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Abstract: In this study, we aimed to determine the various effects of Osmanthus fragrans (O. fragrans) flower extract
on the skin in order to utilize it as a cosmetic material. For this purpose, Osmanthus fragrans flower extract (OFFE)
of Jeju Island was prepared and used in the experiment. The experiments were evaluated by the quantitative real-time
polymerase chain reaction (QRT-PCR) and lipid droplet staining assay. First, the OFFE decreased the gene expressions
of three representative pro-inflammatory cytokines (IL-8, IL-6, and IL-1a) and an inflammation-related enzyme, PTGS2
induced by poly I:C in epidermal keratinocytes. In addition, the OFFE increased the gene expression levels of collagen
(COL1A1) and elastin (ELN) in dermal fibroblasts. Further, the OFFE showed the inhibitory effect in sebum production
by linoleic acid in sebocytes. Therefore, from this study, it is expected that OFFE can be used as a natural cosmetic
material for anti-inflammatory, anti-aging, and sebum inhibitory efficacy.
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2.1, M= 2 A2

2 ArolA] ARSE A= LONZA (Switzerland)of| 4]
human epidermal keratinocyte neonatal (HEKn)2} Gibco (USA)
o] 4] human dermal fibroblast neonatal (HDFn)2 -%I5}o]
0|85t} E3t human sebocyte= Celprogen (USA)oflA] =
QJslo] o1 831%ILE AlE liofoll ARG Hilx] KGM- gold ™2
LONZAOA 5191514331, Dulbecco’s modified eagle’s medium
(DMEM)2} Dulbecco’s phosphate buffered saline (DPBS)+=
Welgene (Korea)ollA] G915}tk Human sebocyte complete
media with serum- Celprogen (USA)JlA] F+¢i5}o] ©]-§5}
Ak Fetal bovine serum (FBS)> Welgene (Korea)ofl4] 1945}
A7, 100 Ul penicillin, 100 g/ml streptomycin®} trypsin-
ethylenediamine tetraacetic acid (T/E)= Gibco (USA)OIA]
stic

2.2, B2M £ F=2(0 fragrans Flower Extract, OFFE)
M=

2022\ 99 = AIFA] o Es(Korea)oll 9IXI7E D
7ol RHEE A 255 AHste] siie) AR =
MBS B2 P AE 540 ColA 12 h B9t Aza1)
Tk o]% 3RE Alg Ak ZETH0(1,3-Propanediol, 3
2L Korea), 1,2-3AH]2(1,2-hexanediol, 41’44l Korea),
ol ela Al Z 2| Af| 2 (ethylhexylglycerin, Ashland, USAYS z+
7795, 20, 2, 0.05% (ww) S35 fufjol] ZAzE B =
0.01% (wiw) B} 25 CollA] 2 h mwak 223}
Zole 02 im ojTE o WEEL Al e
oligo) OFFEE: Aol olgaigic F589) 488 %9
) gmo] Z2k o) 100%: =itk Eak 2 §o)
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2.3. M= HHQf

2 5% CO,, 37 C Ql57H|olE] ol 4] veFstSict. vl
2= KGM-gold™ vijx]2 AFg-3}90t}. HDFn 5% CO,, 37
C o]l wjekate o, DMEM Hiz|el 10%
FBS, 100 U/mL penicillin®} 100 ug/mL streptomycing
7¥5te] AEe) ARE5FItE Human sebocyte'= sebocyte 2
24 %]?] human sebocyte complete media with serum2 A}
8310] 5% CO,, 37 C Z7of|A vlikaict AlEs2 d
21702 A wesstck

2.4, M= MEF HIt

Mz 248 B71517] 28] cell counting kit-8 (CCK-8)
solution (Dojindo, Japan)2- ©]-85}0] W8-S H7I5HT
HEKn, HDFn, human sebocyteE 96 well plateoﬂ =5}
24 h wfjoFsisict. Ao HjA|of| OFFES e A2t
5 24 h 59t WIS 0%, 71 HHX]E AAskL A
22 vljx|of] CCK-8 solutionS Yl 30 minZ}t vfeFs}SIch
450 nmoj|4|e] Z4 == Synergy2 ™ (Agilent Technologies,
USA)Z Z7ga10] AT 8-S ARtaio.
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2.5. Quantitative Real—time Polymerase Chain
Reaction (gRT—-PCR)
HEKn2 6 well plateo] =3t} 24 h vlj]oFstitk HEKn
=121 poly I.C (Sigma-aldrich, USA)Q} ARE A
xma}o% 24 ol WleF %, DPBSZ. AlAE,
RNeasy mini kit (Qiagen, Netherlands)E ARE-3}o], AH|ZAL
AYth 2 ribonucleic acid (RNA) 2215 ZI3sI3AH: =2
=l RNA9] k2 Biotek Synergy2™ plate reader (Agilent
Technologies, USA)E ARESlo] S48t 53t 9
RNAZE- SuperScript™III First-Strand Synthesis System<- 0]-&
3} complementary deoxyribonucleic acid (cDNA)E $HAJ5}
it} Real-time PCRL 7500 Fast Real-time PCR Instrument
System (Thermo Fisher Scientific, USA)2.& EHI5}31S
o] ] RPLPOE housekeeping -F-AAL2 ARg-5to] -F-27}2]
W S HASHYLE HDFne 6 well plateo] HZ3]
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24 h vttt HDFn: HijAE 7% (serum free) HJJA]
2 wWAste] 24 h wjFsigic) o] & PR A=E
=R Z2fsh & 24 h vjst §] DPBSE AjAskar
qRT-PCR (USA)= ZI3¥5}3iTt.

2.6, O|X| AX| =5 H7t

Human sebocyteS- black 96 well/clear bottom plateo]] =
310 24 h HloFsIICE Linoleic acid (Sigma-aldrich, USA)2}
OFFEE ZA| #2Jst & 48 h wjokslgch 1 & BODIPY™
493/503 (4,4-d1ﬂu0r0— 1,3,5,7,8-pentamethyl-4-bora-3a,4a-diaza-s-
indacene, Tnvitrogen, USA) 3% 152 3151 Hak’s belanced
salt solution (HBSS, Welgene, Korea)o]] 30 min J2]a} 5] HBSS
2 A|A3}al fluorescent plate reader?l Synergy H1 (Agilent
Technologies, USA)S o|-835}0] &2 =A519ch

2.7. LC-MS/MSE 0|&¢! OFFE FH &4

Liquid chromatography tandem mass spectrometry (LC-
MS/MS) 548 2=35}7] 23] Xevo G2-XS Q-TOF-LC/MS
(Waters, USA)E- o831tk <A BEH Cpg, 2.1 x 100 mm,
1.0 um ZHg(Waters) UPLCe|| o]-85}3itt o4k (A=
% 01% 254 9 BPOHEYEZS o853irt. UPLC
flow Z7-& 0 min, 80 : 20 A& ol 14 min, 5 : 95
oA 14 min, 5 : 95 g HfoflA] 15 min, 0 : 10004 15
min, 0 : 100 A3 LfollA] 15.1 min, ~12]3L 80 : 20| A]
29 min E<F §X|A1Zch Waters LC-MS-QTOF MassLynx
Software M7 4.2 & Waters UNIFI Portal Software (Waters,
USA)ZHE 217} vlo[EE P53tal 245 3s)3ich

2.8. SAXE
2 Aol ] Ak Microsoft 9] excel (USA) =158

Table 1. Gene Name and Assay ID in qRT-PCR Analysis

Gene symbol Full name Assay 1D
Ribosomal protein lateral stalk
RLPLO subunit PO Hs02926887_gl
IL-8 Interleukin-8 Hs00174103 ml
IL-6 Interleukin-6 Hs00174131 ml
IL-1a Interleukin-1 alpha Hs00174092 ml
PTGS2 Prostaglandin-endoperoxide Hs00228159 m1
synthase 2 -
COL1Al  Collagen type I alpha 1 chain Hs00164004 ml
ELN Elastin Hs00355783_ml
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Figure 1. The cell viability of O fragrans flower extract (OFFE).
The values are presented as the means + standard deviations of
three independent experiments. (A) HEKn, (B) HDFn, (C) human
sebocyte. CTL: Control.
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Poly LC= 955 Yo7l= A=Y F SRR vl %
3 AfolEZIR1S] WS F7FAXITHS,16]. Lipopolysaccharide
oF Zro] TIRE Fdfl A=HaL olzet 4o o8t 4o
2 AIE Wellx] Tl HES ZXAA A HUstt
[17,18].

57} ZALPAUV-B)] o] H9kS o], T W A
A= o] EaL EARE Al A% Aol ks &=
4= Qlek olF Fal &4 AlEC] dsRNAR <1sf) TLR37}
AAsl] AFS UEtdi= Ao® dHA et olF =
AsE7] 918l TLR3E QI 4= Sli= poly LCE A=
& A5 19].

Poly I:Cof| 2J3] 27} IL-8-2 25144 OFFEE 1, 2,
5% Swa 22)slge uf 22k 171, 149, 120 BiE % &
olF o g 7haslgl(Figure 2A), 272 vl 271 6= 7t
7k 158, 139, 116 Hi& %= Gojxoa 7haslrkFigure
2B). E3t 6.77 v 27 IL-lat= Z}z} 5.80, 5.64, 4.02 Bf
2 % Sojxlod 7has19 o n(Figure 2C), T12]al 8.64
o S7kE 5 2 B G488 Isks 9-40%% PTGS2
L 717} 796, 647, 602 HiE H% golHoa 7iash=
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Figure 2. Effects of O. fragrans flower extract (OFFE) on anti-
inflammation. The mRNA expression of (A) IL-8, (B) IL-6, (C)
IL-10, and (D) PTGS2 were determined by quantitative real-time
PCR. RPLPO was used as a housekeeping gene. The values are
presented as the means + standard deviations (SD) of three
independent experiments. **» < 0.001 vs the control group. p <

0.05, “p < 0.01, ™p < 0.001 vs. poly I:C / OFFE 0 %. CTL:
Control.
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2 A Al Sl f47E COLIAL o] FAjgfstol] H]
3| Z12F 1.6, 1.6, 2.2 vl 9% 07 27151 TH(Figure 3A).
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Figure 3. Effects of O. fragrans flower extract (OFFE) on anti-
aging. The mRNA expression of (A) COL1Al and (B) ELN were
determined by quantitative real-time PCR. RPLPO was used as a
housekeeping gene. The values are presented as the means +
standard deviations (SD) of three independent experiments. p <
0.05, “p < 0.01 vs. the control group. CTL: Control.
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S7FE &l uF ©e
X QItKFigure 3B).

34. EM £ FE=9| OX| M &5

T 50] ZAL ZEAEof|A] A Ele] HH]E= XP“JJr
TZA AlzollA FH|ER= ] X|(sebum) &2 o]Fo]A
HR)do] T2 E= QR A5 oy ujx] Aol A
& o oo R S doju i YAt uslaL 1)
A7F A= wE=x] kA Hrk 0|2 Qe AA=E o
I} e ugEe] S4Bk oS WS doA ui Er
E& o]ojxA| HrH21,22].

o] Ayt wj2] S Ak B 283 3]
913l sebocyteol|x] &S F3hsigict 94 Aotk 77
HH] 3PS B 98] sebocyteo]] linoleic acidS 2]z
SHAa23], 1 AW FA Y ot oiB] g x|Ze] 1.67 bl
57k SRIskit(Figure 4). ofwfj OFFES] wj#] o] &
L9 w7lslr] 98] linoleic acid®} 37 AlRE 0.4, 02, 1%
R APsigirt o] 5 OFFE 1% 2] wllA] linoleic
acid= ¥|A] e et Alo*ﬁ%ﬂ Hlsl| AlE 18%=
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Figure 4. Effects of O fragrans flower extract (OFFE) on sebum
inhibition. The values are presented as the means + standard
deviations (SD) of three independent experiments. *» < 0.001 vs
the control group. p < 0.05 vs. linoleic acid 100 /M / OFFE 0
%. CTL: Control.
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Figure 5. LC-MS/MS chromatogram of O. fragrans flower extract (OFFE).
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