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Lactic acid bacteria are known for their beneficial properties, including production of various 

antimicrobials and health promoting metabolites, such as ?-aminobutyric acid (GABA), a 

non-protein amino acid that acts as a neurotransmitter, produced mainly through the 

decarboxylation of glutamate by the enzyme glutamate decarboxylase. Lactiplantibacillus 

plantarum is a species applied in the fermentation of dairy, meat and plant-based products, 

where plays an essential role as starter, adjunct, protective or probiotic/postbiotic culture, 

increasing functional properties in the synthesis of its metabolites, such as GABA.

The objective of this study was to evaluate safety and GABA production by Lpb. plantarum 

ST0414 and explore influence of the culturing conditions such as cell density of the producer, 

concentration of monosodium glutamate (an GABA precursor), pH, temperature and 

incubation time. Expressed GABA was quantified by gas chromatography coupled to mass 

spectrometry (GC-MS).

In this study we have studied Lpb. plantarum ST0414 strains, isolated from Bulgarian white 

brine cheese produced by medium scale producers and identified based on its biochemical 

and genetic characteristics including 16S rRNA sequencing. The strain ST0414 was selected 

for current study based on preliminary screening for GABA production between more than 

150 bacterial isolates, most of them obtained from dairy products. GABA production from 

Lpb. plantarum ST0414 was evaluated in different levels of cellular density (105

-108

CFU/ml), monosodium glutamate concentration (30 mM-120 mM), pH (4.0-8.0), 

temperatures (from 30ºC to 50ºC) and incubation time (24h-120h), varying one method at a 

time, maintaining other standard conditions of 106 UFC/ml, 60 mM, pH 6.0, 37ºC and 24h

and following to additional experimental set-ups. Cell free supernatant was obtained after

centrifuged at 15.000×g for 15 minutes at 20ºC, diluted 10×, derivatized in triplicate with 

methyl chloroformate and quantified by GC-MS.

Comparing results obtained from the different experiments following preselected variables, 

the production of GABA by Lpb. plantarum ST0414 was present in superior levels when was 

subjected to a longer incubation time 120h (27.98 mg/ml) and microbial density of 105

CFU/ml (16.13 mg/ml), respectively. Extreme temperatures of 30ºC and 50ºC used 

demonstrated better results (13.64 mg/ml and 14.27 mg/ml, respectively), being assimilated 

to the greater production of GABA under stress conditions by the ST0414 strain. Variations 

in pH and glutamate concentration did not prove to be influencing factors in the production 

of GABA, maintaining close values between their respective variations. Moreover, based on 



performed biochemical and physiological tests, hemolytic, gelatinase, proteolytic and 

lipolytic activity, biogenic amines production and antibiotic resistance, including different 

van genes, Lpb. plantarum ST0414 can be considered as a safe strain. 

Obtained results, suggest that GABA production can be increased when Lpb. plantarum

ST0414 is exposed to stress growth conditions. In current study we have recorded that Lpb. 

plantarum ST0414 has optimal conditions for GABA production with 120h of incubation, 

cell density of 105 UFC/ml and temperature of 30ºC or 50ºC. Thus, information can be further 

applied and scaled with aim of biotechnological production where Lpb. plantarum ST0414 

can be explored as industrial GABA producer. 
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