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Abstract 

Gamma-aminobutyric acid (GABA) is a non-protein amino acid that, as a neurotransmitter, 

provides an important function in the central nervous system. It regulates brain activity, 

reduces stress, has a positive effect on sleep quality, and has therapeutic benefits for 

conditions such as anxiety, hypertension, epilepsy, and Parkinson's disease. Natural 

production of GABA can be caused by acid excretion of glutamic acid by glycolysis. 

Microbial fermentation is one of the best ways to make it. Lactic acid bacteria, such as 

Streptococcus plantus and Lactobacillus brevis, are often used in controlled environments to 

change glutamate to GABA. Different foods, such as milk, brown rice, soybeans, and green 

tea, can naturally contain or can be enriched with. Recent studies have emphasized the role 

of intestinal microbiota in GABA synthesis and its effect on neurological well-being. By 

studying the properties of germs and improving fermentation techniques, we can increase 

GABA production which can be used in practical foods and medical treatments. The survey 

offers a thorough study of GABA production, its biological importance, and its prospective 

role in health and disease management. 
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Introduction 

Gamma aminobutric acid (GABA) is a non-protein amino acid that is very important for the 

proper functioning of different organs, especially the central nervous system[1]. It acts as an 

inhibitory neurotransmitter in this system. GABA is primarily synthesized by L-glutamic 

acid decarboxylase [2,3]. One effective method for producing GABA is through 

fermentation, where certain lactic acid bacteria and other beneficial microorganisms convert 

glutamate into GABA via decarboxylation [4,5]. The fermentation process begins with the 

 selection of suitable raw materials, which should be rich in L-glutamic acid [6,8]. Common 

choices include brown rice, soybeans, dairy products, and seafood like shrimp. After that, 

bacteria that make GABA, like Lactobacillus brevis and Streptococcus plantarum, are used 

to help turn glutamate into GABA [9,10]. To optimize GABA production, it is essential to 

control fermentation conditions: the pH should be maintained between 5 and 6 for a slightly 

acidic environment, the temperature should be kept between 30 and 40 degrees Celsius, and 

the fermentation duration can range from several hours to several days, depending on the 

specific product [3,11,12]. Furthermore, it is important to adjust the salt concentration, as 

excessive salt can encourage the growth of harmful bacteria during fermentation. The process 

of glutamate being changed into GABA works like this: a bacterial cell takes in glutamate, 

and an enzyme called glutamate decarboxylase (GAD) takes away a carboxyl group from it. 

This makes GABA, which is then released into the environment [13,14]. After fermentation, 

GABA can be extracted from the liquid medium using techniques such as filtration, 

centrifugation, and ion exchange chromatography [15]. This article aims to provide a 

comprehensive explanation of the production process of GABA through fermentation and 

its importance in bodily function and overall health improvement. 

1. GABA production cycle 
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The GABA production cycle (gamma-aminobutyric acid) contains several stages; glutamate, 

known as the main precursor of GABA, is obtained by decomposing proteins or 

carbohydrates [16]. The GABA-T (GABA Transaminase) enzyme changes glutamate and 

makes it release carbon dioxide. The amino group is then added to glutamate, and it changes 

into gamma (figure 1) [17,18]. GABA can also be produced through fermentation; of course, 

the production of GABA by fermentation should be controlled in the environment, where 

microorganisms such as lactobacillus can produce GABA at the appropriate temperature and 

pH [6]. After production, GABA is stored in the Noren and released if needed, which can 

help stimulate or inhibit adjacent neurons [19]. GABA connects to GABA receptors 

(GABA-A and GABA-B), and in target neurons, it has inhibited effects on their electrical 

activity, which can help regulate neurological activity and maintain chemical balance in the 

brain [20]. Finally, GABA can be reconverted to glutamate or metabolized to other 

compounds. Finally, GABA can be reconverted to glutamate or to other compounds that 

specific enzymes such as GABA-T are involved in the above processes [21]. 

 

2. Importance of GABA and its therapeutic properties 

GABA is an essential molecule in the body that has several therapeutic properties that help 

improve general health and nervous system function. This amino acid acts as a 

neurotransmitter in the central nervous system and plays an important role in regulating brain 

activity [7,22]. GABA helps maintain a balance between stimulation and inhibition in the 

brain, which can lead to reduced brain activity, thereby reducing stress and causing a sense 

of relaxation [7,23]. In addition, GABA serves as an effective agent for improving sleep. 

This amino acid can facilitate deeper sleep and prevent sudden awakenings during the night, 
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which is particularly important for individuals suffering from sleep disorders [15,16]. 

Research has shown that GABA can help reduce symptoms of depression and anxiety, 

alongside enhancing mood. GABA is also influential in regulating blood pressure and can 

assist in controlling diastolic and systolic blood pressure in patients with hypertension. 

Furthermore, this amino acid has been recognized as a potential treatment for neurological 

disorders such as epilepsy and Parkinson's disease. GABA may also help stimulate insulin 

secretion and play a role in regulating blood sugar levels. Other therapeutic properties of 

GABA include its role in inhibiting tumor growth and reducing carcinoma migration, which 

can help prevent cancer occurrence [6,9]. Overall, GABA is recognized as an effective 

substance for enhancing both physical and mental health and can be utilized as a beneficial 

therapeutic supplement in many diseases and disorders [24,25]. 
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Figure 1. The GABA shunt and its relationship to other metabolic pathways. Enzymes are indicated in 

italics; those associated exclusively with the GABA shunt are in boldface. SSADH, succinic semialdehyde 

dehydrogenase; GABA-T, GABA transaminase; GDH, L-glutamate dehydrogenase [26]. 

 

3. Products obtained from GABA  

As mentioned, GABA is a neurotransmitter in the brain that plays an important role in reducing 

neuronal excitability and promoting relaxation. GABA-containing products can be produced in 

either natural or synthetic forms and are found in certain foods and beverages. In the following, 

we will review some GABA-containing products. For example, according to research by 

Kittibunchakul et al. (2021), milk naturally contains GABA and can be considered a beneficial 

source of this neurotransmitter. GABA in milk acts as a nutrient and can help reduce stress and 

anxiety. Consuming milk, especially at night, can aid in better sleep and increased relaxation. 

Additionally, milk is a beneficial source of protein and calcium, which are important for overall 

body health [2,27]. Also, in other studies conducted by Angelino et al. (2020), GABA probiotic 

drinks, both plain and lychee-flavored, have similar nutritional values. The energy in these drinks 

mainly comes from their carbohydrate content. Additionally, the protein content of both drinks is 

higher than that of other fermented and non-fermented plant-based beverages [27,28]. Oketch-

Rabah et al. (2021) concluded that the production of GABA-containing probiotic drinks uses 

brown rice as a key raw material. This drink has high levels of GABA and a large number of 

probiotic cells. Additionally, brown rice adds value to this drink, as it typically has a low price. 

Furthermore, this drink can serve as a suitable option for individuals who are lactose intolerant or 

adhere to plant-based diets, as it is a non-dairy product [25]. Green tea is another food that contains 

GABA; green tea is another food that contains GABA [29]. Soy can also be a GABA-containing 

food; for example, according to YEE research in 2024, GABA (gamma-aminobutyric acid) is 
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recognized as a natural compound in soy that has gained attention for its health and nutritional 

properties. Soy, as a rich source of plant-based protein and fiber, can help increase GABA levels 

in the body [11,30]. Research has shown that consuming soy products can contribute to improving 

mental health, reducing anxiety and stress, and enhancing sleep quality. Furthermore, the GABA 

present in soy may play a role in lowering blood pressure and improving heart health. Therefore, 

consuming soy as a rich dietary source of GABA can be considered a healthy and beneficial option 

in the diet [31]. 

 

4. GABA  Microbial Properties 

Microbiological tests related to this focus on the ability of microorganisms, especially probiotic 

bacteria such as Lactobacillus and Bifidobacterium, to produce this compound [14,27]. In these 

tests, microorganisms are identified and described from various sources, and their GABA 

production levels are measured in appropriate crop media. In addition, the effects of variables such 

as pH, temperature, and fermentation time on GABA production have been investigated to identify 

optimal conditions [7,32]. The results of these tests can help us learn more about GABA's role in 

human health and make probiotic products that contain more of this compound [33,34]. Therefore, 

GABA plays a vital role in the communication between the gut microbiota and the brain as an 

inhibitory neurotransmitter [4,21,35]. The production of GABA by gut microorganisms, 

particularly Bacteroides and lactic acid bacteria, can impact gut integrity and GABAergic 

signaling pathways. Alterations in gut microbiota are associated with diseases like Alzheimer’s 

and may lead to changes in GABA production [27,36,37]. These changes could improve 

neurological conditions and may be explored as a treatment for neurological disorders. Overall, 

studying microbial GABA can provide an important understanding of how the microbiota affects 

brain health and the nervous system [4,37]. 
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5. Conclusion  

Gamma-aminobutyric acid (GABA) is an important non-protein amino acid that has significant 

consequences for mental and physical health. Its role as a neurotransmitter in the central nervous 

system is essential to maintaining the balance between stimulation and inhibition in the brain, 

thereby helping to reduce stress, improve sleep quality, and improve general mental health. GABA 

production through fermentation by useful microorganisms, such as Lactobacillus and 

Bifidobacterium, offers a promising street to increase GABA levels in various food products, 

including brown rice, soybeans, and dairy products. These enriched products can naturally be 

therapeutic options for managing conditions such as anxiety, depression, hypertension, and 

neurological disorders. In addition, understanding the interaction between intestinal microbiota 

and the production of GABA can pave the way for innovative treatments that use the intestinal 

axis to improve health results. Continuous research on GABA microbial potential has the potential 

to open new diets and practical foods that increase mental and physical health and emphasize the 

importance of GABA as a beneficial compound in nutrition and health. 
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