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γ-aminobutyric (GABA) is a non-protein amino acid synthesized from glutamic 
acid, serving as a neurotransmitter in humans. It plays a crucial role in 
neurological functions and has been linked to the inhibition of chronic 
diseases like diabetes [1]. Interest in GABA-rich foods consumption and its 
extraction for supplements is growing. Chromatographic methods, used to 
determine GABA levels, generally require prior derivatization [2] which 
presents challenges such as reagent compatibility, side reactions and 
compounds instability. Optimization protocols is essential for accurate and 
reliable results. 

Linear regression was achieved for both methods (Figure 1). The detection 

limit (LOD) and quantification limit (LOQ) for the GC method were 0.058 

mg/mL and 0.177 mg/mL respectively, while for the HPLC method they 

were 0.018 mg/mL and 0.054 mg/mL.

To compare two chromatographic methods: gas chromatography (GC) [3] and 
high-performance liquid chromatography (HPLC) for the separation and 
quantification of GABA in simple ethanolic rice extracts using different 
derivatization techniques.

REFERENCES
The study was funded by the Foundation for Science and Technology (Portugal), through a PhD 
grant number 2020.09555BD to Cristiana Pereira and by the project TRACE-RICE -Tracing rice and 
valorizing side streams along Mediterranean blockchain, grant no. 1934, of the PRIMA Programme, 
supported under Horizon 2020, the European Union's Framework Programme for Research and 
Innovation, and by the Research Unit ‘GREEN-IT, Bioresources for Sustainability’ 
(UIDB/04551/2020),  with base funding (DOI:10.54499/UIDB/04551/2020) with programatic
funding (DOI:10.54499/UIDP/04551/2020).

1. Pereira, C; Lourenço, VM; Menezes, R; Brites, C. Rice Compounds with Impact 
on Diabetes Control. Foods (2021), 10, 1992.

2. Park, Y. J., Park, S. U., Ha, S., Lim, S. H., & Kim, J. K. (2018). Improved 
quantification of γ-aminobutyric acid in rice using stable isotope dilution gas 
chromatography–mass spectrometry. Food Chemistry, 266, 375-380. 

3. Lopes, A. F., Alfaia, C. M., Partidário, A. M., Lemos, J. P., & Prates, J. A.
Influence of household cooking methods on amino acids and minerals of 
Barrosã-PDO veal. Meat science (2015), 99, 38–43.

1 INIAV- Instituto Nacional de Investigação Agrária e Veterinária I.P., Oeiras, Portugal
2 Departamento de Ciências da Terra, Faculdade de Ciências e Tecnologia, Universidade Nova de Lisboa, Caparica, Portugal

3 GeoBioTec, Nova School of Science and Technology, Caparica, Portugal;
4GREEN-IT Bioresources for Sustainability, Oeiras, Portugal; *carla.brites@iniav.pt

DERIVATIZATION

GABA was extracted 
in rice matrices 

(brown flour and 
rice bran) with 70% 

ethanol for both 
methods

Derivatization with  
BSTFA + 1%TMCS

135 °C, during
2.5 h. 

GABA 
quantification with 
GC-FID.  Norleucine 

was used as 
Internal Standard 

(IS)

QUANTIFICATION

y = 2.6978x + 0.0062
R² = 0.9975
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Figure 2 – (A) GC chromatogram 100 µL of GABA standard (t=13.700) and 100 µL of 
Norleucine (IS) (t=14.555); (B)  HPLC chromatogram of GABA standard (t=14.604) and (C) 
rice bran GABA (t=14.234) obtained by HPLC method.

Figure 1– GABA calibration curves  
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GC HPLC

Although the GC calibration curve showed a high correlation (figure 2A), 

quantification was less effective compared to HPLC for rice samples spiked 

with GABA and internal standard (IS). The chromatograms exhibited 

numerous interfering peaks, likely caused by side reactions during the 

derivatization process. 
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The HPLC chromatograms 
showed successful GABA 
quantification in rice samples 
(figure 2B and 2C), with GABA 
levels being significantly higher 
in bran (222.1 ± 19.3 mg/100g) 
compared to brown rice (131.0 
± 3.9 mg/100g) (figure 3). 

GABA quantification in rice is of great interest due to its proven health 
benefits. However, optimized methods are essential for accurate analysis in 
the rice matrix. In this study, using the applied derivatization techniques, the 
fluorescence HPLC method was more suitable for GABA quantification than 
GC-FID.

Figure 3– GABA content in the bran and brown 
rice of the Ariete rice variety .
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