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Effect of Yeast Fermentation on the Antioxidant and
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To examine the effective use of seaweeds, sea tangle (Laminaria japonica) was extracted with water and
the resultant extracts were fermented with Saccharomyces cerevisiae. Four strains of S. cerevisiae were
cultured in aqueous extracts from sea tangle. S. cerevisiaze SC-2, which was isolated from a traditional
Korean fermented food (Meju), was selected for further study based on the results of a sensory evaluation.
No significant differences in proximate compositions, such as moisture, crude protein, crude fat, and crude
ash, of the sea tangle extracts before and after fermentation were observed. The reducing sugar decreased
as the fermentation period increased, and the contents of some free amino acids were also affected by
S. cerevisiae SC-2 fermentation. However, the content of glutamic acid, which is a major taste compound
in sea tangle extract, was not affected by fermentation for up to 36 hr by the SC-2 strain. To determine
the antioxidant activity of fermented sea tangle extract (fermented for 36 hr by SC-2 strain), the radical
scavenging activities of 1,1-diphenyl-2-picrylhydrazyl (DPPH), superoxide, and nitric oxide were investigated
and xanthin oxidase inhibition assay was performed. The antioxidant activity increased by 8 to 35%. The
greatest enhancement of antioxidant activity was seen in the superoxide radical scavenging assay with 100
rg/ml of raw and fermented sea tangle extract. The anti-inflammatory activity of fermented sea tangle
extract was also enhanced. The fermented sea tangle extract showed 34.2% inhibitory activity against nitric
oxide synthesis versus 11.9% for raw sea tangle extract at 100 xg/mL concentration. These results suggest
that fermented aqueous extracts from sea tangle are a useful resources.
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1) DPPH radical scavenging assay
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2) Superoxide radical scavenging assay

Superoxide radical scavenging assay= Kono (1978)2]
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3) Nitric oxide scavenging assay
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4) Xanthine oxidase inhibition assay
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Fig. 1. Yeast cell growth in extract of sea tangle extract and
fermented sea tangle extract. -4p-, control; - 8-, SC-1; -A-,
SC-2; -x-, SC-3; -*-, SC-4.
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Fig. 2. Effect of yeast fermentation on sensory evaluation
of sea tangle water. Odor intensity was expressed a bar and
pleasant and unpleasant smell of olfactory detection was a
line.
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Table 1. Change of proximate composition in water extract

from sea tangle fermented by Saccharomyces cerevisiae SC-2
during fermentation (Unit : %)

Fermentation time (hr)
0 12 24 36 48

Moisture ©5.87 + 0.02 96.59 + 0.01 96.05 + 0.05 96.05 + 0.01 95.69 £ 0.02

Crude fat 002+ 000 002+ 001 005+000 0.05+000 006+ 000

o 000000 000£000 000%000 000000 000000

Crude ash 0.01 £ 000 001+000 002+000 001+000 001+000

Reducing 096+ 009 025 001

g 034000 035000 0344000

Table 2. Change of contents of amino acids in sea tangle
water extract fermented by Saccharomyces cerevisiae SC-2

during fermentation (unit : 2mol/100 g)
Free amino acids Culture time (hr)

0 12 24 36 48
Phosphoserine 46 4.3 3.8 4.8 4.1
Taurine 27 2.8 2.2 2.8 2.6
Aspartic acid 506.7 468  433.3 450 446.9
Serine 1.0 1.0 0.9 1.1 0.9
Glutamic acid 873.0 8523 8448 8247 7678
Proline 35.8 0.9 1.1 1.2 0.9
Glycine 11.0 9.3 8.6 9.7 8.7
Alanine 99.7 46.0 47.3 479 475
Valine 3.2 28 25 2.8 2.6
Methionine 0.5 0.4 0.4 0.4 0.4
DL-Allocystathionine 0.5 0.5 0.5 0.5 0.5
Isoleucine 1.8 0.9 0.8 1.0 1.0
Leucine 3.7 0.4 0.4 0.7 0.7
Tyrosine 17 0.6 0.6 0.7 0.7
Phenylalanine 1.2 0.0 0.0 0.2 0.2
¥-Aminobutyric acid 1.0 0.6 0.6 0.6 0.6
Ethanolamine 10.0 9.1 8.1 9.4 8.2
Lysine 2.4 0.0 0.0 0.3 0.3
Histidine 0.0 0.0 0.0 0.0 0.0
Arginine 1.3 0.2 0.0 0.2 0.3
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Fig. 3. Effect of yeast fermentation on DPPH radical
scavenging activity of sea tangle water extract. M,
BHT(butylated hydroxyanisole); ¥, sea tangle water extract;
B, sea tangle water extract fermented by Saccharomyces
cerevisiae SC-2.
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Fig. 4. Effect of yeast fermentation on superoxide radical
scavenging activity of sea tangle water extract. I, BHT
(butylated hydroxyanisole); &, sea tangle water extract; B,
sea tangle water extract fermented by Saccharomyces
cerevisiae SC-2.
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Fig. 5. Effect of yeast fermentation on nitric oxide scavenging
activity of sea tangle water extract. I, BHT (butylated
hydroxyanisole); sea tangle water extract; 8, sea tangle

water extract fermented by Saccharomyces cerevisiae SC-2.
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Fig. 6. Effect of yeast fermentation on xanthine oxidase
inhibition activity of sea tangle water extract. M, BHT
(butylated hydroxyanisole); sea tangle water extract; B,
sea tangle water extract fermented by Saccharomyces
cerevisiae SC-2.
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Xanthine oxidase inhibition assay®l] th3l a+2ks} &A1 w3}
A7, positive control?l BHAS) Z-% 50 pg/mL3} 100 ug/mL
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3HA, YM vl o] vkl & 2uj el o A= DPPH radical
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Fig. 7. Effect of yeast fermentation on cell cytotoxicity (Raw
264.7 cells) of sea tangle water extract. B, kojic acid;
sea tangle water extract; B, sea tangle water extract fermented
by Saccharomyces cerevisiae SC-2.
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Fig. 8. Effect of yeast fermentation on cell (Raw 264.7 cells)
based nitic oxide assay of sea tangle water extract. B, kojic
acid; ¥, sea tangle water extract; B, sea tangle water extract
fermented by Saccharomyces cerevisiae SC-2.
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