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Abstract: Particulate matter and ultra-particle matters generally refer to very small floating dust, such as 1/6 to 1/7 and
1/20 to 1/30, respectively, compared to the thickness of human hair, and contain various types of heavy metal ions. In
addition to breathing, particle matters (PM) that flows in through the gaps in the pores of the skin can induce health
problems in the body's tissues and skin, so it must be removed by blocking the inflow or by washing. Through this study,
we confirmed the possibility that heavy metal ions can be adsorbed and removed by using Oryza sativa (Rice) bran oil
(OSBO). In addition, the cell viability is much higher than that of grain-derived components through cytotoxicity experiments,
and the cytoprotective effect of an external stimulus source can be expected. It was confirmed that the expression amount
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of COL1A1 mRNA increased, and accordingly, it was believed that wrinkles that might be caused by moisture lost by
heavy metal ions in fine dust could be alleviated. Based on the results of these experiments, we tried to present a cosmetics

containing OSBO, which is a wash-oftf formulation, in order to finally remove heavy metals.

Keywords: Oryza sativa (Rice) bran oil, particulate matter, adsorbation of heavy metal ions, anti-pollution cosmetic material,

natural material
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Table 1. Information of Test Samples

Name Abbreviation
Oryza sativa (Rice) bran oil OSBO
Sorghum bicolor ethanol extract SBEE
Coix lacryma-jobi ma-yuen shell ethanol extract CMEE

Polygonatum sibiricum thizome ethanol extract PSREE
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Table 2. Sequence of Primers

Primer Sequence (5°—3°)

COLIAI Forward AACAGTCGCTTCACCTACAG

Reverse GAGGTCTTGGTGGTTTTGTA
L6 Forward TGGCAATTCTGATTGTATGA

Reverse GTTTGGTAGCATCCATCATT
Forward CATTGACCTCAACTACATGGT

GAPDH
Reverse ATTTGATGTTAGTGGGGTCTC
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Table 3. Composition of Cosmetic Product Containing OSBO

Ingredients Phase  Contents (%)
Butylene glycol 45.000
Myristyl alcohol 7.960
Steartrimonium chloride 1.320
Propylene glycol A 0.880
Palmitamidopropyltrimonium chloride 0.300
Cetyl alcohol 0.032
Lauryl alcohol 0.008
Alcohol denat 31.065
PEG-60 hydrogenated castor oil 0.700
Phenoxyethanol B 0.500
Fragrance 0.500
Oryza sativa (Rice) bran oil 0.100
Water 10.765
Cetrimonium chloride 0.870
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Figure 1. Heavy metal adsorption capacity test results. As a result of comparing the color intensity using the heavy metal solution, it
can be known that OSBO adsorbs heavy metal ions. (A) Comparison results by concentration of heavy metal solution. (B) Comparison
of Image J calculated values by type and concentration of heavy metal solution. CTL means control, it was not treated with OSBO.
The results are presented as the mean + SD of the experiment (N = 3), *p < 0.05, **p < 0.01, ***p < 0.005, compared to CTL.
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Viavbility (% of control)
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Figure 2. MTT Assay results by OSBO concentration in skin fibroblast cell. Cells were treated with OSBO (Oryza sativa (Rice) bran
oil) for 24 h, 37 C, 5% COa. (A) Treated concentration of OSBO is 0, 25, 50, 100 ng/mL. (B) Treated concentration of OSBO is 0,
10, 100, 1,000 ng/mL. CTL means control, it was not treated with OSBO. The results are presented as the mean + SD of the
experiment (N = 3), p < 0.05, "p < 0.01, 'p < 0.005, compared to CTL.
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Figure 3. MTT assay results by 100 ng/mL of OSBO and grain-derived components in skin fibroblast cell. Cells were treated with
OSBO (Onyza sativa (Rice) bran oil), SBEE (Sorghum bicolor ethanol extract), CMEE (Coix lacryma-jobi Mua-yuen shell ethanol
extract), PSREE (Polygonatum sibiricum rhizome ethanol extract) for 24 h, 37 'C, 5% CO,. CTL means control, it was not treated with

any samples. The results are presented as the mean + SD of the experiment (N = 3), *p < 0.05, **p < 0.01, Wp < 0.005, compared to
CTL.
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Figure 4. Comparion results for mRNA expression level through gPCR in skin fibroblast cell. (A) The result of relative expression
amount of COL1Al to GAPDH. (B) The result of relative expression amount of IL-6 to GAPDH. Cells were treated with OSBO
(Onyza sativa (Rice) bran oil), SBEE (Sorghum bicolor ethanol extract), CMEE (Coix lacryma-jobi Ma-yuen shell ethanol extract), PSREE
(Polygonatum sibiricum rhizome ethanol extract) for 24 h, 37 ‘C, 5% CO,. CTL means control, it was not treated with any samples.

OSBO induces COL1AI expression and reduces IL-6 expression in skin fibroblast cell. The results are presented as the mean = SD of

the experiment (N = 3), "p < 0.05, “p < 0.01,

ksl 83| 2], Al47E A 3 3, 2021

™p < 0.005, compared to CTL.
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GV Heavy metal Pb Solution Cd Solution Pb+Cd Solution
solution concentration CTL Product CTL Product CTL Product

o - B B | gy P

=CTL
=0SBO

®)

Color Intensity

Pb Solution Cd Solution  [Pb+Cd Solution
1.000 we/mL
Figure 5. Heavy metal adsorption capacity test results in formulations. As a result of comparing the color intensity using the heavy
metal solution, it can be known that cosmetic product containing 0.1% OSBO adsorbs heavy metal ions. (A) Comparison results before
and after using cosmetic product containing 0.1% OSBO. (B) Comparison of Image J calculated values. The results are presented as
the mean + SD of the experiment (N=3), *p < 0.05, **p < 0.01, ***p < 0.005, compared to CTL.

Period Stability observation result Results after 2 hours at room temperature

0 day

1 week

1 month

2 months

RT 4C 37 °C 50 C RT 4C 37 °C 50 C

Figure 6. The stability of cosmetic product containing 0.1% of OSBO over time. Except for freezing at 4 C, it was stable up to 2
months as a result of observing mainly odor, discoloration and precipitation immediately after production, 1 week, 1 month and 2
months later. Due to the characteristics of the product, it is frozen under the condition of 4 C, but it returns to its original state when

left at room temperature (RT) for 2 h.
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