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Figure 1. Mercury analysis conditions and calibration curve for mercury standard 

substance (A) Mercury analysis conditions, (B) Calibration curve for mercury 

standard substance 

(A)
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Figure 2. Heavy metal analysis conditions and calibration curves for heavy metal 

standard substances (A) Heavy metal analysis conditions, (B) Calibration curves 

for heavy metal standard substances
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The content of Arsenic (mg/kg) = A * V/B * 1/1000 * C

A: Concentration of Arsenic (ug/L)

B: Mount of sample (g)

V: Volume of extraction solvent (mL)

C: Additional dilution multiple

The content of Inorganic Arsenic (mg/kg) = As( ) + As (V)

Figure 3. Calculation formula of arsenic content and structure of arsenic species 

(A) Calculation formula of arsenic content, (B) Structure of arsenic species

arsenate, As(V)  arsenite, As(III) Monomethyl arsenate, MMA 

Dimethyl Arsenate, (DMA) Arsenobetaine, (AsB)

(A)

(B)
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Figure 4. Arsenic species analysis conditions and calibration curves for arsenic 

standard substances (A) Arsenic species analysis conditions, (B) Calibration curves 

peak, (C) Calibration curves for ansenic standard substances

(B)

(C)

(A)
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Figure 5. Calibration curve for total polyphenol standard(gallic acid)
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Figure 6. Calibration curve for total flavonoid standard(quercetin)
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Figure 7. Total phenolic content of Sargassum spp Total polyphenol content in 

Sargassum spp. methanol extract was analyzed using the Folin-Ciocaltue’s reagent 

method with a gallic acid calibration curve.
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Figure. 8. Total flavonoid content of Sargassum spp Total flavonoid content in 

Sargassum spp. methanol extract was analyzed using the AlCl method with a 

quercetin calibration curve.
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Figure 9. Cell viability of YD-9 cells after treatment with Sargassum spp. Cells 

were seed into an 12-well culture plate at 2 * 105 cells/well, and then treated 

with 50, 100, 200 and 400 ug/mL of the methanol extract of Sargassum spp. for 

24 hr and 48 hr. (*p<0.05, **p<0.01, ***p<0.001)
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Figure 10. Cell viability of PDL cells after treatment with Sargassum spp. 

Cells were seed into an 12-well culture plate at 2 * 105 cells/well, and then 

treated with 50, 100, 200 and 400 ug/mL of the methanol extract of  

Sargassum spp. for 24 hr. (*p<0.05, **p<0.01, ***p<0.001)
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Figure 11. S. siliquastrum methanol extract exhibits cytotoxicity in YD-9 cells. Cells 

were seed into an 8-well chamber slide at 2 * 105 cells/well, and then treated 

with 100, 200 and 400 ug/mL of the methanol extract of S. siliquastrum for 24 

hr. Live & Dead assay was performed and stained cells were observed under a 

fluorescence microscope (X40).
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Figure 12. S. siliquastrum methanol extract changes the cell morphology of YD-9 

cells. Cells were seed into an 6-well culture plate at 4 * 105 cells/well, and then 

treated with 100, 200 and 400 ug/mL of the methanol extract of S. siliquastrum 

for 24 hr. H&E staining was performed to observe cell mophological changes. 

The stained cells were observed under a fluorescence microscope (X40).
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Figure 13. Methanol extract of S. siliquatrum inhibits colony formation of YD-9 

cells. Cells were treated with 0, 25, 50, 100 ug/mL of methanol extract of S. 

siliquastrum for 24 hr. After cultured for an additional 3 days in growth medium 

without extract. Cells were stained with 0.5 % crystal violet. Images of the cells 

were taken with a camera.
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Figure 14. Methanol extract form S. siliquatrum inhibits MMP-2/9 of YD-9 cells 

and wound-healing. (A) Cells were treated with 0, 25, 50, 100 ug/mL of 

methanol extract of S. siliquastrum for 24 hr. After cultured for an additional 3 

days in growth medium without extract. Images of the cells were taken with a 

EVOS microscope. (B) Cells were treated with 0, 100, 200, 400 ug/mL of 

methanol extract of S. siliquastrum for 24 hr. Inhibition effect of methanol 

extract of S. siliquastrum on MMP-2/9.

(A)

(B)
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Figure 15. S. siliquatrum methanol extract changes the nuclear morphology from 

of YD-9 cells. Cells were treated with 0, 100, 200, 400 ug/mL of methanol 

extract of S. siliquastrum for 24 hr. Thereafter, DAPI stain was performed to 

observe the nucleus. Images of the cells were taken with a fluorescence 

microscopy (X40).
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Figure 16. S. siliquastrum methanol extract from the regulation controls the 

activity of the protein in YD-9 cells. Cells were treated with 0, 100, 200, 400 

ug/mL of methanol extract of S. siliquastrum for 24 hr. Thereafter, the expression 

of apoptotic-related protein, caspase-9, caspase-3, cleaved caspase-3, PARP (A), 

Bax and Bcl-2 (B) were assessed by western blot. and β-actin was used as the 

loading control.

(A) (B)
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Figure 17. S. siliquastrum methanol extract affects PI3K and Akt expression in 

YD-9 cells. Cells were treated with 0, 100, 200, 400 ug/mL of methanol extract 

of S. siliquastrum for 24 hr. Thereafter, the protein expression levels of PI3K 

and Akt were assessed by western blotting, and β-actin was used as the loading 

control.
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