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Abstract

A new lactic acid bacteria with gluten-degrading activity which was isolated from salted sea foods (traditional
Korea fermented food), identified as Weissella confiisa (99%) by use of API kit and 16S rRNA sequencing, and
designated as W. confiisa. When the W. confusa cultured for 48 hours at 30°C in a MRS medium containing 1%
gluten, 45% of gluten was founded to be degraded. W. confiisa showed 85% of survival rate at pH 3, and 94%
tolerance at 0.1% oxgall, which indicates that W. confiisa would survive in stomach of human. Experiments on
the thermostability was confirmed that it has a stability of 70% in 50°C. W. confusa inhibited the growth of some
pathogen, except for S. aureus. Results in this study suggest that using W. confissa for fermentation of grain flour
containing gluten would be desirable to prepare the gluten-free foods needed for those who suffer from celia disease
and gluten allergy.
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Table 1. Carbohydrate fermentation patterns of the gluten
degradation on API 50 CHL kit

Substrate Inhibition Substrate Inhibition
Control - Esculin
Glycerol - Salicin
Erythritol D-Cellobiose
D-Arabinose D-Maltose +
L-Arabinose D-Lactose +
Ribose + D-Melibiose +
D-Xylose D-Sacharose +
L-Xylose D-Trehalose
Adonitol - Inulin
Methyl-B-D-xylopyranoside D-Melezitose
D-Galactose + D-Raffinose +
D-Glucose + Amidon
D-Fructose + Glycogene
D-Mannose + Xylitol
L-Sorbose Gentiobiose
L-Rhamnose D-Turanose
Dulcitol - D-Lyxose
Inositol - D-Tagatose
D-Mannitol D-Fucose
D-Sorbitol L-Fucose
Methyl-a,D-mannopyranoside D-Arabitol
Methyl-a,D-glucopyranoside L-Arabitol
N-Acetyl-glucosamine Gluconate
Amygdaline 2-Keto-gluconate
Arbutin - 5-Keto-gluconate

+, positive; -, negative.
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3T(367831)

Waissella ghanensis IMG 24286 (AMER200T)
Weisselia fabaria 25 TT(FM179678)
Leuconastoc messnteroidss subsp. mesentsroidss ATCC 82937 (CPD00414)

Fig. 1. Neighbor-joining tree, based on 16S tRNA gene sequences, showing the phylogenetic relationships of W. confizsa and some other

related taxa.

Leuconostoc mesenteroides subsp. mesenteroides ATCC 82937 (CP000414) was used as the out-group. Numbers at nodes indicate levels of bootstrap support based on 1,000

resampled datasets. Bar, 0.01 substitutions per nucleotide position.
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Table 2. Inhibition spectrum of W, confirsa against pathogenic
bacteria

Indicator strains Inhibition
Escherichia coli +
Ewinia rhapontici +
Bacillus cereus +
Listeria monocytogenes +
Shigella sonnel ++
Shigella fexneri ++
Stapliylococcus epidermidis +

Stapliylococcus aureus -

"Degree of clarity of clear zone by growth inhibition; -, none; +, below 5 mm;

++, 6~10 mm.
2477k9] A4ENg o] &3 wtEo|AuTt Y gtAadh of
20.6% 1¥|3 12.5% 7HAeS Bt o] A3e= 479
Hj Al ZEo] o= H A HH Fol ] kil Rl g ae] &4
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Fig. 2. Growth curve and gluten degradation effect of W, confirsa.

(), Growth curve was determined at OD600 and simultaneously performed with counting
the number of live cells; (b), The growth of at MRS medium contained 1% gluten.

y T W v'.‘ * i

[
24 36 4

Cultivation tme (hr)

Relatve gluten concenbration (%4)

Fig. 3. Effect of Gluten-degradation in the dough by W. confusa.

Filtered cultured solution of was harvested at the indicated time (12, 24, 36, and 48
hr) and used for fermentation during 24 hr at 30°C.
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Fig. 4. Tolerance test of temperature, pH and Oxgall of W, confusa.

(A), Temperature tolerance in MRS broth for 1 hr; (B), Acid tolerance in MRS broth
at 30°C for 2 hr; (C), Effect of oxgall was performed in MRS broth at 30C for
4 hr.
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