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Verification of the Antioxidant Effects and Whitening Activity of fermented Ambrosia trifida L. Extracts in B16F10 Cells
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The purpose of this study was to verify the antioxidant and whitening effects of fermented Ambrosia trifida
L. extract (ATFE) and to verify its usefulness as a cosmetic material. The antioxidant effects were measured
by assessing the electron-donating capacity and 2,2-azino-bis(3-ethyl-benthiazoline-6-sulfonic acid) (ABTS)
radical scavenging ability of these extracts. ATFE was shown to have an electron-donation capacity of 68.4%
at a concentration of 1000 pg/ml. While its ABTS" radical scavenging ability was shown to be 58.7% at the
same concentration. The ATFE tyrosinase inhibitory effect, which is related to skin-whitening, was shown
to be 32.35% at a concentration of 1000 pg/ml and a cell viability assay using melanoma cells showed a 14.8%
reduction in cell viability at a concentration of 100 pg/ml. Surviving cells were then used in western blot
analyses to evaluate the protein inhibitory effects of ATFE at 25, 50, 100 pg/ml where B-actin was used as a
positive control. The whitening effects of these extracts were also evaluated by western blot and show that
the expression of microphthalmia-associated transcription factors, Tyrosinase-related proteins (TRP)-1,
TRP-2 and Tyrosinase were all inhibited, 51.14%, 55.4%, 38.6%, 83.77% respectively, at 100 pg/ml ATFE. The
efficacy of the whitening effects was verified and the suitability of ATFE as a cosmetic material was assured.
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< FAE0] dojy HRE3E SN, SAFS HIE
gto] RG-S o= Bofste Aoz EHA ATH10-
Watd o] AYFAI L tyrosinase, tyrosinase-related

protein (TRP)-1, TRP-2Z& 3Z3§5}= tyrosinase A& 2] T
A o2 dojub=t], tyrosinase= e 7] 5S F3 5t
+ polyphenol oxidase £492] dFoln, L& &35t Q)
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keratinocyte7} AF=& AIEM a-melanocyte stimulating
hormone (MSH), adrenocorticotropic hormone (ACTH) 5 ¢
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Attt GEANAES FEAA FEBS AEHAO
o, o wAUZS AES B9 SPE WAB 242N B
$7hs 4 S,

x“i ) A]E. i:‘:

E A9 188 GEABE BIEdR AT
oA 7= QAMA] Q1A 8Ll A FHEHA O‘I] Rkl
/\]EJ: A& st dF ;ﬂ T 5 EHsto] AT AR

£ 100CA 2’\]” ot EF2 ¥ autoclavedsto] a2
AARGAE. 1 F d42E8e 2as 99 fow
(Lactobacillus plantarum)—— EQl & 37CoA 72X e
BHS AR F 507 Bol ATEA oA 2 37 Fat
AofLtr] S B4t 2 AE 2EEL of7A Whatman
No.2)& o]&3l9 o1}t & EYELA evaporatorZ 7St =
Eoto] WS AA F T2 20T EHstHA &
AEEPEFPEERE,

|..

Aok 8 717]

Sarsh @ ulw 24 ZAo] ASE 1-l-diphenyl-2-
picrylhydrazyl (DPPH), 2,2-azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid), tyrosinase mushroom, 1-3,4-dihydroxy-phenyl-
alanine (L-DOPA) 52 Sigma Chemical Co. (USA)9] A

T8kt A7l A}oﬁi A Z39] B16F104|Z+= ATCC
(UsA)L 2HE Hstg o, A vjeke] AHE-gt dulbecco’s
modified eagle medium (DMEM), fetal bovine serum
(FBS), phosphate buffered saline (PBS),
streptomycin, trypsine Thermo Scientific Hyclone
(USMEIA Tstel ALgatsich AIE B4 230 AgE
3-[4,5-dimethylthiazol]-2-yl]-2,5-diphenyl-tetrazolium
bromide (MTT)+= Sigma-Aldrich Corporation (USA)o] A
TFYU3tF e, dimethyl sulfoxide (DMSO)-= BioShop
(Canada)o Al F43ste] AFESIHTE. Western bloto]
microphthalmia-associated transcription factor (MITF),

penicillin/

tyrosinase relate protein (TRP)-1, TRP-2, Tyrosinase, P-
actin®] primary antibody®} anti-mouse, goat anti-rabbit
59 secondary antibody+= Santa Crus (USA)o|A <3}
of Ag-ahgc

Al o) AHL-H 7]7]%= Rotary vacuum evaporator (EYELA,
Japan), microcentrifuge (gyrozen, Korea), microscope
(Olympus, Japan), COy incubator (Vision Scientific, Korea),
hemocytometer (Marienfeld, Germany), microplate reader
(Tecan, Austria), PCR (ASTEC Co., Japan), Davinch-
Chemi™ imager CAS-400SM System (Davinch-K Co.,
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Korea), UV transilluminator (BioTop, Switzerland),
digital shaker (Deihan Scientific, Korea), Mini-PROTEAN®
Tetra Cell (Bio-Rad, USA), Mini Trans-Blot® Cell (Bio-

Rad)& AMEHT}.

AABols 2%
A3 o 5 (EDA: electron donating abilities)S Blois2]
HPH 211 s 24519t 1,1-diphenyl-2-picrylhydrazyl
(DPPH) 60 ¢} =¥ 2 ZA FE2ES 120 pl¥ 911
B33t & 1587k WHA)3F th2 microplate readerS ©]-&5}
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AR50 = (1

ABTS* cation radical scavenging activity assay <3

ABTS radical& ©]-§3t 3458 £742 ABTS' cation
decolorization assay®] WHe] 9lste ZA s} rH22].
7mM 2,2-azino-bis(3-ethyl-benthiazoline-6-sulfonic acid)
2} 2.45 mM potassium persulfateS Z§H3}o] AL of A
24 A7t ot WX 3te] ABTS*E FA A7l & ethanolZ g
AAA AHEsEReH, ABTS' 100 plofl A& 100 plE 7}t
o] 700 nmo| A FF=E A5G

| ABAAT Ege

Sae aas )10

ABTS 27%(%) = (
A3zl ¥

2 Aol ol8e AZ ) WFL 9istel 10% FBS 1%
penicillin/streptomycin (100 U/ml)2 A 7}$t DMEM Hjj X
£ AMESEeH, 37T, 5% COy incubatoro]] &-5-A1A At)
sjegetsict.

MTT assaye] o3t N =g &

MEZ YE& 5742 Carmichae 5 FH[23]9] et &
A3l B16F10 Al ZE 96 well plate©] 1x 10° cells/
wello] E|EZ 0.18 ml £33, AIRE FEHE ZA5}
o] 0.02 ml 7} & 377, 5% CO, incubatoro]| A 2447t
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Western blotS £3F gzl g =3

MITF, TRP-1, TRP-2, Tyrosinase?] B4 2Folxy] 9
3} cell line B16F102 100 mm tissue culture disho]
1% 10° cells/well2 cell seedingdt & 24A|7F E<F 37T,
5% COy incubatorol| A HjFsle] cellS AASHAIH T vl A|
E AT T «-MSHE 1 pg/ml =2 247 s & =
ZEL =5 U Ao WA 2 24A7F vjFet T thA] H
A& A|AsEL PBSZ 2¥ A& a}52]t}. RIPA buffer 10 ml
o] 100 w9 Complete mini 1tab& 7}sle] L33} 47,
13,200 rpmo| A 2027F YA E 25ttt A&t &
S A= BCA protein assay kit® FFstH o0, 20 ul
o] A& 10% acryl amide gelo|A] A7|FdEo =2 By
stttk ZIg oAl transfer 7|7]E o] &3}
polyvinylidene fluoride (PVDF) membraneo] 71 o= A
20| & 1A]7F blocking buffer (5% skim milk in TBST)]|
A B FAIF . 12 FAE 345k 4T oA over nightdF
o2, Al 108 7HH 2 Z tris-buffered saline and tween
20 (TBSTZ 33] AAsIH . 22} A& 1:1,0008.2 3] 4
dho] Al o 4] 247k v ¥ty o), TBSTE 33] washing
3t ¥ Davinch-Chemi™ Imager CAS-400SM SystemZ
ol g5to] M el W AL,

A A=

A3 A= Mean + SD (Standard diviation) 2.2 LERY
5 HAE AP YolgE xT 7 AReRy 98 4
g A2 25 E ANOVAS AAsto fo40] 8l 7ol
post-hoc test2 Tukey range testS A A|3}¢] 95% &9
A Fo48e AFskA

(DPPH)=
Z ¥4 A rh DPPH= 2B, A 2H AR 22 &
3}otu] 1= A1} butylated hydroxyanisole (BHA), ascorbic
acid 5ol o3 AAE wro} A e = Y25 o] &3 Aoz
ot A 279 Atk E ASste AR Bol
o|-&= L 3Urt[24].

SFAHAE TR FEEY AT AsE SHT ANE
Fig. 13} Zo] Yeiitt. GF =& T8 3352 &
=7F S7Hte] whet AARE ol sl S7hEE A& HE
11, 1,000 pg/ml 5= A 68.4%2 A5 2}, Cha 5
(25]9] 75 & ¢844 #2229 AT s ST 24
1,000 pg/ml FEJA 28.69%] E/de Yetl= 22} B
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Fig. 1. Electron donating ability of fermented extract from
Ambrosia trifida L.

@ ATF: fermented extract from Ambrosia trifida L.

O Vit. C: L-ascorbic acid.

Result are means + SD. of triplicate data.

ABTS" cation radical scavenging activity assay <3 23}
gAitste =A¥ = ABTS' radical cation &7%2
ABTS diammonium salt®} potassium persulfate®] ¥+2-oj|
o3| B/dE ABTS #¢ grjzo] =&& W 5—7‘“3}5 B
Absl 240 ofa] A AEHA ABTSS] E49] Mol 2N
011*1 A%t o7 FME = S o] &3 WRoltH26
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Fig. 2. ABTS* cation radical scavenging activity of fermented
extract from Ambrosia trifida L.

B ATF: fermented extract from Ambrosia trifida L.

O Vit. C: L-ascorbic acid.

Result are means + SD. of triplicate data.
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zozzo7 EELVP 3713t 9.2. 1, 1,000 pg/ml & = o A
58.7%9] £75& UEUW AT o= Park [27]9] &HHA 9
ot F&E0] 1,000 ug/ml oA 8.09%0] EES
EFgithes ATe} vlast e o GE YA E daE
=9 ABTS £7%9] %%%ta—a— A = YAt

==
T=

Tyrosinase 84 &4 AZF &4 23}
7] n i = datdo| gt o R osf Mo AF
Ao dEA Qloy, depd-2 gl Egtoby et wejshet

T4 T AEA ] HE HYol £XE] = M *é-‘vj—
oz gt FoA datd QS FTUHAIIH FAHL
tyrosinase®] &4 WH-g-of o3 XA E o] At} tyrosinase?)
A4S AN = AL T & Yo A melanin polymer
AL 24 £ 101 & oA 7o A& tyrosinase &
AAA AL §83 H7PHoR A= QUTH[28-30].

%‘%&EHX]E g &5 9| tyrosinased A &A%
23} Fig. 33} 2ol ‘/}EHH Aot dFUHAE EE FEE
9] tyrosinase A& EAL 1,000 pg/mlof| A 32.35%2] # 3l
g4e HeErd o 01% Jeon F[31]9] B9 &, of&HE
F3259] 2,000 pg/ml l"—E.°ﬂ/\‘] 28.71%, 11.94% 9] &AL
b Aateh i metel e o) HFYHAE $E $E2
tyrosinase AHEA o] S ATHE e BT -
At

MTT assay°] o3t Al J=& 54
AZEE S AHEEAN MTTE S34 9 7142
A, Aotgle AZY ] nEZE oo TFAY Tl
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Fig. 3. Inhibition rate of fermented extract from Ambrosia tri-
fida L. on tyrosinae.
@ ATF: fermented extract from Ambrosia trifida L.
O Vit. C: L-ascorbic acid.
Result are means + SD. of triplicate data.
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Fig. 4. Cell viability of fermented extract from Ambrosia
trifida L. on melanoma cells (B16F10). After B16F10 cells
(1 % 10° cells/well) were started in medium for 24 h the cells were
treated with 5, 10, 50, 100, 500 and 1,000 pg/ml of fermented
extract AT for 24 h. Result are means + SD. of triplicate data. Val-
ues are expressed as mean of triplicate measurements
(**p < 0.01, ***p < 0.001).

o] AYl2 FUEE AL TP 550 nm A oy, F
2 A2 E TFAH 245 FAPsHA Zoto] ghgol ¢
o|UR] ¢l formazan A/d3k= A NEZE S st= AA
o] t}[32].

GFUHAE LE FEE 93 Wehent A|Z(B16F10)
9] HEES MTT assayoll 93 &gt A3} Fig. 49} 2ol
et et 93 UHAE TE FE2E2 100 pg/mle 5=
oA 85%2] M FEES Yef it whebA ofste] Het
ol N ZoA Q] uj A ASAY A LS AHEL]
80%0f| o]4Fe] AEE&S 22l 100 pg/ml & ©J312l 25, 50,
100 pg/mle] FEo A AE-S 2Pttt An F[33]2 W
AT EFA Y 100 pg/ml 2 A S FE5E°]
38% o|3te] &L YebH Aot vjwste] ThF A=A

Ua 2EE29 melanoma A Zo gt A ZYE L] &

B16F10 A|Zojjx| Tl Wy oA ax 54 At
ojd o 7 Y E-2 melanin 4 DA A WP A4 E
Ao = a) w Ko A melanino] HE5HA F&sH= A
AASt RO MaggFS EY = vk 2
tyrosinase & Ao w3t FA o](glycosylation) #] 3,
tyrosinase 34 A W& A A, tyrosinase Bh H3| &3,
melanin®| melanocyteo| Al ZHAF A ZZ A A,
melanocyteo]] T3t 2 H 2l N 254, Z-EA AL 243
4F7) 7H&3}ol| oJgt ww Fo] JUTh[34]. FE AEZ9 F

e o e
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A, &3] #ojste Ao =2 423 ERK A& MITFY
OlAtstE 8 :=3le] MITFQ ubiquitination®] ©]FA
proteosomal degradation Y2 A dWald AL TAA7]
= Ao gHA U35, 36].

w2t o Al slol Wekd ARE A 7]
Azt oju] A4 Wehd HoE FUASE DAGIA B
g a4 Zgo] Fasty, did dd A@dol Y=
A B7]9J8 MITF, TRP-1, TRP-2 ¥ tyrosinase A& 9|
43t western bloto 2 T3 T drd S Wsltof tj3) &
013} th. B16F10 mouse melanoma cello] 2&EE 25,
50, 100 ug/ml®] F=HE A2g T control o-MSHE A
25t @ald-g 3HdE A]7) 3, normal FE X o-MSH
g Helahd gk Fre Agayr oly Az oz
ZANME I HFAYEY 2}o]7t A §li= housekeeping
gene?l B-acting positive controlZ AF&3FTH 1 Axf
Fig. 5-87} Zto] 2ZE-2 95 50, 100 pg/mle] TEHE 2
2]gt A3} MITF, TRP-1, TRP-2 ¥ tyrosinase Tl 2 o] vf
H-& control HH] 51.14%, 55.4%, 38.6%, 83.77%2] W&
AA a7t Y= AE AT 4 o, did dHF
o] FEE9| 7t S71sr whet dA drEo] st
e Gl 4= Usith
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Fig. 5. MITF protein expression rate of fermented extract
from Ambrosia trifida L. on melanoma cell (B16F10). B16F10
cells were incubated for 24 h in DMEM medium containing 10%
FBS were treated with various concentrations of fermented
extract from Amobrosia trifida L. for 24 h and then total protein
was isolated. MITF protein level was determined by western blot.
Con: control, in B16F10 cells treated with a-MSH, Nor: normal, in
B16F10 cells not treated with a-MSH. Results are means + S.D. of
triplicate data. Values are expressed as mean of triplicate mea-
surements (**p < 0.01, ***p < 0.001).
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Fig. 6. TRP-1 protein expression rate of fermented extract
from Ambrosia trifida L. on melanoma cell (B16F10). B16F10
cells were incubated for 24 h in DMEM medium containing 10%
FBS were treated with various concentrations of fermented
extract from Amobrosia trifida L. for 24 h and then total protein
was isolated. TRP-1 protein level was determined by western
blot. Con: control, in B16F10 cells treated with o-MSH, Nor: nor-
mal, in B16F10 cells not treated with a-MSH. Results are means
+ S.D. of triplicate data. Values are expressed as mean of triplicate
measurements (**p < 0.01, ***p < 0.001).

TRP-2 s S Summt S

B-AClN  S——————————
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I I I ]
5 50 100

Con  Nor
Concentration (pg/ml)

100

80

60

40 |

Relative protein levels (%)

Fig. 7. TRP-2 protein expression rate of fermented extract
from Ambrosia trifida L. on melanoma cell (B16F10). B16F10
cells were incubated for 24 h in DMEM medium containing 10%
FBS were treated with various concentrations of fermented
extract from Amobrosia trifida L. for 24 h and then total protein
was isolated. TRP-2 protein level was determined by western
blot. Con: control, in B16F10 cells treated with o-MSH, Nor: nor-
mal, in B16F10 cells not treated with a-MSH. Results are means
+ S.D. of triplicate data. Values are expressed as mean of triplicate
measurements (**p < 0.01, ***p < 0.001).
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Fig. 8. Tyrosinase protein expression rate of fermented
extract from Ambrosia trifida L. on melanoma cell (B16F10).
B16F10 cells were incubated for 24 h in DMEM medium contain-
ing 10% FBS were treated with various concentrations of fer-
mented extract from Amobrosia trifida L. for 24 h and then total
protein was isolated. Tyrosinase protein level was determined by
western blot. Con: control, in B16F10 cells treated with a-MSH,
Nor: normal, in B16F10 cells not treated with a-MSH. Results are
means * S.D. of triplicate data. Values are expressed as mean of
triplicate measurements (**p < 0.01, ***p < 0.001).

£E9 AAFoE 54 23 1,000 pug/ml FE=oA 68.4%
o a7E Hon, ABTS git)Z 245 34 44 22 &
oA 58.7%2 AE YERH ST B|W A THE Tyrosinase
o] a4 oA EA4f s 43 A7}, 1,000 pg/ml FE=o
A 32.4%9 ASBY aE Bth Al AoA njHa
BE S35 A dIFEHAE TAaFESEY AZ S
&< Weklent AlZoA S35 2 43t 100 pg/ml 5
ZoA 85.2%9 AEES HYlon, S4E HolA] =5
9] 100 pg/ml F % o]3}o| A western blotZ A 3Y5}H .
GFUHAE HE FEEY D YA 5I-E 25, 50,
100 ug/mle] H = o A western bloto 2 ZA3}g 0w, oF
AR ZO 2 B-acting AHESIETH 2 A3}, 100 pg/ml %
T oA MITF, TRP-1, TRP-2, Tyrosinase A& Z}7¢
51.14%, 55.4%, 38.6%, 83.77%2 a1= et gl
AEHOE GFUHAE Ua FE529 P4 2 njd
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