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Abstract: To investigate the effect of peanut sprout extract
on skin care, we measured anti-oxidant activity and whiten-
ing action. As a result of measuring DPPH radical scaveng-
ing activity to examine independent anti-oxidation of peanut
sprout extract, there was strongly scavenging activity. Fluo-
rescent material DCF-DA was used to measure hydrogen per-
oxide created in RAW 264.7 cells, and all concentration dep-
endently decreased ROS production. As a result of measuring
nitric oxide to examine anti-inflammation of peanut sprout
extract, there was strongly inhibited nitric oxide production in
RAW 264.7 cells. Tyrosinase activation was found to inhib-
ited dose-dependant. Melanin production was also prevented
dose-dependant. Therefore, it is expected to be used effec-
tively in development of functional cosmetic materials.

Keywords: Peanut spouts, Anti-oxidant, Anti-inflammatory,
Whitening, Cosmetic
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Al -2 uket, o, U, vl 5 Al A Zhroll 4] A el =
ol g, A, v b, B0) 2 5 chorat bR B
2 PR f 2ROl 2] AR A FA A Kol vk
Qo] of 137} el o9l 45 wahn] FAol 4] 40| B
A7)0 A1) A gistel deka 5 o me BAL AT
HSh, A o) vkl - 571 GRS o ek Al
o] 34l o] o] £, o] W7 WF-2) so] woldk uf o)%0)
o2 HE RS BHE5L7] Y3f resveratrol (3,5,4'-trans-
trihydroxystilbene)& A AHs1A| ==t 5 FAF e o A=
A 9] $1E resveratrol AJ o] #o] ol H A 90uf| o] AF
7He Ao 2 B E ]It} [3]. Resveratrol> &2 3|+ (poly-
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=4 5722l phytoalexino]] 43t} [4]. Resveratrol 2] A3 2] &+

© 2 4 A £ (macrophage)?] A5 2 JAAR L&A
inducible nitric oxide synthase (iNOS)L.} cyclooxygenase-2
(COX2EL oA 3to] FAF 42 5hui [5], FAIS 2
a2 [6]0] tE A of k. GF AN A2 L =50 v (Alzhei-
mer's disease), @f (cancer), ¥ Ag 42 Z4F A o
Wohs a2 deA o, 2T Aol gy oy Y
TS dRE Har7led Aol AL, Gy FolA
Abet 2B A Y AR 7E AlE AR T T]

ol oA Ml Z2#l= shekE (polyphenol compo-
und)?] resveratrol& thf Ikl Qe I AN &=
Ao} B W FYZ 2§ ol HWiEo] ot H =AY

o 3 g 2 AbA) 24 2 Webd (melanin) 44
v o) w ek E a0 249 Hs A ARSI

2. MATERIALS AND METHOD

2.1. X ¢F

3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide
(MTT), Tyrosinase, L-DOPA, L-tyrosine< Sigma Chemical
Co. (St. Louis. Mo. USA)Z K| 1913} t}. 2',7-dichloroflu-
orescin diacetate (DCF-DA)+= Molecular Probe Co. (Eugene,
OR, USA)o| Al 9151 ). B16F10 melanin A 3£, RAW 264.7
A Aot AEF 2o 2R e Fsgn

2288 A=

AT AP E R AT TS ke H2E A
GF the Al =] 95% ethanol &4 44l & 71gk th-3 Aol 4] 7
A SOt WA A A Aol AF59l-S 3M filter paperE ©]-8-5}
gAIstaL, BAE F+==< rotary evaporators: ©]-§- 5to &
%3 ] heating block-2- ©]-8-5}0] ‘go}gl+= ethanol-s K7 &
2|31 2 £ 3.7 g9 25 (extract)S ¥ o] A/ 5= AFE3}K T

2.3. M| <%

B16F10 melanin A £ 2} RAW 264.7 A 2= 10% fetal bovine
serum} penicillin/streptomysin (100 U/ 50 pg/mL)S §H5-3t
Dulbecco's modified eagle's medium (DMEM) -89 © & 37°C
2 § A 5= 5% CO, incubatoro]| A Bl %F3} %3 th.

24.MTTE o| @ N Z54 &3

I FE2EY AlZ5EE Fstr] fste] MTTH &
31t} BI6F10 melanin A & A-8-3} 91 2, 24 well plate
of wellg 1x10°Q) Al Zp2 B33511 A B E FEH 2 7|5t
T 48A17F 5¢t 37°C, CO, B F7 ol A v Fat it 484171
% v oF 8-S v ] a1, Krebs -89 (mM : NaCl 137, KC12.7,
Na,HPO, 0.4, MgCl, 0.5, HEPES [pH 7.4] 10, CaCl, 1.8, £ =

& 5)0 = MTT -§-9 500 pg/mL-Z 2t wello]l 1 mLA] 7}s}
L 0j& Fo A 4412 o T A2l vl 2) 1, DMSOS
ZF wello]] 1 mLE 7}s}o] MTT formazans &3] A F ). A&
o Al 1587F MTT formazan2 $HA35| 238 & 570 nmoj| A]

FYEE SN FUT 2A0E 43 WE Ko A
Fotol BRgke 24t

2.5. DPPH radical &7 A

96 well plateo]] of|gt-2-0]| 21 0.1 mM 1,1-diphenyl-2-picryl-
hydrazyl (DPPH)-§H 180 pLe} B34 =555 =8
220 pLA 7}skal of - AR & 37°Cof A] 3027t vkt
3 FL 600 233 ZA (BioTek, Winooski, VT, USA)E o|-&
stof 517 nmoj| A S3 =5 S50t sde 2102 4
3 kA o 2 Agskel B ST

2.6. ) A3 2EH A YA &3

DCF-DA7} RAW 264.7 H] Z Y & S0]7}A] A Z o A] A4
 Arete 23 vhg-ste] FgEd 2 DCF= Abote = o
2] & o] 835lo] 243}t RAW 264.74 22 10 mL2] Krebs
buffero]] EAFA]Z] &, 20 uM DCF-DAE 7}8}1 30571 0] %
S 3Loj| A wj kst DCF-DA7F ¢ Krebs buffer® 3HH
A2 et & dalBelsto] A2 E FE3F3Th 1x10° cells/mL
2 ABS I ARE S HE A A3 T silica | mg/mLE
7¥sto] 3047 H,0, A= F- =5k Stk Ali2] 5 cell pe-
lletZ 200 pL2] Krebs bufferof] A EAFA] A 96 well plateo]] o
71 & P = (Ex 485 nm, Em 535 nm)E S48}tk &4
2710 = 43| g2 o & A sto] PHghS S5kt

2.7. Y NO A 24

RAW 264.7 A|ZE 24 well plateo]] 1x10° cells'mLE Z} well
o 1 mLA B335} th. 96 well plateo]] Al 3E v oF A58 100
uLe} GriessA|9F (1% sulfanilamide in 5% phosphoric acid +
1% a-naphthylamide in H,0) 150 pLE &3}at &, 55 Eol
HF-3-A]# ELISA microplate reader (MQX200R, BioTek, Win-
ooski, VT, USA)E ©]-&5}4] 540 nmof| 4] SHF =& =431
o} AA ZAS Y3 sodium nitrite (NaNO,)E EFE 0 2
Ag-ste] Bl st FUe 2O & 43 RHEH 07 Ay
shof B SHFT

2.8. AP Y ) A tyrosinase 4 =3

Tyrosinase 24 7] 42 L-DOPAE AH&-3514 T} L-DOPAE 2
mg/mLE- potassium phosphate buffer (0.1 M, pH 6.8)Z &4
3] &0]al tyrosinaser= 3000 units/mL == FH|3}S T
Tyrosinase 90 pLol| &= 2 3] A 3F W-F A% =55 10 L
S A3 o] @i & A o] & F 96 well plateo] 40 uLA B3
3131 L-DOPA (2 mg/mL)Z 200 uLE 91 37°Co] A 14|17t
WFE A7 F 475 ol FHES 2gehelrh U 22
o248 WA o m Agste] Bk 24ohech
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Fig. 1. The cytotoxicity of peanut sprout extract. Results are means
+SD from 4 separate experiments.

2.9. B16F10 melanin A o] 4] melanin 34 QA &4
B16F10 melanin A 3£ £ 6 well plateo]] 3 mLZ E-3F 3 10%
FBS©| 3% phenol red-free DMEM &4 o] A 124] 7t 5
HjFBGTh L A| R & 2H71 9] H &= 2 37°Cof| A 1027t
vl oFsto] A& 2|3t &, 1 uM 2] a-MSH (melanocyte stimulat-
ing hormone)& *| x5} 37°Cof| A 72A| 7t &-2t v 53T,
wjoFo] Bl W 3 1% (w/v) Triton X-1002 3H5-3F 10 mM
sodium phosphate buffer (pH 6.8)Z 100 uLE 7}s}aL 557+
shakingdt - A0 2 7] 31 0] & 10,000 rpmo]| 4] 57t
AAEZ31o] AL cell pelleto]] 1 N NaOH 100 L&} 5=
200 pLE 71531 60°COA] 1417k jorsto] Wb & ks
=91 T 96 well plateo]] 200 uLE 7] 32 405 nmoj| A &34 &=
=459c). SAG 2A0E 45 B HO D ATl
BagtS do] dWetd FEF0RE A2 HHFAS o835t
wellof| A A/ Aetd oS AFEsHolT

AN oL

N
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o
=
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3. RESULTS AND DISCUSSION

MLAZEY &F

S FEEY A E E4S gotE Y] §15t MTTE &
3l #3254l ct. B16F10 melanin A 2o B3 A4+ =55 25,
50, 100 pg/mL 5= 2 A 2| sto] Fet A} 5o met A
Lol ehA] grgtow (Fig. 1), il %<1 100 pg/
mLoj| A 98% A A E&-S e O 24 Q1A o 48513
< uff QP Ao Qo] Akl ol AlR H T

32 AR DA S G5 34
A 4] o FaEel A Ay SR
compounds) & FALS, B2, ot 5 Thpe el R Bt

E

§

§

7

Free Radical Scavenging activity

control 25
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T I : l
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Fig. 2. Anti-oxidant activities of peanut sprout extract in the DPPH
radical scavenging activity assay. Results are meanstSD from 4 se-
parate experiments. *p<0.05: Significantly different from control.

QIrha ¥ LE 1 9lon], 53] GAIEA R ol 4531 9]
o} [8]. o] 3t #l =4 3= kA= BHAFERA| A (lipid
peroxide radical)o]] 4> A 2 -850 A4Ht-go T4
AZ|A Ht. o] o] AR atol| A =2xF ol A =M AR5
© PS> DPPHE o] &3 A2t d 2 AR S &
3ff 2h1gk 4= U} [9]. 34kt 34 A1-g-of] -3t resveratrol
& che kel ol B A 228 0 A FHabe)
2189 ool i 7] ¢]5}0] DPPH radical 27 &84S 243514
Ch A 5= 25 pg/mlof A= m| e et A Y
EF 9L 01 50 pg/mLof| A= 15%, 100 pg/mLoj| A<= 28% &
AVSF 43S ek 9k (Fig. 2). A% 522 DPPH rad
cal A7) of 9Jgt A A}3oJ52 (electron donating ability)©] |
B5U Eohn o] B0 ojoko] FAISH AL ek
= Ao® &1 [10], GF4 FE=0 A ks B4
Bl o] AR -] A2l HlmskdE 5o ket &
Ao FEagol o A om AR YTAY 2EE A
Ao} ikt aso] A= Ao AR EHT

-

3.3. RAW 264.7 M| ) A reactive oxygen species (ROS)
2A 84
A AT A BT FEE A7 Aty d A &
48 L 9 A ShISHL, o] AFol 4 DCF-
DA BHEAL o] geto] AE ol 4 A4 H 2gehtiz
S5 th ROSE 73 &-ALo] = (superoxide), 50| =5
2ty Z (hydroxyl radical), ¥}4F8hraE SLOFRE 2 Abas
% (reactive oxygen species) O 2 H] QA= 354 L E3)
FAglol A7 B ok B ROSw= Al ZU
DNAQ] ¥H&, ohal 2] A3t (protein oxidation), Z] & 7FAFS} (li-
pid peroxidation)s-2] &4 UEY o] ¢F, G, T 43},
% Y ohFet AdS sl [1L12], 9% % =319
A3 7443 A7k H Aol A ROS7F o) 57 3h5 3}
LA o] okl HAlEar Qo [13].

Stimulant® A}8-3} silica 1 mg/mL-& 43% A}-&-2hc) Z2-& AY

Al
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Fig. 3. Effect of peanut sprout extract on intracellular free radical
generation in RAW 264.7 cells. Results are means£SD from 4 sep-
arate experiments. *p<0.05: Significantly different from silica.

dotglon], AR FEES 44 e & oz oA
SF3Ith 53] 2aL F=¢1 100 pg/mLof A 31%= 7F5HA <]

Asklch (Fig. 3). o] 2|3t At B3 vE B F&5E59 o
oA || E B3] 9] A9 L-ascorbic acid?} G-AFSE EHAJAF

2 2ASEE Ul A 915 ST 4 QU EI
resveratrolo| ‘s of Wz} ROSAHAS 7HAA|7] AT [14]9]
oAzt B Aol FRatal o= ‘:}oh‘?l & Foll res-
veratrolof| &J 3] E/JAtAF Aok 2 % ‘/}E}IH Aed
Ao T AR —%—%% =3} 3}

3 4. RAW 264.7 A ] A] Nitric Oxide (NO) 4 A &4
0L UE| Af et LR BE AT A 2327} A
+ g st glon [15], AEuE 47 Fae 4

1= 470] glo] A el Al oS- chorat 288 7k [16],
PEEY} AA Yol A L-arginine® 2 X nitric oxide synthase
(NOS)o] o]8] T4 FIck. A HEG-& 42 Hhof A AHof A,
interferon-y2} Al o+AJ lipopolysaccharide (LPS)Q} 22 H54
=4o] osf B3te hAA 7 GF/d AFlEFIY] F
8 WA E ez Aibshe ﬁﬂi &del A O‘E} [17]. °]
o3k 5}

ey ﬁw = w;wl 3

e 54111, A7k wle] Agke] 20 wAYZ3
480 2EA B4 A0 e, el B
& A 25He 203 947 Hl1 9

io ﬂiﬁ

NOS+= NG-monomethyl-L-arginine (NGMMA) 3} 2+ 7] &
SA o] ]3] ZAH 02 o7 F S 9100 NOS (const-
tutive nitric oxide synthase)?} iINOSZE Y& 4= 1t} cNOS=
el 4R EY (calmoduhn)ol oJEA O & 2&F S 2 NO
£ 2013 AFAS FA81L, INOSE LPSQF P54 Alo|&
JhSle) A0, <ld) FAIZ tjek o] NOS A4 ghet. of o
Y E NO= 95 ¥He2 A 3171 7] wi{oll NO 4/d A =i

120% -
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(change of LPS)
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Fig. 4. Effect of peanut sprout extract on intracellular NO generation
in RAW 264.7 cells. Results are means+SD from 4 separate experi-
ments. *p<0.05: Significantly different from LPS.

52 245 R0l fEHY FAF A

210]) AH§-5] 3 ST,

oA 2229 2550, 100 pg/mL S EH & LPSE 2}
k2 RAW 264.7 A 320]| 715ke] NO A AslE T

stom, 5= 92K 02 NO Aol AT AL 2 4
ot} (Fig. 4). o] 3t At GF o] AR 02 oz
resveratrolo] Z 2] ¥ =4 gfo| EGd Al (phytoalexms)_l e
og 3= zo] &4t Ao R AR Qi [19], B X
T, B30 Gufjoll A ¥HA = resveratrolS T A1 A, A1
*ﬂ:‘?@r 714 i Al 2o A 3 ES ATE UE AL Qe 7

A2} FAFSHCE [20]. whebA B FEEo] 23y
01 Q)= th4 9] Al B = resveratrol @] 280 9]*8]] NO<J A A
S oAg A o2 ALREE NOo| ofgh JZuhg-0 2 Leh)
=) s 9 FEAAS AL 5 U HAE a2
of 7k Ao] Sl Ao AT,

°l

)

3.5. Tyrosinase &4

FI3ANAE EHE a2 resveratrole FHTSFAL Sl
A Q] AlEo|t) [9]. o]u] W T Lof| A] resveratrol®]
Aepd Aol st aE Y58kl en [21], 53] tyrosin-
ase-related protein (TPR-1, TPR-2) 18] 3l microphthalmia-
associated transcription factor(MITF)o]] ¥ 3}+= tyrosinase &
& 74517 o AISHe AR B gt 2], 0] 34
4 e ThEst Wekd gHol o3 wAyahe tyrosinase
Wehd Aol 2440l 48E she BAZH L-DOPA
of s Wepd S g gtet [23]. webA Bl A UAl A AAl=
o R A 2HE n] Aol o e 4 Gl w5 n e A
A =M AF-E-o] 7k shet. WF AR F=E= 0] tyrosinase 3
o ot FaFe v A=A FotE 7] 9J3 L-DOPAE o]
sko] A5k tyrosinase 24 & S5k | 2F == AHE
oF A EES ) 7 2] 9] tyrosinase A2 & A 9o 100
pg/mLof A 35% B 22HdS AAlstAon, BFN &
2 27} 6%, 15%, 23%= & &£ 4 O 2 tyrosinase A2
A sk ATt (Fig. 5). o] gt A= B3 A4 Al =0l 3 T"rﬂ
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Fig. 5. Effect of peanut sprout extract on purified tyrosinase activity
in mushroom tyrosinase. Results are meanstSD from 4 separate ex-
periments. *p<0.05: Significantly different from arbutin.

o] Q) ™, tyrosinase TAS AA5H= Ao 2 ‘Q%%} resve-
3}

ratrol B ThFO] E2|H= E}?ﬂ’goﬂ O3t AR AR EH,
GZ PR 25 E-S S-R3) tyrosinase A A EX 1] 5 0]
A 7hto] 7Fs s A o' At HTt

3.6.Aehd 4 A3

Habdo w3 o] 7| Aol A Hakd A EZof o) A4 =
2o ME AR E T A% TS st Wahd S P45}
= dabd A ZE A ZA Yol A debleEE A s, ‘ﬂﬂ}

w5 e AR AL 7o) dakol oo Aav} el e
2 guhsich 24], 3 WIS Ao Mo iE wnE
S8k 75 ZE AL QIR v A A Ql A A 2w o] A
2 7 el Bk 5], ol Wehd P R
23} 3}54 whSo] oja) Bl sk B, 330} 2
QAo =E=H o-MSHE #H| 8= ZHA P A L7} A=
S drol Wty AA-S FE=3t) 2| o419 A] resveratrol
o| Watd A4S A A|sk= 27t UERRL 2™ [26], resvera-
120%
- 100% -
=
;E 80% -
E 60% -
:
% 40% -
=
20%
0% -

arbutin
100ug/ml

control

Concentration(pg/ml)

Fig. 6. Inhibitory activity of peanut sprout extract on melanin syn-
thesis in a-MSH stimulated in B16F10 melanin cells. Results are
meanstSD from 4 separate experiments. *p<0.05: Significantly dif-
ferent from arbutin.

trol-& S8l Sl WE AN Al E ol ek 4t wm| gt A
Aoltt. ek a-MSHZ 8= % B16F10 melanin Af| 32 o] 4]
G FEEo] Wapd Aol ow g F3ke nA=A|
PR B2 R0 2 AREa o 100 pgmLol A 58%
Wb A oAl sk 0n, WA 52 25 gL
FroA e olFth & AWE YEhHA] ke 50, 100 pg/
mLoIAE 515 O£ 02 dehdd A4S ol AshE S
e )lem, a1 =21 100 pg/mLofl A 26% A= A
2.2 ekt (Fig 6). J21% A3k Mo 449 2
= tyrosinase A A axel fARR 43S e
IR 2E2Eo] Hohd AM|Zox AHAo R orlzskg u]
lL A& & 4= Ut E3F Lee 5 [22]9] Aol A] B3l res-
veratrol@] W ety A A A& &1} BlukA e 4= gl o] W
A 2220l SheElo] Qs there) s ShatE S vRd
resveratrol&] 8- 2]gk 7] 0 2 sty o) X}, upebA] gF
Ak 232 0] B o 87 7R n)u) HAE A A

o] 7t 7F5Ao] 9l Ao 2 AFR L

4. CONCLUSION

2 A= Z1 ﬁﬂ% ShotES 2§kl 9lal E6| ghatst dl
g, tyrosmase o] AR o Es0] U= AL LA res-
"

veratrol A B2

=
4 s, o]l e 71%@ sgEe grane

o]

F=21 100 ug/mLoﬂ 98% 7\1]:-5’%4%%3 Lrebg o =4 oF
%j*é of slol A el dolgt AR E T FFANA FE=
O ApA| A 2l Ak}t 285 Yotk 7] 915to] DPPH radical
a7 B4E ST A} I FEE 25 pg/mLof| A=
o u) ek 27285 e e H 50 pg/mLof A<= 15%, 100
pg/mLof A= 28% 4TS} 2/d & LrEb $lth. DCF-DA &3
=45 o]-&5to] 2ol A A B = At dS S
A, Er oz o g AF g o £3) F1 H%2 100

pg/mLof A 31%= 7F5kA A5kt 4] ?l A5 A
=4 <l LPSE ©o]-&5lo] NO A& 2kt %E o
Aoz NO A= Ak g3 A% —%—%%
SFA 7H4 of] o] Sl= tyrosinase 4 of o w3t
L] ot 7] 98| A A3} tyrosinase 4 % z
TN FEEOA T YEHOR Bl B
on 41 =59 100 pg/mLoj| A= 23% A A4S
2 2EE] dehd Az ogh debd B
L _4_,_;<4 oz gy Agzﬂ o AR} T}, o)A
TH & o BFAL FEES A4S Y I Y “]H
o] SRR 7]5A ﬂ’%ﬁ a4 7ol QlofA 72
2 &80 7ted ACRE AtREHT
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