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Abstract : This study set its purpose on to specify whether it is possible to use wheat sprout
extracts for source of cosmetics, and its biological activity. Cellular experiment was conducted to
apprehend toxicity of wheat sprout extracts and through study on the whitening and aging activity
of skin cell. As a result, it is appeared that wheat sprout extracts have weak toxicity for HDF,
B16F10 cells. Also, it is appeared that wheat sprout extracts have weak deterrent effect on melanin
biosynthesis, but since the extracts impede expression of MMP-1, which is induced UV ray, the
extracts hold down the aging effect by UV rays. Hence the extracts are effective on preventing
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wrinkles caused by UV ray and aging. Therefore, this study is expected to be utilized usefully, if

the wheat sprout extracts are used as source of functional cosmetics from the perspective of

preventing skin—aging in the future.

Keywords * Wheat sprout, Antioxidant, Cosmetics, Skin, MMP-1
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2.1.1. Al &H|
2 Aol AHgE DR (Whear Sproud-E& 7
e AAEAl B 28 FFOlA st 53

% 2afoto] ARgsHoic.
2.1.2. A-gAJSF

Ao  AR8H  Alek2 PBS
buffered saline solution),
1-Ab mouse Ig G,
p—nitrophenyl

(phosphate
anti—collagen type
anti-mouse Ig G-Ab,
phosphate a —melanocyte
stimulating  hormone (¢ -MSH)E  Sigma
Chemical (USA)ZHE FYste] Abgstion,
2 2Jo] 7IE} Aok EAere Abgstart

2.1.3. F& 9 B

S7A%E W& 20goll 50% ethanols 2082 7t
@ 37C Aol 243t FEstal
o} ZEAULS Bashr] 9ste] YAlRER &
o] 2] (Whatman No.2)2 oist9ion =&
el ethanol A|AsH7] fste] AL AL o
T 572 Azste] Agstart

214, AEZ W AZ wF
Aol ARESE AEZZFEQ B16F10(melanoma),

AE 9 wlae] P AT 3

HDF (human dermal fibroblast) MZE+ SHA|
7Y KCLB)OIA  Fdste]  ARgSHLoH,
High glucose Dulbecco's modified Eagle's
medium (DMEM, Sigma, USA) Hizlef 10%
fetal bovine serum (FBS, Sigma, USA)d 1%
antibiotic—antimycotic (Sigma, USA)E %7}l
37CE A== 5% CO, G+ vig7IelA v
Skt

2.1.5. Neutral red assayE ©|-§3 AEXE=EA

53

o] NE=Ae] mAes & dotEr] 9
519 neutral red (NR) assayS ©]-83sto] =43}
tH26]. HDF, B16F10 AIZ2E 96 well plateo]|
well & 3 x 10* cells/welle] 22 BFsia
24417 FRE HjdTIolA FERAZ S Al F2b
gl T A®E 5, 10, 20, 50, 100 xg/mLe]
LR 3Aste] Agt § 37Co|A CO, viY
71el4 48A17F &<t vieFskGiTt. iRt Al Hf
oFl-S NR solution (Sigma, USA)e] 1% ZZH
T AR R weste] 3AIZE FoF HiRt o
Anldslol NRel A4s e slsolt
AEpANoZ 10% formaldehyde folo] Hrt
= phosphate buffered saline (PBS)2 Z} wello]l
100 mLZ 20 min Asle] 1A NR
desorb solution (1% glacial acetic acid, 49%
ethanol, 50% distilled water)= Z} wello] 100
mLE EF3te] Az 9] NR& FEoh
microplate readerE ©]-835F%] 540 nmo] =5

S S5, Az PEES o9 29

o Arzeke.

_>.:
Eloll
o)

=

MEYZE( %) =
AlZd 729 O.D. at 540 nm

X 100
A2R2d7+e] O.D. at 540 nm

2.1.6. Melanin AgASs &4

B16F10 melanoma A|ZE o]-g3dlo] UH of&t
2 zaEe) Wehd A4 Adse e
[27]. B16F10 melanoma AM|ZE 96 well plate®]]
welld 2 x 10° cell/well®] =& BEF35l3 24
AIZE & 37TClA COz HieFZ1ol A B st
o} M B2 3ol & melanin S EF5H]
Akl EA 5%t o -MSH 100 nMo] Xt
iR 2 ZolE 3 AlRE 6.25, 12.5, 25, 50 ug

S.‘l
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/mLe] &g Aste] T2A17F HjoFelth. &
H|E @zbdo] ke microplate readers ©]83
o] 405 nmollA TFEE ZAstgn, Wahd A
A ¢-MSH 100 nMES A2gt iz} o
wate] ME-E2 FASHACH

Melanin A A& %) =

Al=mA7HE2] O.D. at 405 nm
100 - : X 100
A2 24719 O.D. at 405 nm

2.1.7. MMP-1 ¥a% =

Q& ogte FEEo] MMP-1 @] mx&=
FFE SHot7] el ELISA  (enzyme-linked
immunosorbent assay)¥Hoz MMP-1 &S
=5ttt HDF AlZE 96 well plateo]] welld
3 x 10* cell/well =2 2F35}0] 24417+ FoF
HjoFet & well plate®] AZH A7 T AgS
6.25, 12.5, 25, 50 wg/mLe] SEEa Aeleln
UVBE 100 mJ/cm® & 208 %A} 3 5 2447
HieFstlet. i AEAs 4-=tsto] ELISA
< AHgote] AdHE =Y 1 EeHAUAY &=
A & WESAIA 405 nm 2 §FEE S5t

At
MMP-1 &d Ad5(%) =

A= @72 O.D. at 405 nm
Az T2d71E9] O.D. at 405 nm

X 100

2.1.8. Western blot analysis

Yol o-MSHe| FIEH BI6FI0 A= W
MITF, tyrosinase &4 <A W3}, UVBO| <3|
9rdel HDF AlZ U p-JNK, p-ERK®] <l4ts}
AL E 2QI5t7] 935 Western blotting2 4~335}
Aot 1% 25, 50 mg/mLe] Fx=2 AHg &
UVB 100 m]/cm?*S ZAFSH T2 24417t HjjoFs)
At TR AYE ARE FEste] PBSE
A=A & RIPA buffer (50 mM Tris—Cl (pH
7.5), 50 mM NaCl, 1% NP-40, 0.5% sodium
deoxycholate, 0.1% SDS, protease inhibitor
cocktail (Roche, Switzerland)E A7}k iced]
Al 3023F Aste] MlEZE Bofistaict. &l
MEE 12,000 rpm, 4CEXASRE 308 AHE
gsto]  AFHS  Fgotla, A SDS

sample buffer (144 mM 2-mercaptoethanol,

R LR

60 mM Tris (pH 6.8), 25% glycerol, 2% SDS,
0.1% bromophenol blue)E ©o]-gste] TS
HAAZl & SDS-PAGEES o]gsto] thizlg
e s A= R L E< = PO A s
100 V& Z79)A nitrocellulose membrane
(Whatman, UK)©&  transfer 3t oF&
membrane°] &AZ FHAL 5% skim milk &
Hofl A 1AIZF FF wHEsEe] blocking A 2|5t
. Membrane2 primary antibody (g -actin
primary antibody  (Sigma, USA), primary
antibody (Santa Cruz, USA)-&HoA 18417+ W
st o whte] &2 ¥ membrane2 TBS-T
(150 mM NaCl, 10 mM Tris—Cl (0.2% Tween
20, pH 75= AAHsiith AlHel =
membranes 24 247 F<QF secondary
antibody -§fof 22|t & TBS-T= AlHstAC
o, super signal west pico solution (Pierce,
USA)E secondary antibody”7} ek
membraneo] AHst GAA AFE TEH
(Konica, Japan)o2 @ol IEo 1H4E &
th& A @471(QX-13011, Konica)E ©]-&3F
At A T4 TlEedS Image]
(NIH, USA)E ©]&3}o] band intensity Z}o|&
w|mateet

3. it ¥ nF
3.1, UMY ===9| T L3t &5

3.1.1. HDF A|Xof st MEs

HDF Alzo|x & FEFo] Alx FE&&
A= S gotRr] fste] 50% olet2-E
olget W =&E 5, 10, 20, 50, 100 mg/me]
T2 AEsta, 48A17F viFsted NR assays
Algste] Az =L Skt 4 Axt
a8 =22 5, 10, 20, 50 mg/mL FZ7HA]
90% ol AE AEEE YESeH, 100
mg/mLof|A] MZE AEEC] 16% HA2T2 &<l
stk olet T2 AizE E AFAe d%
FE5°] HDF AzZo] tigt 4o AL yeht
2] 9= AL Eelstan, 3 AEL 24 =
89 AHx AEEo] 91% o9l 50 mg/mL
T WA AlEx AHS Aot HThFig. D).
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Fig. 1. Effects of wheat sprout extract on cell
viability in HDF cells. Values represent
mean =+ standard deviation of three
measurements.

3.1.2. HDF AZA MMP-1 Z@e| =2
kY
HDF Ao digt d% &2 T4 &
S Fshr] flste] FEAAC Ao
= Zepdl Eelaaql MMP-19] Id Aol
85% ELISA (Enzyme-Linked Immunosornent
Assay) -2 olgst] ZAstlrt. HDF Al
of 24X7t FF At & wj) AFSAE AHES
of #Hld MMP-19] g SAsiled, 1
ZAilE= Fig. 29t Zth. HDF Al&Zof 50% oflgt&
2 223 W4 625, 12,5, 25, 50 mg/ml S%
& 77k At & UVB lampEs ©]-&ske] 100
m]/em’e] ZEg XAt A Ant Uy 3
25 6.25, 12.5, 25, 50 mg/mL RE Lo

120

=
=
=]

80 -
++ +%
60 - 4k ++

40 -

20 4

Inhibition of MMP-1 production
(% of control)

Comrol UVB 6.25 125 2h 50
UVB (+}

Concentration of wheat sprout {ng/uL)
Fig. 2. Inhibitory effects of wheat sprout
extract on UVB-induced secretion of
MMP-1 in HDF cells. Result is
represented as  mean £  SD.

**p<0.01, ***p<0.001.

FAA T AAEY F vadte] # A5 S5

46.5%, 50%, 52.2%, 52%°] MMP-12] 2@o]
FolstAl (p<0.001) AL A e 4 9l
Ak A Q] FEBAle MMP-1 &A7} uj¢
Fa% QAL Hu wmEbd MMP-19] e
Adfote FFE TN FEEeR BT
Atk A2 ojn] g2 dAE Fo gEA e
LH28-31], W&ol MMP-1 whald Hu] oo
T A oH7kA] HiE vhs ofAzkA] ¢l
Qom, B ALE Fo doz WHAE o] gt
Pt sPEE AlaA el Fagt 71x2A=ct
g Aoz Atmgch

3.1.3. 9% F&8o] p-ERK, p-JNK &Als}
o WA= FF

HDF A|zZo]] UVB7} ZAtEH Al f DNA
&4 B opyet Fx3t 4ol EAsHH, HDF
Mo Fidl= 4FE Asisty MMPe] HdA
Fxlste] u] Fof| EAct= FeAle] &l
A7 Aem &3A SItH32]. MMP9
@2 UVBE <lsfA Z/4dstE= ARkl
NF-«Bell ¢Jsto] ZX=w, HDF Alae] A
® UVBE ROSE J7MA E34 AARIA
NF-«BE @ASA7|1, /443t NF-«B=
o Y2 o]Fsle] MMPY WS A5 H
. NF-«B 24 Fa% IJF& vA=
MAPKE ANE A% 2 23} Az AFE 59 o
et Al 71-e Tojste, AFA cytokine
o] dtdoA] "HHor ZRRSH= extracellular
signal regulated kinase (p—ERK), p—JNK, p38
< Zgstal ri33-34].

W FEEo] p-ERKSF p-JNKO| Q4tslE
B AT A= FFE dotET] flste
UVB 100 mJ/cm®7} ZAFH HDFo| A% &%
S 25 50 mg/mL =2 ZZ AH5HY
MMP-1 Sz Zdo] oI o 483
p—JNKe} p-ERK®] &3} AL E western blot
analysisg ©|-&dl FASIEth A¥ 23} Fig. 3
oAl B & 9%o] UVB XA & p-]NKe}
p—ERKY] <14ka7t S7He AL 1T 5 U
I, p-JNKO od A= & Hdt §lgle
AsEl 25 mg/mLe] A2l &JsiA p-ERKE]
QIiFekrE Azls] AA| = Gict olHgt Aik= TA
FE=°] HDF AzellA UVBel 9 f=H
p—ERKE] Qe fooHAl  JAIZe=H
MMP-1 G479 HAE 2ofigh Aoz A=
o},

it gle
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120
op-EREK
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= 4 *%
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o
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-g‘s Kk
28 40
z
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UVB (+)
Concentration of wheat sprout (ng/mL)

Fig. 3. Inhibitory effect of wheat sprout
extract on UVB-induced activation of
p—JNK and p-ERK in HDF cells.
Result is represented as mean =+ SD.
**p<0.01, ***p<0.001, WS:
sprout extract.

wheat

3.2, AN ==S9| T Hald &0t

3.2.1. B16F10 AZo] tigt A=A

ohe-A mE G Wehd g4 A2l BI6F10
Ao gt Y® FEE0] Alx EE] A
AL golr 7] 95t 50% ofHHeg olg
Wa 220510, 20, 50, 100 mg/me] %
T2 Aok, 4841t sl NR assays Al
goto] AL PEES SHotArk 1 A, WY
2% 5 10, 20, 50, 100 mg/mL s%7}A]
90% olde] A QEES Ueton], BE 5
EolA Al EAo] UehtA] ¢ Ag Edlst
gt olst e ATE B AL B4 F
ZE9 AlZE AQEE] 93% ol 50 mg/mL
sk el Az AdS APstckFig. 4).

R LR

120

=
1=
=]

a0

60

40

20

Relative cell viability
(% of control)

Conrol 5 10 20 50 100

Concentration (pg/mL)

Fig. 4. Effect of wheat sprout extract on cell
viability in B16F10 cells. Values
represent mean *+ standard deviation
of three measurements.

3.2.2. B16F10 Alxo] digt HAd AAAde
4

a-MSHE= A4 HellA oheFet A=d 7]
oot Gl T EEORA, E5] gFolu A
Aol o5 =Ado=w FH|Eo] Had ANZE
AF=5to]  tyrosinase®] /& F7HAA Hetd
TS Frste Aew dA Qo & A3
Foto] I8 FEEC] dHepd A oAl Bt
E Ay Hsll a-MSHe| s f=d
BI6F10 Alzof] 2% FE=22 s=d= As)
of detd A Al SAsk (Fig. 5).
a-MSH 10 nM& 2|3 BI6F10 Azl Hat
d AEE FEStL Al 50% o#ER &
oF WU 2EE 6.25, 12.5, 25, 50 mg/mL 5%
HE AHZgt & positive controlZ arbutine A}
goto] depd Alao] oo A3t depd A4
Fe Husioh AY Ay 38 FEE 50
mg/mL FEZolA 20%<] "Hzid AT dAE
S ERIstg o, AskoA Haepd Agidol &
HHog AAE & 12,5 mg/mL HEoA Azt
Aol oftt Frlske @4deol uEheuw
ol% sk oEXo= wWehd A oA &
E SRSkl 2 Afe| dixwoe= AMEH
arbutin 100 mg/m SZONA 46%Z Fol5HI
(p<0.01) FAsHATt. shAE 2 AR ARgH
FEE Hlwe] HZ o WA FEE] Hl6|
arbutin® =& FE== Aol AREEHSIZI A
o] Hole Aoz AmEH, BI6F10 AlZ] «
~-MSHE 2|3t negative control¥} H|W3|| Rk
= o 9 20% ngtezs W& FEE0] dofd
A A BdtE ohAa ofst AS &

R8s

o
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stk
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Relative melanin contents (%)
n @
< (=2

o

Contrd o-MSH 100 200 300 625 125 25 50
Arbutin (+)

a-MSH (+)
Concentration of wheat sprout (ug/mlL)

Fig. 5. Inhibition of melanin synthesis in
B16F10 melanoma cells treated with
wheat Result s
represented as mean *  SD.

**500.01, ***p<0.001.

sprout  extract.

3.2.3. d2hd A4 Sd MITF 2
Tyrosinase I@o] v|2]= FTF

Tyrosinaser= AAAll| @2 #Xxst= G4
polyphenol oxidasedell &5tH, A oA F
71219l g ¥heS Fuietth shie  tyrosine
oxidase®] A=A monophenol EEHE o
—diphenol= 4F8tA|7]:= Zlo]al, B shtbs= o
—diphenol& o —-quinone2 2 4t3FA]7]= DOPA
oxidase24 2] 7]%50]tt, Tyrosinase:= ©]2gt F
7FA 7% 2ol melanin polymerE A=
o mj¢ Fa3t %S otA =W, tyrosinase?]

rol

ws WS
Control a-MSH Syg/ml  Soyg/ml
a-MSH - + + +
e [
i
s
A-actm B e

24 AsAE 2= A2 97 melanin F4E 9
AE Nggtell glojA wle 2 SnjE Z2HA] it
[35-36]. & FE&=9 Haid A4 A 7%
= TSl $Isi western blotZ  ©]-85t
MITF¢} tyrosinase THeid &yt @4 gzt
£ glsty] fIste] "Hepd S A= 2=
=21 a-MSH 10 nMEZ Hzid  FAAEL]
BI16F10 Alze] A7jstdct. o« -MSHE AHg &
depd {Fo] izl vl folskAl 7t of
Qor, AN 252 25 50 wg/mLe w9
2 g3t & Western blotg ©]&3dte] MITF9}
tyrosinase?] SAAJA BIHE Fig. 60 eI
of. A9 An @8 2550 MITF oA 8=
2 ztolE YEA] ¢rot MITFS} tyrosinase &
A4 Al ti rE it ofet Ao g Sjly

k.

1. HDF, B16F10 AIZ & 2712 Al3tof tist &

W 2B AEEHS BAF An 07 100
mg/mL FE7H] Aelgh Avp BE Bzl

-
oo
=

g OMITF

100 { mTyrosinase
% 80

iz

gL 60

28

E‘ T 4D

R

E 20 4

] Control a-MSH 25 50
@

a-MSH(+)
Concentration of wheat sgrout (pg/ml)

Fig. 6. Effect of wheat sprout extract on the MITF and tyrosinase expression in B16F10

melanoma cells. Result is represented as mean =+ SD.

**%50.001, a-MSH:

a —melanocyte stimulating hormone, WS: wheat sprout extract.
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