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Abstract

Germinated brown rice is a staple food which has high nutrients in particular GABA content. This leads to a
popular demand. Germinated brown rice in the market is finally insufficient. Generally, the process of germinated
brown rice takes 2-3 days for soaking and germination. This research therefore designed a machine in one step for
soaking and germination of paddy used in industry. The principle is water flow through paddy by spraying water
to increase moisture and stop for germination. Spraying time was automatically system to control water on-off.
Start testing with continuous spraying water for 4 h. After that times of spray water and break were the factors
alternately for 20 h. From the testing within 24 h found that the best condition was the water spray for 20 min
alternated with the stop for 90 min. This condition contained the highest amount of GABA content of 29.77 mg ¢
' While as the percentage of germination and head rice yield were 81.54 and 70.59 which was higher than traditional

process.
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Figure 1. Randomly check germination of (a) GBR

Reference and (b) GBR.
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Figure 2. Diagram of soaking and germination of

machine.

Figure 3. The composition of paddy tank.
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(a)

Figure 4. Characteristics of (a) GBR reference and (b) GBR

from machine.

Table 1 Germination of germinated brown rice at the experiment period of 18-24 h.

Spraying on Spraying off Paddy germination (%) at the time period (h)
(min) (min) 18 19 20 21 22 23 24

60 1560 2077"  37.06®  4586° 61.21° 6157°  72.67°

20 90 37.84° 4123  6056°  63.58™  71.30°  78.76"  81.54°
120 2200°  30.90° 44.81° 5288%"  5891° 6355 7167

60 2292°  2887° 40.69°  46.68"  70.57° 7313 7835

40 90 37.64°  4497°  62.20°  66.53%  7276° 7859  83.02%
120* 2326°  28.23° 4718 5559 5667  57.81°  63.79°

60 36.56°  40.77° 7771 7897 83.20°  82.18"°  90.01°

60 90 38.23°  49.00° 65.88°  78.08° 81.33°  83.42°  85.94%
120* 8.67° 12.33°  30.00° 46.19°  4832°  58.76°  66.90°

MsensanALirnssInERsuisUsTnalne Ui 26 atuii 1 (2563), 44-51

(b)

*Fermented odour at 24 h, °*Means in the same column with different letters are significantly different at P<0.05

by LSD

idedlaszsideyansadflasfionsuniade svoziian
nsasdin warszesainalUsdiinuin aesdase
dlohinseiuen wardnseiladesin sdidvinadedos
azn1390n (24 h) Sevazdud1 wazUSunaans GABA 7
AMULANFAIAUNISEDR (P<0.05) Aslanslu Table 2 lay
wuidesazfutinvestnndessengsiigregi szezinan
nsadsin 60 min auAUsEEEaINSIAWSEN 60
way 120 min dnasosaraut1n 70.61 way 70.08 AINEIAU
warsTaraINIsallss 20 min saufunaIMsInasei
90 min na¥osazdudng 70.59 Fefianlaiuandnsiunisadn
(P<0.05) uwiwuinunadouls fe szezainalsdin 120
min $amfussesmalsun 20 uay 40 m SEevazduin
AnTINEesenenea

USu1ans GABA a1ndandesseniildainnisnaaeu
uInfign AonduszeziiaInisalusd 20 min laggaudu
528ELIAMNAUTY 60 90 Wag 120 min ATIaNUUINMET

GABA 13.84 29.77 war 11.39 me ¢ auddu Tuvued
WU 2 NMsvadeuTilinuuIuneEs GABA fie svezia1nis
AWsdin 60 min $aufuseza msINaIUsET 60 uay
120 min WUREIAUT1INAD130N91984

dlawseuiisudesaznisionsaufuuiuiaans GABA
WU Sesazn1sieniiszeziaainsauss 60 min $auiu
1aIN15ased 60 war 90 min d¥evarnisangsdis 90.01
way 85.94 mua1AU uAndulUnuUIUIETT GABA Lag
waznsvaaeuiiifosaznissenaglurag 63.78-83.02 nu
USHauans GABA 11nfe 29.77 mg ¢ uanalsiifiuinuSunu
a3 GABA wuannlutsilayndnimdssenusingliiiiuiu
Jusnanuetesin uasislunuuiUFand1adslauTud
wiouflazsan wmawilewdadnsensngliidudusn
mnnidevar 83 lvlinuans GABA nsafuiuided
susnarh dhndnvesaynd i laifiauduiussu Ui
@19 GABA (Varanyanond et al., 2005)
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Table 2 The results of GBR reference and germinated brown rice obtained from the test machine.

Spraying on Spraying off Germination Head rice GABA
(min) (min) (%) (%) (mg g”)
GBR reference 0 2(95.00+£2.16)* 67.12°40.49 ND
60 72.67%°+7.51 69.18°+0.20 13.84°+2.12
20 90 81.54°+3.31 70.59°+0.07 29.77°£12.73
120 71.67%+2.43 65.79°+0.65 11.39°+0.00
60 78.35+2.31 68.75°+0.15 2.81°42.12
40 90 83.02°°+2.83 69.28°+0.62 6.9 +4.25
120 63.78'£7.11 64.95°+0.26 13.84°+4.25
60 90.01°+0.86 70.61°+0.29 ND
60 90 85.94%°+4.47 67.27°40.24 ND
120 66.90%£2.15 70.08°+0.08 0.3676“+0.00

*Germinated of 72 h, ND = not detect , ®*° Means in the same column with different letters are significantly different

at P<0.05 by LSD.
\fosanauiseiinaasuiianinzuiadonddanunse
AvANgngineuenld wannn1sAnwInudl 4173sen
Iﬁaﬁqquﬁ 30-40 °C (Wongsinchuan, 2012) §a13u
snmgiifieglutiswosmsveaaeutindessendneds (32°0)
LartndowonaInAIsmagau (30°C)
nnanIMageUiina it siusanddiiui e
wazmnzsenddenluduneuien daunsnanszosiian
nsingeant1iudents warasIanuUSHIME1S GABA
1T U AT ALE A (Varanyanond et al., 2005;
Ohtsubo et al,, 2005; Komatsuzaki et al., 2007; Sunte,
2007; Artnaseaw, 2010; Loikeao et al., 2014; Pansakorn
and Langkapin, 2016; Zhang et al., 2014)
sAfedannsadendeulvnuarudesnisvasinan
1 nanfie mndaiuesaznisten wieUTunmas GABA
IﬁLﬁamzstnmmﬁaL'Us&ﬁfﬁqﬂﬁ]xﬁﬂﬁ%@&lasmﬁﬁaﬂu’m
o LLﬁlﬂﬂ?iLaaﬂiﬁﬁauMﬁﬁﬂNfﬂ,ﬁﬂ’]iﬁaﬂ@dLﬁu%ﬁ]&lﬁ% 83
\flosanazdenaliusunmans GABA a1 wazliaisiden
srevlIaINsnasdas (120 min) wiszidloszasinainis
Winawsdunntuvinlisesarnisenanas weddemaliudn
Frdnnduiiuiiesnniamsmindvesudadndnse

4 aqd
idpautuasinnzsenduddenludune il nuuy
Tngldndnnisinlnanuudadnagensasdin sauiu
nsvgaRnasgin 9nnsaasunuideulvitdssasie
Yovarn1stengafigniie MIasdn 60 min Safunisin
a1Us6 60 min f5eparniseen 90.01 Heulviidwmanedos
azé’wﬁngqﬁqmﬁ 3 Jouly AennsaUséiin 20 min $aufv
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