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Flaxseed (Linum usitatissimum L.), also called linseed and one of the raw materials for making linen,
is rich in omega-3 fatty acids, vegetable estrogen, a-linolenic acid, and dietary fiber. Studies on flax-
seed have reported various additional effects, such as the inhibition of cholesterol, blood clotting, and
tumor growth. In this study, we investigated the functional components of flaxseed fermented with
lactic-acid bacteria. Lactic-acid bacteria was inoculated into heat-treated (roasted) flaxseed and fer-
mented at 37°C for 72 hr. The fermented flaxseed was extracted with 70% ethanol and the antioxidant
effect of the fermented extracts according to the lactic-acid bacteria was analyzed. It was confirmed
that the total polyphenol contents had expanded by about 1.5-8 times, and the total flavonoid contents
had increased around 1.2 times in the case of fermented flaxseed with lactic-acid bacteria compared
to non-fermented flaxseed (NFFS). DPPH radical scavenging and superoxide dismutase-like activities
had increased around 5.6 and 2.3 times, respectively, in the fermented flaxseed compared to the NFFS
at 100 ppm concentration. The study concluded that fermentation of flaxseed with lactic-acid bacteria
is possible and that it is effective to increase the antioxidant effects of flaxseed. These results can be
applied to the development of improved foods and cosmetic materials.
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Fig. 1. Phylogenetic analysis of the isolated BHN-LAB 31, 41, 126 and related bacteria of the Lactobacillus group based on 165
rRNA gene sequence comparisons. The sequences of isolated strains were compared with available from the GenBank

database.
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Fig. 2. Change in total viable bacteria of Flaxseed with lactoba-
cillus during fermentation.
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Table. 1. Total polyphenol contents of extracts from fermented flaxseed (Linum usitatissimum L.) with Lactic acid bacteria, Total
polyphenol contents (ug/100 g) of fermentation flaxseed based on gallic acid as standard. NFFS; Non-Fermented Flaxseed

NFFS L. brevis BHN-31 L. brevis BHN-126 P. pentosaceus BHN-41 L. casei KCTC3109
100 ppm 22.75+0.50 28.50+2.38 36.67+4.45 40.75+4.34 30.41+2.88
500 ppm 39.33+0.38 67.1611.90 67.00£4.27 51.41+9.81 66.41%9.61
1,000 ppm 74.58+0.58 114.514.60 141.00+39.72 148.83+21.72 155.00+15.76

Table. 2. Total flavonoid contents of extracts from fermented flaxseed (Linum usitatissimum L.) with Lactic acid bacteria. Total flavonoid
contents (ug/100 g) of fermentation flaxseed based on rutin as standard. NFFS; Non-Fermented Flaxseed

NFFS L. brevis BHN-31 L. brevis BHN-126 P. pentosaceus BHN-41 L. casei KCTC3109
100 ppm 38.05+0.69 44.06+2.41 47.503.55 45.11+2.42 43.72+2.11
500 ppm 47.94+1.50 54.89+2.94 64.44+2.04 62.56%2.33 56.61+1.25
1,000 ppm 61.67+1.88 70.72+2.83 81.56+5.11 76.39+3.40 71.11£1.99
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