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Abstract

Skin plays important roles in protecting the internal organs from the chemical-biological risk factors and ultraviolet light.
Exposure to the chemical and biological stimuli has a detrimental effect on skin's structure and physiological regulation.
Therefore, much attention has been paid to natural products that show biological activities such as anti-oxidation, anti-aging
and anti-bacterial activities. In this study, we investigated the skin-related biological activities of Oenothera lamarckiana aerial
part extract. The extract contained 229.35 mg TAE (tannic acid equivalents)/g total polyphenolic compounds and the extract
showed relative high antioxidant activity (SCsy value: 8.52 pg/mL). The ICs, value against tyrosinase and elastase were
307.94 and 181.51 pg/mL, respectively. This suggested that O. lamarckiana can be applied to whiten skin and slow the
aging of skin. O. lamarckiana extract showed a growth inhibitory effect on Staphylococcu epidermidis (minimum inhibitory
concentration: 250 pg/mL). Interestingly, O. lamarckiana extract showed no inhibitory effect on Pseudomonas aeruginosa
on the paper disc assay. Yet the extract inhibited the growth of Pseudomonas aeruginosa on the broth dilution assay in a
dose-dependent manners. Taken together, O. lamarckiana could have good potential for development as an additive in the

cosmetic industry.

Key Words: Oenothera lamarckiana, anti-oxidation, anti-aging, anti-bacterial activity.
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Oenothera®s 25kol%0] ThFst Ae]2/do] Hars L qiot.
ko)L (Oenothera biennis)o| A £+ Oenotheralanosterol
A, BE macrophage®ll Al interleukin-6£} tumor necrosis
factor-a'2& S 4|31 (Singh et al. 2012) 33} a4+ &
7} RAE A THSingh et al. 2017). N71&2e]Z(Oenothera
laciniata)®] 80% OEHe FEE HY=2 JAtske} gt
a3E BHYom(Lee et al. 2006, Kim et al. 2007)
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5. Elastase assay

96 well plated] EE5o|E FEE AlE 10 uLe} elastase
714 N-succinyl-(Ala);-p-nitroanilide (1.0mM in 0.1 M
Tris-Cl buffer, pH8.0)E 130 pLE 93 25°Col|A] 587+

28ttt Elastase (0.1 U/mL in 0.1 M Tris-Cl buffer,
pH8.0)E 10 uLE H7FsH & 25°CellA] 3037F 2]+ 410
nmelX FFEE ST a2l DMSOS] S5
EE 5%E AT FHANEFFOE ursolic acidS AFE-S}
AT A& 9] tyrosinase AEE AXPEH I U3t

6. Paper-disc assay
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<Table 1> Microorganism used for anti-biotic effect of O. lamarckiana extract

Microorganism Media Temp.
Gram (+) bacteria Staphylococcus epidermidis ATCC 12228 Mueller-Hinton agar 37
Gram (-) bacteria Pseudomonas aeruginosa ATCC 27853 Mueller-Hinton agar 37
mg/mL 10 uLE paper disc (6 mm)°ll 2] 3+ & Az3}o] 100
L= 278 —“10 = - % { TPC:220.35mgTAElg g d d
= stk tlZ-2. 2 DMSO 10 uLE paper disc
o Mz sle] Axs AL AT Paper discE AlEg _ wy SCeSo2mt
=g A o] eEa AN 37°CelA 184 g ny
70 B WA F disc FHA A A§A 5 S (clear g w0
(s
zone)®| A|5& A3t 2 94
D
g 40
7. = AX5H& X (Minimum Inhibitory Concentration, MIC) > 30
a5 247 wieF wixIel 2 vkt 5, Al "
e Fstd Zzte] 4575 AT 5%10/mLe] H=S MH .

A v R (Becton-Dickinson)oll Al F-#-4S 1515 T
Fdylo|$ 2520 A4 FE (.13 mgmLolA H 5%
2 mg/mLe] F<] HollA] MH A wjx]of] ©A 8431},
iz 7F Age] 593t HF 8] T2 (%) HE
5 DMSOE H7belslch. F-frag 100 uL, =¥ FE2&
< 96 well plateol] ZHz}F 100 uL¥ HE3sFTE 37°COll A
18A17F ¥l = 600 nmollA S35 Ao, w2 A
a7F dojues HAaghs HAoAMEEMIC)E 283kt
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FEAHE2 3 Tukey’s honestly significant difference test®
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1. O. lamarckiana &&2| DPPH 27{ 51}

O. lamarckiana 2’357 FZEC] =49 &2
229.35mg TAE (tannic acid equivalent)/g®] AT}, Oenothera
<& dulo| o] TS Tl telire o8 =&
ol BaE vl k. O. laciniata AZ2] 80% e-E F&
EollA 63.96 mg TAE/g®] T&(Lee et al. 2006)°], 100%
ek FEENME 66.3 mg TAE/gS Fao] Harsdck
(Kim et al. 2017). O. biennis 2] 80% WEHE FEEolA
= 35.82mg GAE (gallic aicd equivalent)/g®]$1-2-H (Moon
et al. 2017) O. larmarckiana 42 70% OMHIE FZ |4
= 185mg TAE (tannic acid equivalent)/g®] A THBhatta et
al. 2013). S E HRAAM Oenotherads Eoro|EZ2 ],

OL(ug/imL) 31 63 125 25 50 AA

<Figure 1> The effect of O. lamarckiana extract on DPPH radical.
OL: O. lamarckiana extract methanol extract, TPC: Total phenolic
compounds, OL: O. Ilamarckiana extract, TAE: tannic acid
equivalent, AA: Ascorbic acid as positive control (75 pg/mL).
DATA are presented as mean+SD of three independent experiments.
Means with different letters indicate the statistical difference
(p<0.05)
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3.125, 6.25, 12.5, 25, 50 pg/mL 5= 4 DPPH radical®]
a7 235 Adsiith ZF F=wtolA DPPH &A&2
18.79, 36.11, 65.88, 83.99, 86.46%=% TL <oEXHOZ
DPPH radical®] 27385 #1513 thFig. 1). FANZRLL
2 AFE-3F ascorbic acid (75 pg/mL)E 87.85%EF H. At}
Ztzto] FrolAe] AAER A SCs9 # 8.52 ug/
mLO| A Th<Figure 1>. O. laciniata %] 80% A&
=& DPPHOl thdt SCsy 74> 44.21 pg/mLe|ATH(Lee et
al. 2006). Bl=4 &2 7o) DPPH 4~7%5S Hole Ao o}
Ui sl EFER NE EZE0] 283 3= DPPH 47
o] TEA wEe] & & = o= THsEEE
ZF2t DPPHE] a7 sAtelell o] Arke BiEo] ot
(Zhang et al. 2017, Lee et al. 2012). O. laciniata 1 %2]
80% N F=E3 O. lamarckiana A5 FEE2] 9
SAEZ 7F2 DPPH SCs (50% scavenging concentration)
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<Figure 2> The inhibitory effect of O. lamarckiana extract on tyrosinase (A) and elastase (B).
OL: O. lamarckiana extract methanol extract, KA: Kojic acid as positive control for tyrosinase (25 pg/mL), UA: Ursolic acid as positive control
for elastase (50 pg/mL). DATA are presented as mean+SD of three independent experiments. Means with different letters indicate the statistical

difference (p<0.05)
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Tyrosinase= tyrosine 2= L-dopaS 712 =Z 3} hydroxylation
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3l tyrosinase &4 A EH7F A=A screeningHrt
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ofsl] &ali7t dojubd F5o] WS oA elastase®] &
e Atk FEE 24E5S Bske A Es
tHKwak et al. 2005, Tundis et al. 2015). O. lamarckiana
o] mwgae} st gIE 2R dolry] fE O.
lamarckiana A7F5- 325 3125, 62.5, 125, 250, 500 pg/
mL FX=14 tyrosinase®} elastase®] &4 A a3E 9l
3Att. Tyrosinase®] 739~ 7+ A2lEolA Asl&2 6.08,
17.59, 29.43, 43.44, 63.29%%Z = 2|=H O 2 tyrosinase
o] &S AAIHS RISt PR = AR kojic
acid (25 pg/mL)= 80.49%E UERNSITE ZF Aol Al <]
F2ANEE A tyrosinasedl] 3 1CsS 307.94 pg/
mLe| AT}, Elastase®] -9 2t A2l E=olx #3l]&2 9.68,
21.05, 46.51, 60.19, 69.12%% AT T=5 TS 1
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ALt elastaseol] T8 ICs, (half-maximal inhibitory concentration)
2 181.51 pg/mLeltt. 715748 R 5o Hojutk
3 &% epigallocatechin gallate (EGCG)E T3l =
2} G4 FEE2] mushroom tyrosinaseo] W8 ICspS 144
ug/mLZ O. lamarckiana®] WMer-E FZE5°] a5°| FUTH
(Sim et al. 2018). A elastaseol] et H2} I 25
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7} 28 3= Hole Zo=E Helt} 3A|vt elastaseo] T
31X A= 66 ppme] ICsy= B O. lamarckiana 5%
ERttE a7t =YtHHyun et al. 2007). °]H O.
lamarckiana FZ%°] oxidative stressel] 2]3F Wahd AA]]
AgA7F o e &9 0. laciniata FEE2] B¢ &
T2 ECM 3] 84?1 matrix metalloproteinase (MMP)-1
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<Table 2> Clear zone (mm) of treatment with O. lamarckiana
against bacteria

Concentration (ug/disc)
20 200
Staphylococcus epidermidis 8 15

Pseudomonas aeruginosa D -

Bacteria

DNo clear zone



A 0.8

0.7 -
0.6 -
0.5 - b
0.4 -
0.3 -
0.2 -
0.1 4 Ce ¢

0.0
OL (mg/mL) 0

Absorbance (600 nm)

013 025 05 1 2

B 'S T3
14 - b

1.2 4
1.0
0.8 1
0.6 -
0.4 1

Absorbance (600 nm)

0.2 1
0.0

OL (mg/mL) 0 013 025 05 1 2

<Figure 3> Determination of MIC of O. lamarckiana against S. epidermidis (A) and P. aeruginosa (B) by broth dilution method.
Optical density of bacterial broth was measured at 600 nm wavelength by spectrophotometry. OL: O. lamarckiana extract. DATA are presented
as mean+SD of three independent experiments. Means with different letters indicate the statistical difference (p<0.05)

2018, Park et al. 2016). O. lamarckiana FZ%< paper
disc WHOZ S epidermidisSt P aeruginosa®l gt &
QA= Lo} S, epidermidis?l] W3 203} 200 pg/disc
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ox, flo
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59 FUEAAEZY T2 229.35mg TAE (tannic acid
equivalent)/g¥l3. DPPHO tgk SCsp 8.52 ug/mLOZ 4
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3} 181,51 pg/mLg Kol depd A A2} T84 oA
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