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2 % E dFoNe FEAEYA 529 FHB B7E B9l SFE dEEAY 78S AT FER
ZeA 2280 tist A8} a9k= DPPH/ABTS 21t 47% 24 9 FRAP B4, AlZ AE&S MIT assay, 39
B3I-= nitric oxide(NO) AFZ9A] 2 iINOS @A W £ ot f3l= £ 3% ¥ Staphylococcus aureus,
Staphylococcus epidermidis 2 Escherichia coli€ll tigt 3Hd AP 4013t HESFEB(MN)T} G435
(WN)Q] SE2ej8E g 22 2.92+0.01 mgGAE/g, 1.67+0.02 mgGAF/g2 UeFdth. MN $2&&2] DPPH, ABTS
9 FRAP #h2 HE S04 WN FZERTH =7 UEPTh RAW264.7 Alo] tigt & 3589 AlE 542 BEHA
ATt %ol 1 mg/mLEEolA MNIt WN F25E9] NO /872 11.69 pMt 204 pME Z3=oH, MN &
E9] INOS &l o 452 55 5k JEH o7 JA = B3 MN 252 S epidermidis a5l A5t
A5 Bt olefdl ANER FELASYA 2252 IS} FY, PoasS AW AAEd THEH 7430 &
ok g

FHO| : FERZESA, i) I, I, HE €=

Abstract This study evaluated the possibility of Hoangtonogak Plus extracts as a bioactive ingredients for
cosmetic products. Methanol(MN) and hot-water(WN) extracts were analysed by DPPH/ABTS radical
scavenging activity, FRAP value for anti-oxidant activity, MTT assay for cell viability, inhibition of NO
production and iNOS protein expression for anti-inflammatory effect, paper disc diffusion method for
anti-microbial activity against Staphylococcus aureus, Staphylococcus epidermidis and Escherichia coli..
The contents of total polyphenol of MN and WN extracts were 2.92+0.01 mgGAE/g and 1.67+0.02
mgGAE/g, respectively. DPPH, ABTS and FRAP values of MN extracts were higher than WN at each
concentration. No significant cytotoxicity was observed in RAW264.7 cells. Furthermore, NO production of
MN and WN at 1 mg/mL concentration was measured as 11.69 zM, 20.4 M, respectively. In addition, MN
extracts showed anti-microbial effect only on S epidermidis. Also MN extracts suppressed iNOS protein level
in a concentration-dependent manner. According to our results, the MN extracts demonstrated its potential
as a natural source of antioxidant with anti-microbial and anti-inflammatory properties.
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Soll &H7F 7HE &tk Q0] IH59] R EevE

201 (Cucumis sativus L)z M2 S5 gapo 2 o1 4820k 9ol Cucurbitacin B 4%
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o] AP YA g2 Adficte T, Lo|2HH
Z&3} ascorbic acid oxidase &4 #H< 5% &
AESH2], 20] €725 £29 sphingolipid 4J&0]
EntES} A& A Al fofet HAA o daf njgEe
AL dAIS= FHA=(3], acetic acid-induced
writhing "F-A 58 ZEoA JEA &44] 59
ofgfetd dsol Hiso] ot &3] sPgE AT
st Qo] HgEFEEY nHATL5], o] 2F
A (crude juice)¥ hyaluronidase Al L FFEA
elastase As B&(6], 0] Aot =22 FALIT],
Q0|E &5 T4 248l 5ol Higt AP+ 2
=0 otk et eol= AE, AedA, g 2 d
v AR, As Be F5E 2019 715/E ol
o2, AR} 7|50 Relehs 49 Ig3E Akt
AEE 7ol Eds] AYPE L 9lom, FAlo) AEEY
715730l izt &5 H7F At #50] BuEa gl
[9-12]. ¥uk=ZHyellowish overripe cucumber)2 &
2 AR I A2 W = A s AE
< 93 FYas T FE AEHH A7t F2 o|Fo]
A AH13]. FEwZEHA(Hoangtonogak Plus)y= 1l
o] Al 71E Be AGAHES Rt MES F
F8oH, FHZAL(www.seed.go.kr) FEEZH 5
EH3 52888 5EH AESoE Yy 4 29X
I3 712 A7} obd Harg vt gtk £ dtolA=
Az FERAEHAY] A} 1452 AALAE 5t
OhFet AR F&0] 7hsstal, 5 & 29 AAt
Bolsto] AlEA 9 YA 4 F20 F71-8H=EA
7} Wol ZREI Y= wEe =& Al f7180<t
9] 54 2 715490 gle AAE, F 7 SHE A
Bolo] 7 FELZFERA 529 ] Al oA,
T, T 5= ZA ABEEE Bla-grlelglth B
gt olgfek &3S vEl= REEEY 22 € 18
3 AAFol, AR nEAE AL Al 7=

£

21 FE2 M=

FELZEHAE BYA 5Y971AH (https://ag
ri.pyeongtaek.go.kr)oll Al Algdo} ALgstct. A
& Z FERAZHA e A2FF 122 g9 6

0% "gke SLE A7Fste] 60TOllA 15417 B &
A A2FF 102 gofl 518 AAIE H7IkE 80T =3

oA 15A1F F&5to] o1} & FSolgith sAA%
T FHF Aol £ AR FH2 MeEFE=(MN,
60% methanol extract)®] 3% 27.626 g (=& 22.
6%), @54EEE(WN, hot-water extract)S 24.787
g (& 24.3%)°1tt.

2.2 st Y =
221 XEHs =
1,1-diphenyl-2-picrylhydrazyl(DPPH) radical
A2AZEE E4517] Y8l Blios[1419E WPt A
831t ZF A& 100 ol 200 M DPPH 100 W&
93 vortex & F 158 &< 9h&A1F] ok ELISA re
ader(SpectraMax 340, Bioteck, Italy)& o]-85t9 5
17 nmolA =g 45Ut EEEEE L-Asco
rbic acid(Sigma-Aldrich Co., St Louis, MO, USA)

£ AHgSIET.

o

ox

222 ABTS 2i0jZ AMs =%

ABTS radical 2452 &7517] Y3l Fellegrini
1519 B AT &, 14 mM 2,2-azino-b
is(3-ethylbenzthiazokine-6-sulfonic acid) 10 mL
o} 490 mM K3$,0s & TF2E 29sto] AofA
14~16A17F ¥HGA1711L, HFEH o s 29 &3k
Zrol 734 nmollA °F 0.7+0.02 & YERHESE ABTS
solution& A|Z3IH} &5 20 woll ABTS soluti
on 180 W& Z7Isto, 3087 ¥ &, 734 nmoll
A FBEE ST EE2EHDZE L-Ascorbic a
cidg ArE-stATH

=
S
=
=

2.2.3 FRAP value &3

FELZEYA sy d452E0 93t 2
9] g8 =42 Benzied WHS WEslo] 4~}
thH16). E2E4 Iron(lD) sulfate (FeSO4,7H.0)E &=
THE A Zsto] BEHTIAS 246l FRAP
294(0.3 M acetate buffer pH3.6 40 mL + 0.01 m
M TPTZ(0.04 mM HC) 4 mL + 0.02 mM FeCl; 4
mlL + S5 4.8 m)E WE T, 47 200 WX =+
stoltt. 55 FRAP 899 5= 55 20 W&
H7¥eE o2 37°CollAl 427t 9H&A1Z1 5 594 nmo]l

=
o
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Z29% FFS AOACI17]9] ¥H< W33t Folin
-DenisH O 2 $35I5Ih 72t F2E2 TEEE A%
Sk Al& 200 ol Folin-Denis reagent 200 W& &
7¥oto] AJ2olA 587 BRAITl T, HFET 5%t
HEE NaxCOsE WOl daolA HAstith. 1At
T ASHS FHsko] 96 well plated] =4 SLEE 7
60 nm oA A5t ol HEEEQ gallic
acid(Sigma, St. Louis, MO, USA)E AR&-5l9] mg ga
llic acid equivalent(GAF)/g= YERAICEH

23 EE &1t 4

2.3.1 MIZES 3 M M= HiX|

2 Ago] ARE AlEF= HReA tAAIE, RAW2
64.7 cell(mouse leukaemic monocyte macrophag
e cell line, KCLB 40071)& AR8slloH, A EujfRE
93 10% FBS(fetal bovine serum, Gibco., USA)2}
1% penicillin-streptomycing %3Fsl= DMEMZ At
|51, AlZ= 37C, 5%CO, 27004 vjeFstrt.

2.3.2 MTT assay0i| 2§t M MZEE =X

FEE0] tigt Alx=4dE dotEr] fisted MIT
TG olgate] Skt RAW 264.7 cell(5X10*
cells/well)& 96 well plateollA] vjst ohs 2t &
B2 5EE Aot 37C, 5%CO, XA 244]
7+ wijgstdtt. ZF wellell 5 mg/mL %2 MTT &
50 WA Par 2A17F 7} vigetgitt. HiA AlA &, @
4% formazan 274 100 we] DMSO o] &3
AlA 550 nmoA SIS AR NEEHL
Azt vt SRS 100% BEES 7IEC R
Az ATy A Alx 22 Astith

2.3.3 NO Xfollgtd &4

Nitric oxide (NO)= RAW264.7 cellollA nitric
oxide synthaseol oJsf LHEH A|ZHjF A4FHC
2 219 NO9Y A HEZE Griess Al AR8-510]
NO, 9] B2 2335}99tH18]. AZEE 96 well plate
ol 5X10% cells/wello] HE2 A4sto] wjgdt &
2285 0 A8ty 147F A3 3 LPS(100

ng/mLE Aot 24A17F BiFotitt. BigFH Y
5 HE 3l5to] Griess Al2F §H3AIAH 540 nmo]
A FBEE S

2.3.4 ASHH HUA YRy

RAW264.7 cell& 6 well plateol|A] 4X10° cells/m
L9} A27t Heg vifHol] B5A1A 3 mLA £55
of vijstirt. uigHS A A% v PBS(phosphate b
uffered saline)Z A&t & |22 DMEM HIAZ 74|
Siolth. Alxof| 7 2552 R At 24 &
oF wioet & ISR E=EA LPS(100 ng/mL)E A5kl
vistoirt. il I s SASH| sl 24407
3, A€ AASKL A1 PBSE A1 the cell lys
atesOl] RIPA lysis bufferg H7folo] TS &5}
At TS AgRkslsto], 10% SDS-PAGES] #7195
St & PVDF membraneC & O|5310] 5% BSAS 14]
7t blockingst%itt. 13} @A 2+= Rabbit &-iNOS(San
ta Cruz Biotechnology, CA, USA)2} Mouse &-8-act
in 22} YA == F-rabbit IgG, HRP-linked antibo
dy(Cell Signaling Technology, MA, USA)2} &-mous
e IgG, HRP-linked antibodyE AR83t &, Chemilum
inescence detection kit (EZ-Western Lumi Pico, D
oGen, Seoul, Korea)Z THid-& AE5IHTH19].

24 gy &8

241 Az 4

T AN Ao AT FATHTFE D88
Staphylococcus epidermidistKCTC No. 1917), St
aphylococcus aureust(KCTC No. 1621) ¥ I#<
A4+ Escherichia coliKCTC No. 1039)2 =44
Tt ALY WEAYAE (Korean Collection for Ty
pe Cultures, KCTC, Korea)ollAl £<4tol 37C, nut
rient broth(Difco, USA)oIA ¥iFst3ct.

a
cC
=
[0}
=

SEA}

SEAG IS
G &4 HHORZE paper disc diffusion

of oJstel UAIstoict. HakAlo] werE 37k4 @5

A7l & Hat ® HE o7 FUSH =TSt
8 mm9| paper disc(Advactec, Japan)S HH|
Ao 3% 0.03 mL/disc7t FEE 24 FE2ES 5
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THZ SAA 37TOA 18~24A417F viFsto] disc
9] clear zone(mm, disc Z3H9] A4S =453t

25 &4=4

E o AAE RE AT P+ BREAE U
B2, Btk Atolol] diet o2
estE 0183t p-valuegkS AAlste]l EAA 994
ASS AAIBHYLE p0.05%1 F¢ *2 H7|59L, p
0.001%1 7% == H7|sto] |oFS HERfIth

student's -t

3. g7 Zu o nF

3.1 htet &

3.1.1 DPPH 2iC|d A/ &5

DPPH radical £7%5& P43 2tHd shghedl
DPPH7} A= RE /2 Aol 2s) glse
g AlE FEEEN o FAE HegEYy
A S8S E4cke FHAQ do|tH20]. FE
L7Ho] WeEFEE MN) e @FFEE(WN)Y 2
td &A= S4T 43 FHHETY L-Ascorbic
acid (1 mg/mL)9 7% 94.7+0.10%% LEREO
Fig. 104 K Hie} Zo] 7 255 5= F7i ‘I}~
gd A7so] 7S ERIstth 20028 Kaur
£ OFAo19] o HAE o R Erfjo] e FASH
4 A9E BAstglom21], 11 F 20l & A
A AREE HekE 22 f7] &Yl ofjgkE= ARES
o AisHso] 343%% FHFEH(28.0%E} =t

1 BYskgich DPPH 2HHE a7 235 &9 &
ELZEs &0 WA /3 A
FHEARA 7540l 2 ACE 7|tiE

o
=
=

50

- EMN B WN
EPTI
-1
5
5 30 1
-
g
220 A
=
5 10 -
- II
1 mg/ml
Fig. 1. Effect of the concentration of various

Hoangtonogak Plus extracts on DPPH radical
scavenging. Results are the meantS.D. from
three independent experiments.

3.1.2 ABTS 20/ aAs &1t

ABTS radical ABTS salt®} 7225t AksHA| 9] A
%9l potassium persulfates ‘ﬂﬁ/\]ﬁ AYE HE
Aol ABTS' 7} 45 AlFshz FAtsHAo ofs g

&= Y982 4244 (hydrophobic) A& Zgst DP
PHe} 22 X5A(hydrophilic) B+ X84 (lipophil

ic) AlR9] A4St &4 7o §-8-5tH22]. Fig. 20
Al Bz HiQ} o] ABTS 2ttjd 4745 4% 1 5
T 1 mg/mLojA Wek32&E9] ABTS 2HZ A4
TS 40.83+0.24%2 ATFEE(26.71+£0.14%) 1
o} 1.534) &A Uehtth. ®3F DPPHE} ABTS Ao
A EE 7 225 & 223 fdd 2% 37t
© FELAEYA veed} d5FEE | S &
gl 71ofste fE AEY 7FsS AlARIT

EMN BEWN

_
g %
3
= 30 1
=
o
-
g 20
=
v
5 101
<

0 b8

01 02 0.5 1 mg/ml

Fig. 2. Effect of the concentration of various
Hoangtonogak Plus extracts on ABTS radical
scavenging. Results are the meantS.D. from
three independent experiments.

3.1.3 FRAP value &8

B 72 o83t EAQ GHAle 2w o gL
DPPH, ABTS, FRAP assay 5°| 9loH, gtz 47
54 243H= DPPHS} ABTS BA4H3} &) FRAPS
W2 pHRZISIIA] Fe3+7} Fe2+2 =)= Y&
ol g3ttt EFEA ferrous sulfate(FeSO.)S HE=

719 FELZ 7+ 2559 UYL Fig 304 B
H}QHE ol Mgt T G-FEE X%“/PﬂE(Ol O
. 0.5, /mL)Oll Hlgsto] Frletolo, Hghe:

Z=°] %3 Rt &7 uEn siE_LcﬂﬂaA
HeEFE2 90t A 24 AlRETh



PEL-Z2A 2520 apis gl U goe &5 187

40

EMN BWN
30 1

20 1

FeSO, (uM)

10 A

0 4

01 02 0.5 1 mg/ml

Fig. 3. Femic reducing antioxidant power assay of
Hoangtonogak Plus extracts. Results are the
meantS.D. from three independent experiments.

314 & ZNs 3

FELZEHA vegd} 945259 § Evs
SF 24 ATe Table 13 2t} Wg 2252
92+0.01 mgGAE/g, @54FEE2 1.67£0.02 mgG
AE/go 2 metEE 5] EduEgo] dFFEE
of vlgf 1.754 =A YT 20129 Abu-Reidah
£ 20| A&o= o 73 FY EHEdEC] I
=o] lokal B argh ub Qlvh23). whekA] A B
23 FELAZYA ey} GeFEE] ISt
FEAE AT Eo 288 o2 AlgEH

Table 1. Total polyphenol contents of Hoangtonogak

Plus extracts.
Sample Phenolics content (mg/g)’
MN 2.9240.01
WN 1.67£0.02

"Gallic acid was used as standard.
Data are represented as meanSD, mgGAE/g

32 gEE 4

3.2.1 MTT assay0i 2Igt M2 ME=E =X

I A+e] Az 421 Lipopolysaccharid
e(LPS)= HAAIZE S43HAA NO, AlEZI]I, &
JAtaE EORE toftt A5 E4E EHIAXIT 1t
QA gRIMESF RAW264.7 cellS o]&3slo] FEw7t
EA FE2EY A 542 SF0l00t FEEZ 5
0.1, 0.2, 0.5, 1 mg/mLE 24A17F A2J5t B} Fig. 49
A Bz Hiel Zo] &5 H1Ek 1 mg/mLojA AlZ
/0] YA o= A gelsioinh w2 o+
oMe FAT oM FEEY L M= =40l 4
ERfA] ok Fa5E 1 mg/mL ofstollA ZIgskaict.

140
u w
120 | BMN mWN
= -
£ 100
£ 804
2 601
H
= 40
o
20 4
0
CTL LPS 0.1 02 05 1 mg"ml

Fig. 4. Effect of Hoangtonogak Plus extracts on
cytotoxicity in RAW264.7 cells. Results are
the meantS.D. from three independent
experiments. 'p{0.05 compared to the
negative control.

3.22 NO ¥4 o &t

AW NOE synthase(iNOS)oll oJa] A== &
7] E4E QFoA AYet FA o gt ®oi7]
Z ShUEHA Tge] NO 4L wofel dis 4o
o FELZEYA 520 tiF NO 494 A
£ Yot 9l NO Reed& &34l LPSE A
sto] BAE NO 42 Griess Al2FE ol-&sto] 45}
Aok 11 23} Fig. 50041 H= Hfet Zo] LPS A2t
T NO 872 izt Hlaf < 34 F7H=%oH,
ES RE FEEA vk gEF2E NO 842 9
A5t Agatemor et al, [20151%= agarol 9J3f &
THE F9 B 12 5ERdoA Qo] FAAE(h
omogenate) v ¥ Ao @ HFo] ZraEE A
< HI5FATH24).

2 oy

NO (M)

CTL LPS 01 02 0.5

1 mg/mL

Fig. 5. Inhibitory effect on NO production of
Hoangtonogak Plus extracts in
LPS-stimulated RAW264.7 cells. Results
are the meantS.D. from three independent
experiments. p{0.05; “0.001 compared
to the positive control.

A=

32.3 INOS CittfEl orsd 2A &1
7

R A Al A|ZEF RAW264.7 AlEo|| LPSE I=
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S-S fEd o FERAEYHA FEES ATt
F iNOSY ©¥id ¥ =& immunoblotting &
Aqyog 2459t 1 AF Fig 6004 Be Hiet 2
o] 4=0 = LPS A A] iNOS THid wgdo] 3]
F7tetgon, FELAEHA HHEEEE9 A 5
Tof 9sto] T YEHOE HAHE AS FUst
o webs] FELZFEHAY i et 45 43t

B} kg THHS BAT 4 S,

mOIr

1Ps - + + W + + + + o+

mg/mL - - 01 02 035 1 01 02 035 1

‘—————-—-—-———-| iNOS

I LS

Fig. 6. Inhibitory effect on the protein level of
iNOS in RAW264.7 macrophage cells.
Cells were stimulated with LPS in the
presence of Hoangtonogak Plus extracts.
The B-actin was used as an internal
control.

dermidis 181 ) EAQ] Gram 244 E coliZ} 9l
o FELZAEYHA FE29 FHEES IRl A
= Table 29} Zth FAUZR T Ampicillin (25 mg/
mL)9] A$ #F S epidermidis, S. aureus, E. coli
oA 2+ 0.5 mm, 1.3 mm, 0.6 mmZ clear zone
< 5o FELLEYA EE FE2EY B¢
S. aureus®t E. coli 4504 BFFEES 3T 45
HRolA St E/do] TEEA] Aot ol A=
Chumg & Moon[25]9] Qo]3&Ed o3t FJr|¥&E
AFoA DMSOZ 20|5E&E2 &3iAZl & S aure
us, S cerevisiae®} E. coli #5°) HZ5L 10%%
FEEZ A9 b o] UehA g2 2

Al BHE S epidermidis @50 A= Hgk
F2E 10 mg/mLY A&ZolA 0.1 mmZ 4t
7} YeRtos 50 mg/mL¥ 25 mg/mlLe] IEE
oA 0.2 mmE FHRIN7F F7FsHH. o3t A
£ EdE FELAEYA HEEFEE 10 mg/ml
o9l sk ZZoA TF AEEHFY S epidermi

foi o

dis9) o AAEE A sk

Table 2. Anti-microbial activity of Hoangtonogak Plus
extracts on several microorganisms.

Inhibition zone diameter (mm)

c el
onc. 5
(ng/mL) 50 25 10 5 mg/)mL
Strains W M W MW M W M
S.epidermidis - 02 - 02 - 01 - - 05
S. aureus - - - - 1.3
E. coli - - - - 0.6
Amp; Ampicillin
4. ZE

2 AoA AEH FELASHAE FHSALA
5E5H (65W3 5288) AEFS ol8sto] HA
£ YEEA 7S RAIA HEkE B A5
5 71 GHfoll WhE 2229 Ak} Al bR, &
A, I S Brlea

FELZLEHAY 60% HHSFEEY 82
2.76%, Qe5EE0] 3L 247%2 F 7HA] &4 #}o]
o] & £E&2 Z AolE UEiA 4ottt 1y
Alst 855 B7Ieh] sl SriE 47 YEE o]8gt
DPPHS} ABTS £4 23}, deh&3EE kol =
sto] 2 4A Ao F7lete AL Estoirt
HEESEES G5LFEEEY F9 S U8 F
7HNRoH, FEEHE T &4 29 HeFEE
o] 2.92+0.01 mgGAE/g, @F&E°] 1.6740.02
mgGAE/gl =2 HehZ3:E59 A8 E4o] &4t
< Ikt

JELZEHA FEE2 0.1~1 mg/mLe] 5% ¥
QoA 9] A EZF RAW264.7 AlZo|A A oF
Ado] grEon olgt sExstoA HEE
= @5FEEY Y 552 Bl Yl A5

191 NO&F NOF < 913t &4 INOSS| whaid
FEZ gRlsiit. 1 4 HgEREE 5
S5 mg/mlFE HIEE 1 mg/mlE FE5 557t
obdE oA ;o] F7letg o, ol2fg NO 4
A A= immunoblottingS £3 iNOS2] gl

H

)
rl' m.ln rl
o
N 2

Om_ﬂ;‘_‘

ox Hfr
19,
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A 0 o] WehesEE Aelo] ue A 2

389 G 52 WP 9

S 5% A S epidermidis @50l tdl T+ T
do] F=| .

2 AFoME S 9524 7Hett Ad &
U2 g 9ol 712 HALE AU ERE g
AFSS BN AR ¢ 3PFE R A48 B &
EnZMEY A0 Hegsd dpREE9] M) I,
FE &) 7loste FRAES o838t MR, Y&,
Al & T ARkl &8 7H7 2 Ao
HotEct
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