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Abstract

Gamma amino butyric acid (GABA), known as a non-protein amino acid and major inhibitory neurotransmitter
in the brain, has several functional properties such as neurotransmission, induction of hypotension, tranquilizer,
and diuretic effects. The purpose of this study was to isolate and identify lactic acid bacteria, producing high GABA
in fermented soy curd. Thirty-two strains of tofu-forming lactic acid bacteria were isolated from kimchi which
a traditional Korean food fermented with many kind of microorganism. Among 32 strains, four strains (strain No.
10, 104, 214, 249) formed firm soycurd. In order to select lactic acid bacteria having high GABA producing potential,
the isolated strains were cultured in the soymilk and fermented for 48 hr at 37°C. A strain No. 383, which showed
highest GABA contents in fermented soycurd, was identified as L sakei by 16S MDNA sequencing and API analysis,
and named as L sakei 383. L sakei 383 showed optimal growth up to 24 hr at 35°C in MRS broth. The optimal
time and temperature for GABA production were 18 hr and 35°C in soymilk. In the optimal condition time and

temperature, GABA content of fermented soycurd by L

sakei 383 was 8.65 mg/100 g.
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Strains Hardness (N) Strains Hardness (N)
EAX 2| 2 0.534 24 0516
Screening ZHAS A9t BE HAF AT 72 meant 10 0.635 26 0417
SD(standard deviation)= YERHATE. EA*8]= SPSS 29 0561 238 0475
Ver. 21.0(SPSS Inc., Chicago, IL, USA)S ©]&3} 2 0.580 246 0575
ANOVA 4 % p<0.05914] Duncan’s multiple range testS 38 0.541 249 0.606
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FROAM curdE ot wF M "Soycurds were fermented by isolated strains at 37°C for 24 hr.
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Table 2. GABA content of soycurd fermented by strains isolated
from kimchi

GABA content GABA content
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Table 3. Fermentation characteristics of different carbohydrate

Stains (mgf100 g) Strais (mg/100 &) source in strain No. 383 isolated from kimchi by API 50 CHL

2 3.018 224 2917 API CHL API CHL
10 2527 26 273% Carbohydrates 0 Carbohydraes 38
29 2771 238 2,669 0 Control - 25 Esaline +
) 2739 246 2616 I Glycerol - 26 Salicine +
38 2465 249 2939 2 Erythritol ; 27 Cellobiose +
41 2.533 250 2735 3 D-Arabinose - 28 Maltose -
75 2794 256 2943 4 L-Ambinose s 29 Lactose +
103 279 29 2703 5 Ribose + 30 Melibiose .
104 2.786 270 2.796 6 D-Xylose - 31 Sucrose +
138 2.737 271 2842 7 L-Xylose - 32 Trehalose t
154 2727 275 2735 8§ Adonitol . 33 Tnuline -
158 2572 278 2493 9 B Methyl-xyloside - 34 Melezitose -
190 2691 284 2602 10 Galactose + 35 D-Raffinose -
193 2,533 371 2.614 I D-Glucose + 36 Amidon -
214 3.006 381 2733 12 D-Fructose + 37  Glycogene -
0 2612 383 3041 13 D-Mannose ¥ 38 Xylitol -
*Soycurds were fermented by isolated strains at 37°C for 24 hr. 14 L-Sorbose ) 39 B Gentiobiose ;
15 Rhamnose +W 40  D-Turanose -
a4s dFe 3 16 Dulcitol - 41 D-Lyxose -
HE A 71 38375 5] flste] FE|sHA, 17 Tnositol _ 42 D-Tagatose -
AZed 54& AR A 383TFE Gram G, 18 Manito . 43 DFwose -
catalase 4 18|31 EA}H kA v 1 FHE 19 Sombitol 4  L-Fucose .
U iél ) %‘EL APT 50 CQHLE = 015%46]::] 4?:7}! %j:% °l 20 o Methyl-D-mannoside 45 D-Arabitol -
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Streptococcus thermoghilus

Enterococcus faecalls
Lactobacillus sakel subsp. sakel

] Strain No. 383

{actobacﬂ/us sakel subsp. carnosus

Lactobacillus saker

Pediococcus pentosaceus

Lactobacillus brevis

Lactobacillus caser

Lactobacillus plantarum
Leuconostoc mesenteroides

Lactobacillus acidophilus

Lactobacillus delbrueckii

0.01

Fig. 2. Phylogenetic trec based on 16S rDNA sequence of strain No. 383 isolated from kimchi.
The blanching pattern was generated by neighbor-joining method. Bar, 0.01 nucleotide substitution per position.
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Fig. 3. Effect of different incubation temperatures on growth of
Lactobacillus sakei 383.
Cultivation was carried out at each temperature for 24 hr in MRS broth.

Means with the different letters are significantly different at p<0.05 as Duncan’s multiple
range test.
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Fig. 4. Effect of incubation time on growth of Lactobacillus sakei
383.

Cultivation was carried out at 35°C for 24 hr in MRS broth.
Means with the different letters are significantly different at p<0.05 as Duncan’s multiple
range test.
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Fig. 5. Effect of different fermentation temperature on GABA
content in soycurd fermented by Lactobacillus sakei 383.
Soycurd was fermented for 24 hr.

Means with the different letters are significantly different at p<0.05 as Duncan’s multiple
range test.
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Fig. 6. Changes of GABA content in soycurd fermented by
Lactobacillus sakei 383.
Soycurd was fermented at 35°C.

Means with the different letters are significantly different at p<0.05 as Duncan’s multiple
range test.
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