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Abstract In order to use the sea flowering plant, Zostera marina, as a cosmetic ingredient, this study was conducted
to evaluate its antioxidant effect. We confirmed the formulation stability of the emulsion containing Zostera marina
extracts. We studied the antioxidant activity of the dissolved Zostera marina extracts through the DPPH
(1,1-Diphenyl-2-picrylhydrazy) radical scavenging activity assay and SOD (superoxide dismutase)-like activity assay.
Also, the pH, viscosity and particle dispersion of the emulsion containing Zostera marina extracts were measured
using a Turbiscan LAB. The emulsions were measured at one-week intervals in a thermostat chamber (25C+17C, 40C
+17C) for 28 days. The extracts of Zostera marina showed a DPPH radical scavenging rate of 86.21% and SOD-like
activity of 99.24% at 5.00 mg/ml and exhibited a dose-dependent increase in their antioxidant activity. We measured
the stability of the pH, viscosity and emulsion particles using the Turbiscan LAB in a thermostat chamber for 28
days. The formulations to which the Zostera marina extracts were added were considered to be stable, due to their
negligible physical property changes over time during storage. The results suggest that the Zostera marina extracts
with 70% ethanol (v/v) could be used in cosmetics as an antioxidant for the anti-aging of skin.
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Table 1. Operating conditions of HPLC for Zostera

marina extracts.

HPLC conditions

Column C-18 column

HPLC temperature Injector temperature : room temperature

information Detector temperature : room temperature
Water : MeOH (1:0 — 0:1)
Solvent/Wavelength / 350nm
Injection volume 10 x4
Flow rate 0.3 mL/min
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Table 2. Formulation of emulsion containing Zostera marina extract. (%, W/W)

Comy Control 1% 5% 10%
Water 63.15 62.15 58.15 53.15
Cetostearyl alcohol 3.00 3.00 3.00 3.00
Glyceryl monostearate 1.50 1.50 1.50 1.50
PEG-100 Stearate 1.00 1.00 1.00 1.00
Polyoxyethylene (40) Stearate 1.00 1.00 1.00 1.00
Sorbitan stearate 1.00 1.00 1.00 1.00
Prophyl paraben 0.10 0.10 0.10 0.10
Caprylic/Capric Triglyceride 5.00 5.00 5.00 5.00
Squalane 4.00 4.00 4.00 4.00
Neopentyl Glycol Dicaprate 5.00 5.00 5.00 5.00
Shear butter 1.00 1.00 1.00 1.00
Dimethicone 0.40 0.40 0.40 0.40
Grycerin 3.00 3.00 3.00 3.00
Dipolyglycol 4.00 4.00 4.00 4.00
Methyl paraben 0.25 0.25 0.25 0.25
Triethylamine 1.20 1.20 1.20 1.20
Ethylenediaminetetraacetic acid
0.40 0.40 0.40 0.40
Tetrasodium salt
Xanthan gum 2.00 2.00 2.00 2.00
Carbomer 940 3.00 3.00 3.00 3.00
Zostera marina Stock Solution - 1.00 5.00 10.00
pm o2 183+ 173818 & TEA (Triethanolamine)E %2 RSt FE2ES -3 o B g2 oEAS A
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Fig. 1. The HPLC chromatogram. A : luteolin(Reten tion time : 11.212 min), B : Zostera marina (Retention
time : 11.269 min), C : Zostera marina and luteolin.
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. 2. DPPH radical scavenging activity(%) of Zostera
marina extract with 20% ethanol. “"Means with
different superscripts are significantly different
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Table 3. Statistic(p-value) of DPPH radical scavenging activity
(mg/ml)
0.50 1.00 1.50 2.50 5.00
ZM Whole 0.0011090 0.0000423 0.0000005 0.0000005 0.0000005
ZM Root 0.0009420 0.0006414 0.0001132 0.0000005 0.0000034
ZM Leaf * stem 0.0043841 0.0006413 0.0002464 0.0000069 0.0000033
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Fig. 3. SOD-like activity(%) of Zostera Marina extract
with 20% ethanol. “"Means with different
superscripts are significantly different (p < .005).
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Table 4. Statistic(p-value) of SOD-like activity radical scavenging activity

(mg/ml)

0.50 1.00 1.50 2.50 5.00
ZM Whole 0.000180 0.000086 0.000001 0.000090 0.000004
ZM Root 0.003775 0.000177 0.000110 0.000005 0.000044
ZM Leaf * stem 0.002807 0.000214 0.000030 0.000006 0.000006
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