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ABSTRACT

The objective of this study was to compare the effect of soaking time by 2 methods of
grain watering in the soaking process of germinated brown rice, i.e.soaking in stagnant water and
circulating water through grains, on the content of Gamma-aminobutyric acid (GABA), root
length and brown rice quality (percentage of total brown rice,color difference and yellowness of
brown rice). Twelve levels of the soaking time.were tested, namely 4, 8, 12, 16, 20, 24, 28, 32,
36, 40, 44 and 48 hours. The water quantity was set constant at 10 times of paddy by weight. The
water temperature was kept constant at 35°C. After soakingsthe wet paddy was sacked and kept
at room temperature for 30 hours. The Khao Dok'Mali'105 rice variety was chosen for this study.
The results showed GABA content‘of paddy rice under circulation method was higher for all
soaking times. The higher the soaking time, the higher the GABA content in both watering
methods.
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INTRODUCTION At germination stage, paddy rice seed

Rice is a staple food for half of the world’s produces phytochemicals that are essential for
population [1]. Rice is Thailand’s ' major export human health. One way of value added
crop that plays an important socio-politico- concept for rice production is to germinate
economic role in this country [2]. In 2014, paddy rice grain to increase nutritional quality
Thailand produced a total of 30 million tons. before selling. Typical method of soaking
More than 11 million tons of rice (about paddy grain in stagnant water for 1 to 2 days
180,000 million baht) have been exported with has been employed for germination. Water
brown rice making up 5 million tons [3]. flowing through rice grains instead of being

Germinated brown rice contains nutritio-nal stagnant may increase its nutritional quality. To
components, such as dietary fibers, mine-rals, the authors' knowledge, the effects of soaking
proteins, vitamin B and E, essential amino method and time in the soaking process of
acids, especially y-aminoburyric acid (GABA) germinated paddy on gamma aminobutyric
[4,5]. GABA is a free amino acid widely acid (GABA) content and brown rice quality
distributed in nature and is one of the major have never been studied. The objective of this
inhibitory neurotransmitters in the central work is therefore to study the effect of soaking
nervous system [6,7]. It provides beneficial methods and time on GABA content and
effects for human health such as preventing propetties of germinated brown rice.

Alzheimer’s disease [8] and controlling stress
[9]. Germinated Brown rice is produced by MATERIALS AND METHODS

soaking brown rice in water to initiate The testing unit consisted of a chamber to

germination, and GABA accumulates during contain whole rice, a water storage tank, a

the process [10,11]. pump, and a temperature control device. The
(XX J
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pump circulated water from the storage to the
temperature control device, then to the whole
rice chamber and forced the outflow back to
the storage tank. Water temperature and the
temperature and relative humidity of ambient
air were recorded by automatic data logger.

The Khao Dok Mali 105 rice variety was
chosen for this study because it is one of the
most popular varieties in Thailand. It was
harvested in 2012, from Khon Kaen province,
Thailand. Averages of some properties of rice
before testing were as follows: grain moisture
content of 11.15% (wet basis), germination
rate 69.20%, GABA content 1.60 mg/100g dry
matter, percentage of total brown rice 73.50%,
percentage of whole grain brown rice 85.85%,
yellowness of brown rice 21.38, bulk density
of paddy 538.16 g/l and average weight of
1,000 kernels of 26.26 g.

Before testing, the paddy was cleaned 3
times by a seed cleaner [12] with a blower air
velocity of 6 m/s. The 2 sets of the cleaned
paddy, 3 kg each, were used for testing, one for
normal soaking and the other with water
circulating. The circulation rate was set
constant by the inflow valve at 3 I/min/kg of
paddy. Twelve levels of the soaking time were
tested, namely 4, 8, 12, 16, 20, 24, 28, 32, 36,
40, 44 and 48 hours, for both methods of
soaking and circulating. The water quantity
was set constant at 10 times of paddy by
weight. The water temperature was kept
constant at 35°C. After circulating/soaking, the
wet paddy was sacked and kept at room
temperature for 30 hours. Traditional soaking
and circulating water methods were carried out
as showndn Fig. 1.

Cleaning Cleaning
v L
Soaking Paddy i Circulating Water through Paddy
(without water circulation (with.water flow rate 3 1/min/kg paddy
at 35°C water quantity at 10 times of at 35°C water quantity at 10 times of paddy
paddy by weight for 12 levels of soaking time) by weight for 12 levels of circulating time)
v N R
Germination Rootlength Germination Root length
(30h) — Measurement (30h) Measurement
v _ v
Sun drying Sun drying
v v
Dehulling and Grading Dehulling and Grading
v v
Brown Rice Brown Rice
(a) (b)

Fig.1 Production with (a) stagnant soaking method, and (b) circulation soaking method.

After testing, 100 grains of germinated
rough rice were measured for the root length
with 500-171 Absolute Digimatic Caliper
(Mitutoyo, Japan) for 3 replications. Then
dehumidification of the germinated rough rice
occurred until achieving less than 14 % wb by
sun drying [13]. The dried germinated rough
rice was dehulled with THU35B Testing
Husker (Satake, Japan) and graded with
TRGOSB Testing Rice Grader (Satake, Japan)
for 3 replications. Brown rice colors consisting
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of the color difference and the yellowness,
were measured using a CR-10 Color Reader
(Konica Milolta, Japan) to obtain the color
values (L*, a* and b*) for 9 replications, which
L* representing lightness, a* redness/greenness
and b* yellowness/-blueness (* after L, aand b
are according to Commis-sion Internationale
d'Eclairage which are derived from L, a and b)
[14]. The color difference (AE) could be
determined by Eq./1 [15].
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The GABA content was determined using
High Performance Liquid Chromatography
(HPLC) technique, following the method of
Lin and Wang (1980) [16], by Co-Ordinate
Labora-tory and Academic Service, Faculty of
Pharma-ceutical Sciences, Khon Kaen
University, Khon Kaen, Thailand. The GABA
quantity was reported as an average value from
9 replications.

RESULTS AND DISCUSSION

The effects of soaking time and soaking
methods on the properties of germinated brown
rice were compared by considering mean
values in Table 1, consisting of the content of
GABA, root length, percentage of total brown
rice, color difference and yello-wness.

The results indicated that the amount of
GABA content increased as the soaking time
increased and the circulation soaking method
gave higher GABA content (Fig.2). The

maximum content of GABA was 14.67
mg/100g rice at the highest soaking time of 48
hours. The highest GABA content resulting
from the stagnant soaking method was 8.61
mg/100g rice. The root length from the
circulation (10.50 mm average) was longer
than that from the stagnant method (1.66 mm
average) (Fig.3). Therefore germina-tion rate
of circulation method was higher than that of
stagnant method. And this may be the reason
for higher GABA of circu-lation method.

The percentage of total brown rice from the
circulation method (average value of 73.24%)
was slightly less than for the stagnant one
(average value of 75.33%). The color diffe-
rence of brown rice did not change with both
soaking methods. The yellowness of brown
rice from the circulation method (average
value of 21.53) was slightly less than for the
stagnant method (average value of 22.07).

Table 1 The comparison of germinated brown rice properties for 2.watering methods and 12 levels of

soaking time.

Soaking Measured Properties
Time GABA Root Length Total Brown Rice Color Difference Yellowness

(hr) (mg/100g rice) (mm) (%)

Soaking | Circulating | Soaking | Circulating | Soaking | Cireculating | Soaking | Circulating | Soaking | Circulating
4 1.68° 256°] 0.04° 0.48.2" 7576 ¢ 7493 1.87° 2.74%] 21.69° 22.07°
8 233° 3.96°| 031" 1.27°| 75.61° 7498 | 4.76° 3.05%] 21.77° 21.90 *
12 2.92° 776 048° 4.13°] 75.40° 7498 | 2.58° 3.46°%| 21.63° 21.89*°
16 536° 561° “120° 5782 7558 ° 7473 2.63° 3.61°%| 21.99° 2247°
20 472" 597° 138° 591°| 7533° 7330°%| 3.49° 337°%| 21.19® 22.53°
24 461° 734° 1.73° 8.14°| 75.19° 7396 4.50° 3.56°%| 21.68° 22.53°
28 5.49° 787°% 236° 11.29°| 75.22° 7315 4.12° 3.65%| 21.50® 2177
32 5.75° 6.59°| 245° 13.84 %] 75.07° 7250 4.96° 458°| 21.26° 22.00°
36 436° 10.04°| 220° 17.28 %] 75.41° 7293 4.16° 3.46°%| 21.06° 2227°
40 491° 9.15-4| =0l 17.71 °| 75.33° 7241°%| 3.46° 322°%] 2141° 21.61°
44 6.35° 1133° 259° 18.77%] 74.82° 71.04°*| 4.47° 3.92%] 21.58° 22.03°
48 8.61° 14.67°| 2.83° 21.44°| 7530° 69.99°| 261° 3.52%] 21.63° 21.74 °

Means with different superscripts in the same row for each property are significantly different by Least Significant Difference
(p < 0.05)
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Fig. 2 Relationship between soaking time and
GABA.
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Fig. 3 Relationship between soaking time and root

length.
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CONCLUSIONS

Two soaking methods, stagnant and
circulation, for producing germinated brown
rice were tested for Khao Dok Mali 105 variety.
Twelve levels of the soaking time were used
for each method, namely 4, 8, 12, 16, 20, 24,
28,32, 36, 40, 44 and 48 hours. The circulation
rate was constant at 3 /min/kg of paddy and no
flow for stagnant method. It was found that the
GABA content was higher when the soaking
time was longer. The circulation method gave
higher GABA content for all soaking duration.
The average paddy root was also longer for the
circulation technique, whereas the percentage
of total brown rice and the yellowness of
brown rice were slightly less. However, the
color difference of brown rice did not change
with treatments.

ACKNOWLEDGEMENTS

The authors gratefully acknowledge the
Agricultural Machinery and Postharvest
Technology Center, Khon Kaen University,
Khon Kaen, Thailand for providing financial
support. The use of some equipment from the
Postharvest Technology Innovation Center,
Commission on Higher Education, Bangkok,
Thailand, is also highly appreciated:

REFERENCES
[1] Fresco, L. Rice is life. Journal of Food Composit-
ion and Analysis. 18: 249-253 (2005)
[2] Chinsuwan, W., Choun-udom, S. and Phayom, W.
Rice harvest losses assessment. Khon Kaen
University Research Journal. 6(2):59-67 (2001)
Department of Foreign Trade, Ministry of
Commerce, Thailand. [online] 2015 [cited 2015
Feb 11] from: http://www.dft.go.th/-*Def-
ault.aspx?tabid=159&ctl=DetailUserContent&mi
d=660&content]D=6456&modID=660
[4] Das, M., Gupta, S., Kapoor, B., Banerjee, R.
and Bal, S. Enzymatic polishing of rice — A new
processing technology. LWT — Food Science and
Technology. 41: 2079-2084 (2008)
[5] Srisang, N., Varanyanond, W., Soponronnarit,
S., and Prachayavarakorn, S. Effects of heating
media and operating conditions on drying kinetics
and quality of germinated brown rice, Journal of
Food Engineering. 107: 385-392 (2011)
[6] Manyam, B.V., Katz, L., Hare, T.A., Kaniefski,
K. and Tremblay, R.D. Isoniazid-induced elevation
of CSF GABA levels and effects on chorea in
Huntington's disease. Annals of Neurology. 10(1):
35-37 (1981)

eeo
264

[7] Celio, M.R. Parvalbumin in most gamma-
aminobutyric acid-containing neurons of the rat
cerebral cortex. Science. 231: 995-997 (1986)

[8] Ito, S. and Ishikawa, Y. Marketing of value-

added rice products in Japan, Paper presented at

the FAO Rice Conference, Rome, Italy, Feb12-13

(2004)

[9] Hayakawa, K., Kimura, M., Kasaha, K.,

Matsumoto, K., Sanyawa, H. and Yamori, Y.

Effect of a gamma-aminobutyric acid enriched

dairy product on blood pressure of spontancously

hypertensive and normotensive Wistar-Kyoto rats.

British Journal of Nutrition. 92: 411-417 (2004)

[10] Komatsuzaki, N., Tsukahara, K., Toyoshima, H.,
Suzuki, T., Shimizu, N. and Kimura, T. Effect of
soaking and gaseous treatment on GABA content
in germinated brown rice. Journal of Food
Engineering. 78: 56-560 (2007)

[11] Artnaseaw, A. Effects of Accelerated Soaking and
GerminatingsProcess on GABA Content in
Germinatéed Paddy Hom Mali 105. KKU
Engineering Journal. 37(2): 131-139 (2010)

[12] Chinsuwan W. Seed cleaner. [Thailand Patent
5629]."Khon Kaen University, Khon Kaen,
Thailand (2010)

[13] Bureauw,of Rice Research and Development,
Department of Rice, Ministry of Agriculture and
Cooperatives, Thailand. [online] 2010 [cited 2015
Feb 11]. from: http://www. brrd.in.th-/library/index
.php?option com_content&view-=article&id-
=50&Itemid=37&51da6d6593afde80316102594b
e834fl=esieccgicrjld

[14] [Minolta, Color measure manual: CM-3500d
Spectrophotometer, IGHAJ Press, Japan (1999)

[15] Nsonzi, F. and Ramaswamy, H.S. Quality
evaluation of osmoconvective dried blueberries.
Drying technology-An International J. 16(3-5):
705-723 (1998)

[16] Lin, J.K. and Wang, C.H. Determination of

Urinary Amino Acids by Liquid Chromatography

with “Dabsyl Chloride”. CLINICAL CHEMIS-

TRY. 26(5): 579-583 (1980)

(7]





