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Abstract

The objective of this research was to study the effect of pH, temperature, soaking time, and
germination on the gamma-aminobutyric acid (GABA) content of 26 varieties of rice grown in Nakhon
Sawan Province. The rice seeds of the Pathum Thanil variety were soaked in various buffer
solutions (pH4, pH5, pH6, pHT7) and water at different temperatures (35, 40, and 45 °C) and for
varying soaking times (3, 8, and 12 hours) and different germination times (24, 36, and 48 hours).
Afterward, the rice was dried at a temperature of 50 °C until dry to stop the germination of rice. The
results indicated that soaking the rice in a pH 5 buffer solution at 40°C for 8 hours led to the highest
GABA content in rice grains and was significantly different (p <0.05). Additionally, the germinated rice
condition with the highest GABA content was in the pH5 buffer solution at a temperature of 40°C
for 36 hours and was also significantly different (p<0.05). Following this, all 26 rice varieties were
tested using the Pathum Thanil rice variety as a reference. Under these conditions, it was found
that KDML105 had the highest GABA content during both the rice soaking period (12.79+0.12 ppm)
and rice germination (20.47+0.35 ppm). In contrast, Jao Khao Jek rice had the lowest GABA content
during rice soaking (10.17+0.15 ppm), and rice variety RD47 had the lowest GABA content during rice
germination (11.58+0.15 ppm). In conclusion, the optimal conditions for rice to have the highest
GABA content during germination were found to be in a pH 5 buffer solution at a temperature of

40°C for 36 hours and the difference was statistically significant at the 0.05 level.
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Rice sample group Rice varieties

Photoperiod Black glutinous, Daeng

sensitivity Rice Noi, Khao Kamnan, Ha
Ruang, Hawm Bai Tuey62,
Chor Ratri, Hom Khaojek,
KDML105, Khao Dawk
Mali, Khao Tha Phra, Niaw
dang, Niaw Wan, Nok Na,
Phra Vet, San pah tawng,

Sinlek,

Non-photoperiod ~ Hom Nin, Pathum Thanil,
Phitsanulok2, RD31, RD41,

RD47, RD49, Red Jasmine,

sensitivity Rice

Riceberry, Suphan Buril

Source: Subdistrict Agriculture Office, District
and Nakhon Sawan Province (2014)
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A15199 2 NTIATIYIIUSUIUEI5NIUT Gamma-aminobutyric acid (GABA) TU@N1IEYIUTE7

Buffer pH4 Buffer pH5 Buffer pH6 Buffer pH7 Water
Temperature (°C)
Time (3hr) (ppm)
35 11.91+0.36 a 9.44+0.06 ¢ 14.65+0.13 b 14.03+0.09 a 14.74+0.10 b
40 9.99+0.06 d 13.02+0.06 c 15.20+0.12 a 12.96+0.12 e 13.99+0.12 ¢
a5 9.44+0.06 e 12.33+0.09 d 15.32+0.12 a 13.42+0.13 cd 14.84+0.06 b
Time (8hr) (ppm)
35 10.86+0.07 b 6.23+0.06 h 15.30+0.15 a 13.56+0.06 bc 13.54+0.09 d
40 10.59+0.06 c 16.47+0.10 a 14.65+0.07 b 12.29+0.12 f 16.03+0.09 a
a5 8.47+0.06 g 13.62+0.06 b 12.41+0.06 c 12.29+0.06 f 14.78+0.06 b
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Buffer pH4 Buffer pH5 Buffer pH6 Buffer pH7 Water
Temperature (°C)
Time (12hr) (ppm)
35 9.12+0.09 f 9.66+0.10 f 12.45+0.09 c 12.19+0.09 f 9.73+0.10 g
40 8.56+0.06 ¢ 11.83+0.06 e 9.40+0.09 d 13.32+0.06 d 11.79+0.10 f
a5 10.84+0.06 b 11.83+0.06 e 14.59+0.13 b 13.60+0.09 b 12.41+0.06 e
F-Test * * * * *
% C.V. 0.980 0.654 0.774 0.699 0.659

* = Significant difference at probability level 0.05
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A15197 3 N1TIATIPIRUIUIUETITNIUT Gamma-aminobutyric acid (GABA) TUaN1I¥Y19917980

24hr 36hr 48hr
Temperature (°C)
Buffer pH5 (ppm)
35 12.88+0.15 b 13.13+0.09 d 13.26+0.09 b
40 13.32+0.06 a 19.56+0.06 a 14.23+0.15 a
45 13.15+0.06 a 15.14+0.15 c 14.55+0.10 a
Water (ppm)
35 13.34+0.09 a 13.24+0.06 d 13.45+0.15 b
40 12.64+0.09 b 17.56+0.06 b 13.48+0.09 b
45 12.95+0.10 b 13.43+0.10 d 12.90+0.12 ¢
F-Test * * *
% C.V. 0.705 0.587 0.855

* = Significant difference at probability level 0.05
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A15197 4 N15USEUTIBUUSHIUENSAIUT Gamma-aminobutyric acid (GABA) Tuaauad®n? AUYI991398n

Conditions Soak in (40°C, 8hr) Germinate in (40°C, 36hr)

F-Test % C.V.
Rice varieties (ppm) buffer pH5 water buffer pH5 water
Black glutinous 11.38 b 10.17 d 12.59 a 10.78 ¢ * 0.008
Chor Ratri 11.18 ¢ 9.97d 18.25 a 1259 b * 0.035
Daeng Noi 10.78 9.76 d 18.65 a 13.20 b * 0.015
Ha Ruang 11.38 b 10.17 d 13.40 a 10.78 * 0.011
Hawm Bai Tuey62 11.38 ¢ 10.17d 19.06 a 12.59 b * 0.008
Hom Khaojek 10.17 ¢ 9.97 ¢ 12.59 a 10.78 b * 0.014
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Conditions Soak in (40°C, 8hr) Germinate in (40°C, 36hr)

F-Test % C.V.
Rice varieties (ppm) buffer pH5 water buffer pH5 water
Hom Nin 12.19 ¢ 10.58 d 19.67 a 14.82 b * 0.043
KDML105 12.79 c 10.78 d 20.47 a 15.02 b * 0.032
Khao Dawk Mali 11.38 ¢ 10.17 d 18.85 a 1279 b * 0.019
Khao Kamnan 10.78 b 10.17 c 12.39 a 10.98 b * 0.025
Khao Tha Phra 11.38 b 9.56 d 12.79 a 10.78 ¢ * 0.011
Niaw dang 11.38 ¢ 10.17 d 18.85 a 13.40 b * 0.018
Niaw Wan 11.38 b 10.17 d 13.20 a 10.78 ¢ * 0.018
Nok Na 11.38 b 9.56 d 12.59 a 10.78 * 0.018
Pathum Thanil 12.19 c 11.18 d 19.46 a 1441 b * 0.032
Phitsanulok2 11.38 b 9.56 d 13.20 a 10.98 ¢ * 0.013
Phra Vet 11.18 b 9.76 12.59 a 10.78 b * 0.028
RD31 11.18 b 8.55 ¢ 12.79 a 10.78 b * 0.041
RD41 11.18 b 9.56 ¢ 11.79 a 10.78 b * 0.025
RD47 10.98 b 10.17 c 11.58 a 10.98 b * 0.039
RD49 11.38 b 9.76 c 12.59 a 10.98 b * 0.028
Red Jasmine 11.18 ¢ 10.37 d 18.25a 14.01 b * 0.045
Riceberry 11.99 ¢ 10.58 d 19.46 a 14.61 b * 0.031
San pah tawng 11.38 b 9.97d 1340 a 10.78 ¢ * 0.025
Sinlek 10.98 ¢ 9.76 d 17.64 a 13.40 b * 0.047
Suphan Buril 11.38 b 9.56 d 11.99 a 10.78 ¢ * 0.008

* = Significant difference at probability level 0.05

3.5 wWSsuiguyUsunauansniun Gamma-
aminobutyric acid (GABA) ¥83Wug412
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Tuansazane Citrate buffer pH5 Nigaumngi

Y
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winzaufidniivsinuasningean) wuirthaiug
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]
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M19199 5 MIUTEUMBUUTINEISNIUT Gamma-aminobutyric acid (GABA) YaeiugUluminuasadssa

GABA GABA GABA
Rice varieties Rice varieties Rice varieties _—
(ppm) (ppm) (ppm)
KDML105 20.47 a | Hom Nin 19.67b Riceberry 19.46 be
Pathum Thani 1 19.46 bc | Hawm Bai Tuey62 19.06 cd Niaw dang 18.85d
Khao Dawk Mali 18.85 d Daeng Noi 18.65 de Red Jasmine 18.25 e
Chor Ratri 18.25 e Sinlek 17.64 f San pah tawng 13.40 g
Ha Ruang 1340 ¢ Niaw Wan 13.20 ¢h Phitsanulok 2 13.20 ¢h
RD31 12.79 hi | Khao Tha Phra 12.79 hi Black glutinous 12.59 i
RD49 1259 i Phra Vet 1259 i Hom Khaojek 12.591
Nok Na 12.59 i Khao Kamnan 12.39 jj Suphan Buri 1 11.99 jk
RD41 11.79 k RD4AT 11.58 k F-Test *
% C.V. 1.595

* = Significant difference at probability level 0.05

4. a3u
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a
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20.47+0.35 ppm U1Mug N 47 FUTunaansnitn

FEAWINAU 11.58+0.15 ppm Fsann1snaaauilyin

q

a
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3 3

a a

USuaunsawnuuiasiludafsniiwananady WWu
Usglowilunisdonnssudsiwmungadlutunaunis
afansaknsuN1eeiludAs nuldUsylevlidulngu

RGAGAR

5. inAnIsuUsznA

vavouA Audnewluinis nileddey
3safieinenmans wazwalulad Tasinnsdnds
ANNVAUATAITIA U INeSeuding AilAL

auAs eyt Ve URns Jangunsal invesdle Tums

N9y warveveuAn Un1Inedeuiing Nlvinu
atuaUM SN AILIUYRIYAAINT 9Y

Tindeluasatidnsalames

6. LBNAITD19DY

[1] Nakhon Sawan Provincial Agriculture and
Cooperatives Office, “Basic information
about Nakhon Sawan Province,” [Online].
Available:
https://www.opsmoac.go.th/nakhonsawan
-dwl-preview-412991791898.  [Accessed:
Jun. 30, 2023].

[2] Office of Agricultural Economics, “Weekly
production and marketing situation,
August 14-20, 2023,” [Online]. Available:
https://shorturl.asia/krsKE. [Accessed: Aug.
21, 2023].

[3] B. J. Shelp, A. W. Bown, and M. D.
McLean, "Metabolism and functions of

gamma-aminobutyric acid," Trends in



RMUTP Research Journal Sciences and Technology, Vol. 19, No. 1 (2025)

Plant Science, vol. 4, no. 11, pp. 446-452,

Nov. 1999.
K. Ploysri, “GABA and stress relief”
[Online]. Available:

https://archives.mfu.ac.th/
database/files/original/ff8b8171db88d859
7c56851246617aaf.pdf. [Accessed: Jul. 8,
2012].

Q. Zhang, J. Xiang, L. Zhang, X. Zhu, J.
W. V. D. Werf, and L. Duan,

Evers,

“Optimizing soaking and germination

conditions to improve

gammaaminobutyric acid content in
japonica and indica germinated brown
rice,” Journal of Functional Foods, vol.
10, pp. 283-291, Sep. 2014.

P.  Tungtrakul, W. Varanyanond, V.
Surojanametakul, and L. Wattanasiritham,
“Accumulation of gamma-Aminobutyric
acid (GABA) in non-waxy and waxy rice
germ  during  water  soaking,” in
Proceedings of the 32th Congress on
Science and Technology of Thailand,
Bangkok, Thailand, 2006.

and P.

C. Sovaphan, K. Jangchud,

Tungtrakul,  “Effect of  germination

conditions on pasting properties and gaba
content of germinated brown rice flour
produced from paddy rice,” in
Proceedings of 49th Kasetsart University
Annual

Conference: Agro-Industry,

Bangkok, Thailand, 2011, pp. 250-257.

(8]

139

E. Khampang, O. Kerdchoechuen, and N.
Laohakunjit, “Changes of nutrition and
bioactive compounds of fermented
soybean,” Agricultural Science Journal,
vol 41, no. 3/1(Suppl.), pp. 589-592, 2010.
N. Bouche and H. Fromm, “GABA in
plants: just a metabolite?,” Trends in
Plant Science, vol. 9, no. 3, pp. 110-115,
Mar. 2004.

M. Diana, J. Quilez, and M. Rafecas,
“Gamma-aminobutyric acid as a bioactive
compound in foods: a review,” Journal of
Functional Foods, vol. 10, pp. 407-420,
Sep. 2014.

P. Annoey, H. Niamsup, S. Lumyong, S.
Tajima, M. Nomura, and G. Chairote, “y-
Aminobutyric acid (GABA) accumulations
in rice during germination,” Chiang Mai
Journal of Science, vol. 37, no. 1, pp. 124-
133, 2010.

N. Laokuldilok, S. Khumpan, T. Prom-in, N.
Chokumnoyporn, and N.
Damrongwattanagool, “Optimal Condition
for  Glutinous Brown Rice  ‘RD6’
Germination and Application in Puffed
Rice  Snack Products,” Journal of
Agriculture, Faculty of Agriculture, Chiang
Mai University, vol. 34, no. 2, pp. 297-
309, 2018.

«

D. Karladee and S. Suriyong, “y-

Aminobutyric acid (GABA) content in

different varieties of brown rice during


https://archives.mfu.ac.th/

a

140 2158153YINTITUAL I UNT. WTUAT A1V 1INeImIansuazinalulad Ui 19 aduil 1 (2568)

germination,” Science Asia, vol. 38, pp. thiamine GABA, antioxidants in sungyod
13-17, 2012. malts and parboiled germinated brown
[14] Research report, Effects of temperature rice, Faculty of Science and Fisheries

soaking, germination and cooking to Technology, RMUTSV, Trang, 2013



