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Isolation and identification of GABA-producing lactic acid bacteria

from fermented foods
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Abstract
GABA, gamma aminobutyric acid, is a neurotransmitter, which can be naturally produced by lactic acid
bacteria that are commonly found in fermented foods. The purpose of this research was to isolate and identify
potential strains of lactic acid bacteria that can produce GABA from 2 different types of fermented food products,

namely Nham and Pla Som. MRS agar medium containing 5% monosodium glutamate (MSG) and 0.50% calcium
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carbonate (CaCOa) was used for bacterial isolation. Forty isolates of lactic acid bacteria were tested for GABA

production in MRS broth containing 5% MSG. All isolates of lactic acid bacteria were able to produce GABA. Four

isolates were selected, namely N1-2, N2-9, F1-4 and F2-6, due to high capability of GABA production at the

maximum amounts of 0.13, 0.05, 0.04 and 0.02 mg/10g, respectively. They are Gram-positive bacteria. The N1-2

and F1-4 isolates are bacilli. The N2-9 and F2-6 isolates are short bacilli and cocci. The results of nucleotide

sequences of the 16S rRNA genes revealed that N1-2 was identified as Lactobacillus plantarum. F1-4 could be

identified as Lactobacillus pentosus. In addition, N2-9 and F2-6 were identified as Weissella paramesenteroides.

Therefore, the selected lactic acid bacteria have the potential to be developed as a starter culture in the fermented

food industry.

Keywords: lactic acid bacteria, GABA, fermented food products
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Table 1 Number and characteristics of lactic acid bacteria (LAB) isolated from fermented foods.

sample source (location) number of Isolate clear zone gram stain oxidase catalase
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Table 2 GABA content and physiological characteristics of 4 selected lactic acid bacteria (LAB).

selected bacterial sample source GABA content Gram
cell shape
isolate (location) (mg/109) stain
N1-2 Nham (market1) 0.13+0.01 bacilli +
N2-9 Nham (market2) 0.05+0.01 short baciili, cocci +
F1-4 Plasom (market1) 0.04+0.02 bacilli +
F2-6 Plasom (market2) 0.02+0.03 short baciili, cocci +
+, positive

Figure 2 Cell morphology of LAB isolated from fermented foods; N1-2 (A), N2-9 (B), F1-4 (C) and

F2-6 (D).
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Figure 3 Phylogenetic tree of isolate F1-4 in comparison with bacteria from NCBI database. Scale bar,

0.02 represented substitution per nucleotide position. E. coli ATCC 11775' (X80725) is

presented as outgroup sequence.
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7S L Weissella confusa JCM 1093" (LC063164)

Lactobacillus plantarum JCM 1149" (NR117813)

100 Lactobacillus koreensis JCM 16448" (LC145563)

100 Lactobacillus brevis ATCC 14869" (NR044704)

Lactobacillus delbrueckii subsp. bulgaricus ATCC 11842T(NR075019)

Escherichia coli ATCC 11775 (X80725)

0.02

Figure 4 Phylogenetic tree of isolate F2-6 in comparison with bacteria from NCBI database. Scale bar,
0.02 represented substitution per nucleotide position. E. coli ATCC 11775' (X80725) is

presented as outgroup sequence.

100 Weissella paramesenteroides JCM 9890 (LC096224)

64|l N2-9
99 Weissella thailandensis JCM 10695 (LC097077)

Weissella hellenica JCM 10103 (LC96226)
100

99L Weissella bombi R-53094" (NR136437)

68 Weissella confusa JCM 1093 (LC063164)

Lactobacillus plantarum JCM 1149" (NR117813)

99 _ELactobacillus koreensis JCM 16448" (LC145563)
99

Lactobacillus brevis ATCC 14869" (NR044704)

Lactobacillus delbrueckii subsp. bulgaricus ATCC 11842 (NR075019)

Escherichia coli ATCC 11775 (X80725)

0.02

Figure 5 Phylogenetic tree of isolate N2-9 in comparison with bacteria from NCBI database. Scale bar,
0.02 represented substitution per nucleotide position. E. coli ATCC 11775' (X80725) is

presented as outgroup sequence.
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Lactobacillus plantarum NBRC 158917 (NR113338)

Lactobacillus plantarum JCM 1149" (NR117813)

82] N1-2

Lactobacillus paraplantarum DSM 10667

(NR025447

89 Lactobacillus fabifermentans LMG 24284 (NR042676)

98

0.02

Figure 6

— Lactobacillus koreensis JCM 16448" (LC145563)

Lactobacillus brevis ATCC 14869 (NR044704)

Lactobacillus delbrueckii subsp. bulgaricus ATCC 1 1842" (NR0O75019)

Escherichia coli ATCC 11775 (X80725

Phylogenetic tree of isolate N1-2 in comparison with bacteria from NCBI database. Scale bar,

0.02 represented substitution per nucleotide position. E. coli ATCC 11775" (X80725) is

presented as outgroup sequence.
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