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Abstract: This study was carried out to develop a stable plant-derived natural sunscreen (BHC-S) that replaces the artifi-
cially synthesized organic sunscreen agents. The natural sunscreen (BHC-S), which is composed of peanut extract,
Centella asiatica extract, and Ecklonia stolonifera extract, has the same level of ultraviolet shielding effect as PARSOL
MCX-XR (OMC), which is a synthetic sunscreen. and has safety against skin. MultiFunctional effect such as and an-
ti-wrinkle improvement. Thus, it can be used as raw material for natural cosmetics for ultraviolet ray blocking, and

anti-aging
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UV-VIS spectrophotometer © 2 Shimazu (Japan)A}2]
71718 AH&3FA T 1,1-Diphenyl-2-picrylhydrazyl (DPPH)
Sigma (USA)A|&-< mushroom tyrosinase= Sigma
(mushroom tyrosinase (Sigma T7755, EC 1.14.18.1))&
AHE-3FRA L, tyrosine= Sigma (USA)ARS] A& AHE-SF3
o}, Octyl methoxycinnamate (OMC; PARSOL MCX-XR)+
DSM (Netherlands)AFe] A& AFE-319 AL B34 HE
== AFEZ(Korea) L ZHE TR AL&3}

ATH.
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2.3. UV S2 Spectrum &3

BHC-S®] UV-B |9 Frabds SA37] 98t
UV-VIS spectrophotometer (Shimadzu, Japan)S A}-8-3}
o] 250 nmollA] 400 nm BN FFEE =733
o YAAHETOE 24 AFA| o] Bo] 2ol /7]
A AL)d ZAFHEZQD Parsol MCX-XR (OMC) (DSM,
Netherlands) AH&-3}53T}.

2.4, DPPH Assay
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Table 1. Prescription of Base Formulation for Sun Cream
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Phase Ingredients % by weight
Dicaprylyl Carbonate 3.500
Cetyl Alcohol 1.000
Octyldodecanol 3.000
Lipid Sorbita‘n sesquioleate 2.000
Sorbitan Stearate 2.000
Polysorbate 60 2.000
Cyclopentasiloxane 10.000
Srearic acid 1.000
Water 62.000
Butylene Glycol 3.000
Glycerin 2.000
Aqueous Water 5.000
Scutellaria baicalensis Root Extract/ Glycyrrhiza glabra (Licorice) Root 2,000

Extract/Lactobacillus Ferment/Glycerin
Polyacrylamid/C13-14Isoparaffin/Laureth-7 1.500
Total 100.00
2.5. UV Sensitive Yeast Bioassay eryhthema dose, MED)2] B2 AtEE = AL A2~

UV-B 99| AL Ak AFRE Adstr] s
(FHlzEolA ZA) AL UV-B 244 ER
(Saccharomyces cerevisiae spp.; SdF71A4 UV-B Z
ARA] AFREHE FF)E ©]83514] in vitro bioassay S Al
sttt A4 e o2 2t wjiAel uv-B 1t
T4 E5 F9S PDA uﬂxl(Difco USA)ell =23 &

HEZUYA] T4 79L& vro] 71 A7 base
(Table 1)°ll Parsol MCX-XR (OMC)¥ BHC-SE 0.2%
7K N E baseE YAEF =23 FASG 2T
A=A baseoll - F71A A AAAE H7FsA|
22 Ao st HEZYA T4 AIH base
A S 2 HjAE UV-B 2 3%(GE20SE, Sanyo Denki
Japan)©ll 2 min 40 s &<t 30 cm A4 AR 3
35 C <5l o] E|(IB-450M, Jeio Tech, Korea)ol| 4] 48 h
HjFste] ERto] Ak AEE St Hriste] #ke) XA
A a s G5k

2.6. In vitro SPF

o) Aekale] Taks Ao 2A A AR A%
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Sample holderol] transpore tape (55.5 cm?)ZS F-2HA1Z]
% ZAAF(10% BHC-S®} 10% Parsol MCX-XR
(OMC)E 2 mg/em’E F 3} transpore tape ?1(¥14
o] E1F ¥ EEEd =X F 15 min $o

SPF-290 AnalyzerE ©]-&3}d SPF X5 =43ttt}

2.7. Gelatin Zymography in HaCaT Cell (Human Keratinocyte)
o] Alg-& gelatinaseQ] MMP-2 (matrix metalloproteinase-2)
o} MMP-99] H#-E FR15k= Al@o|th Human kera-
tinocyte (HaCaT)Z 1 x 10° cells/well®] EEZ 24-well
platecl] &3k SFEHE vjFste] Aol ARSI
Serum free media® WA E nFSIAL MMPs9| &
Al 7] tetradecanoylphorbol-13-acetate (TPA)2} 2t
AES FEHEE wjA o Aelste] 7 FF et &
Z}7}9] conditioned mediaE harvestdt] centrifuge (8,000
pm)d T FSAE J531e] 1.5% gelatino] 3+
10% SDS-polyacrilamide gel-S ©]-&3t] H7] 95 g
o A719%5 S 3% gel& MMPs9] cofactor 5©]
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Table 2. DPPH Activity Inhibition Rate of Vitamin C, Scutellaria baicalensis Eextract and BHC-S

Inhibition of DPPH activity (%)

Concentration (ppm)

Vit C e BHC-S
500 94.40 68.87 99.81
100 97.42 38.52 97.13
50 76.55 26.30 93.67
10 67.81 18.26 68.40
2 43.09 16.77 42.90

* Vit C ICso = 4.236246, 3 1Cso = 251212, BHC-S ICso = 4.800215
BHC-S 0,001%

Figure 1. BHC-S.
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Figure 2. Comparison of absorption spectra of UV-B regions
of BHC-S and Parsol MCX-XR.
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3.3. DPPH Assay
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Figure 3. In vitro bioassay of 0.2% MCX-XR and BHC-S with
suncream base.

Figure 4. In vitro bioassay of 0.1% & 0.2% with MCX-XR
and BHC-S with suncream base.

3.4, UV Sensitive Yeast Bioassay Z1f

BHC-S7} Parsol MCX-XR (DSM, Netherlands)2}
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Table 3. Results of In Vitro SPF Analysis

BHC-S 10% MCX-XR 10%
SPF 12 12

100

8
l

cell viabilit (%)

20 +

contral 5 10 25 50 100
BHC-%
concentration|pg/mg)

B BHC-Epg/al) - - - - 50 100

EGOG(/RE) . - 5 10
TPA[1AM] . " * * + *
MMP-8

MMP-2
activeMMP-2

Figure 5. (A) Effects of BHC-S on viability in HaCaT cells. The
cells were cultured BHC-S for 1 days, and cell cytotoxicity was
determined by CCK-8 cell counting kit. (B) Inhibitory effect of
BHC-S on MMP-9, MMP-2 expression in TPA-stimulated
HaCaT cells. The cells were stimulated with TPA to induce
MMPs expression and then treated with the indicated amount of
BHC-S under serum-free conditions for 24 h and Conditioned
media were analyzed by gelatin zymography for MMP-9,
MMP-2 activity.

3.5. /n Vitro SPF
w4 23 BHC-S 10%2} Parsol MCX-XR (OMC)
10%+% SPF 122 FARE 23S AATKTable 3).

3.6. HaCaT Cell (Human Keratinocyte) Cytotoxicity &
Gelatin Zymography)

ANZE TE=HEE HaCaT celldl AEste] 19 B9t
Hj st MEZEA S S 3 conditioned media®. gela-
tin zymographys 3t 23}, BHC-SS %7} 50,
100 ug/mLO. 2 F7+&TE gelatinase?] MMP-99] &/
o] A=Atk
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Table 4. Natural Sunscreen Formulation Containing Esting Natural Sunscreen (SPF 23/PA 2+) Formulation and BHC-S

No. Materials Content (%) Impovemental Content (%)
1 Cetiol CC 35 35
2 Lanette 16 1 1
3 Eutanol G 3 3
4 Rheodol AO-15V 2 2
5 Arlacel60 (Crill3) 2 2
6 Rheodol TW-S120V 2 2
7 SF0015Z 10 10
8 T-Lite SF-S 5 2.5
9 MT100TV 5 2.5
10 Z-cote HP-1 2 1
11 BHC-S - 5
12 1,3-BG 3
13 Glycerin 2 2
14 chemfree 1.5 1.5
15 D.I. Water 58.8 58.8
16 Srpigel 0.2 0.2

Total 100 100

Figure 6. BHC-S 5% water soluble prescription toner.
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Figure 7. Comparison of prescription with BHC-S (left) and
conventional prescription (right).
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