPA quinone®2 AMSlE|l, o]S2 §40 ztg W
AtsAtel wrgo] 23] DOPA chrome, indole, carboxylic acid,
indole quinonef £02 CjAtE]o] XXX 02 melaning 3435}
7] ggo® @apdo] Y-S Zax7)7] Ysfixe Habde] e
49l tyrosinase®] ¥4& AASHAL 1 B4 Ashstd AcH?.

B X271 H|A|E tyrosinase 4 Ao Ux]: &ntS wE
g Aat, M=t Ls=Y O tyrosinase &/ A&l 54
WA F7rstQaL(Fig. 4), & A RE A3t Al U tyrosinase &
4 ASgE ofpd A2AS SRl g AATUT sl Badt
% CHFig. 5).

ol
-

4 rlo

2)

£

r

¥

cheFdt 4% 5280 U9 %4 Y2 A2 pLYR 9o
U omane Uehle 2923 39 2 Nt

3

SHAl WBlR] 23 497t gop AAEA0] dad & &
Atk 4YA Q& tyrosinase B Aot WA #] A
Aoz oasty Y. x| 27tx] LA tyrosinase inhibitorz
+= resorcinol, hydroquinone, 4-hydroxyanisole, ascorbic acid
o 1 g4 So| o} Wy hHyT MY Y 5o 24
2 arbutin®} kojic acid’} oj¥l A7IAZ At Ut AFLE
ek,

E X287} o-MSH $%o] 93t tyrosinase &4 A3fo] 0]X]
+ 8§ YopE ZAHFig. 6), a-MSHE} arbuting &3t
P2+ tyrosinase &4 A5]&2 o-MSH TEA A ECH
ZAs5t¢a, a-MSHe VDR 500 ng/mdE H-&A2Jstie w9

tyrosinase 4 A& o-MSH =X Al o-MSHE
albuting ¥-&A2sIRAe WETG ROl A AAEHJL. o= &
A&7t Ul Yo} A& YolA] tyrosinase?] &/dZ Adistc] A
2ol AYe ZaA7 Aoz Boew, 8 o ArH2 AL
+ arbutin®T}E tyrosinase?] &S Aafiste] 2 Al271 o9
WAAZAC HAA RE ok AztEic
HoY AEdAL UYAEE 3AYORA 1y Fuots

gutet mat opap), Jjujg £ 2 MARAHG oprA|
7l= Aoz mHEANZ Y SODES H|23t catalase, glutathione

peroxidase®t 22 F4e} §49] 7|52 AT o2 LA EI]
BESL 37 Gojman®, wdapd Nz AV|TQ HWrF
(melanosome)?] &g Bg 771/ Ao, Jdoen @
2 F0] /42 tyrosinased EAEANE FXAA O o YW
@apd Mg AAsHA "ok

o[2|gt o]f2 & A7} SODO| UjAl= JFZ FFHH7| st
o] FAEANEES EX% Ad, VDRE Aag #9 SOD {ARd
L HE vitamin CE A5IYE HETE= FASIRAT A5
Lo 9ES] SOD fARAEE R Al F7leli, AsE
AAEth seE A2stHE I SOD FAERAEETL f94 A
A F7bste Zoz uehgct olet e Aut:= 4 59| SoDet

°
7HNZ2 28 tyrosinase? ZAE ZAAA H/g4tA9 ASHA
A

AE 20 Ofgt Fojanrt gFS Hueh Wdn dUHgsSd
A
R A

iR
&2 7948 A AAEA

2 Age Ask 1,000 pg/m oY uf Bzt
94 A AASHE L, a-MSHe HEA2oIRS
arbuting ¥H8x2]519 & et ZHAsigoH, a-
A2JotdE fEoke {94 AA AAsH

2 A8+ YAZ Y tyrosinase?] 2 59/ A Asfst
A, AE YoM ot ANIE shA] 4k "Rt Foid o
A Aot E£g a-MSHe HEA5HES o Mz 4
Aol &2 o-MSH T©=EA2] A9t o-MSHe}

3
a-
SH

fF rC
ox
flo
Jo

=

SHe}
=S

=

uju
A

tyrosinase &4
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albutinZ ¥-&A 25 YROE 5744 YA A=A

£ A& vitamin C& A2st¢E WrOE ZASFHRT A
250 9&Eal SOD FE=7 944 A F71ett.

ol Zol FA-u7} ¥i FEE2 tyrosinase? FHZ A
igozH Aahdo BAHZ JAotAL, EFF A 5o AHeHA
AEY A tfFt YojAel aute Yol o]F 4tgRer &
od A RIS FET Aoz J|dEHY, B3 715730 Fdt
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