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Effect of Water Flow Rate through Paddy in Soaking Process of Paddy
on GABA and Brown Rice Quality
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Abstract

The objective of this study was to determine the effect of water flow rate through paddy in soaking
process of germinated paddy on the content of Gamma-aminobutyric acid (GABA) and brown rice quality,
percentage of the total brown rice, percentage of the whole grain brown rice, color difference and yellowness of
brown rice and root length. Four levels of the water flow rates through paddy 0, 1, 3 and 5 I/min/kg of paddy were
studied with two rice varieties, Khao Dok Mali 105 and Chainat 1 having average grain moisture content of 9.88
and 9.52 %wb, average initial germination of 62.80 and 73.00 % and average GABA content of 2.80 and 2.55
mg/100 g brown rice respectively. The results indicated that for the former variety the amount of GABA content
increased as the flow rate increased to 3 I/min/kg of paddy. Further increase in the flow rate did not affect the
amount of GABA content. The increase in flow rates also affected on an increase of root length, while the
percentages of total brown rice and whole grain brown rice trend to decrease and slightly decrease respectively.
However, the treatments did not affect color difference and yellowness of brown rice. Whereas for the later variety,
the increases in flow rate did not change the amount of GABA content and resulted in the increase in root length.
The decreasing trend of the percentage of total brown rice and slightly changes in the percentage of whole grain
brown rice and no change in color difference and yellowness of brown rice were also found.
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Table 1 The results for Khao Dok Mali 105 rice variety

Water flow rate Indicators value
through paddy GABA root length  total brown rice  whole grain brown rice  color difference  yellowness
I/min/kg paddy mg/100g brown mm % %
0 16.16 ° 036 ° 7729 ° 87.57 ° 163 ° 2323 °
1 1876 ° 147 " 76.00 ° 7232 ° 177 ¢ 2390 °
3 2436 " 282 ¢ 7598 " 7899 ° 207 ° 2400 °
5 26.42 " 493 ° 7563 ° 81.88 ° 203 ° 2327 °
Mean with different superscripts in the same column are significantly different by Duncan (p < 0.05)
Table 2 The results for Chainat 1 rice variety
Water flow rate Indicators value
through paddy GABA root length total brown rice  whole grain brown rice color difference  yellowness
I/min/kg paddy mg/100g brown mm % %
0 25.64 ° 2.16 ° 74.95 ° 77.43 ° 2.90 ° 21.67 °
1 25.80 ° 512 ° 7254 ° 78.93 * 3.23 ° 2057 °
3 2551 ° 711 ° 72.83 ° 79.24 ¢ 2.90 ° 21.00 °
5 27.85 ° 11.81 ° 71.00 ° 78.19 263 ° 2067 °

Mean with different superscripts in the same column are significantly different by Duncan (p < 0.05)
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Figure 1 Relationship between water flowrate and amount of GABA for Khao Dok Mali 105 rice variety



9. INEANARTINHAT 7 43 UTUT 3 (MeAw) AULEU-FUIIAN_ 2555 85171017 MaYRILE 267

v 1
=2 =

lurnizipeaniuiiednanisluazesing Wudu AnalinueinmniinduvedeldedAynedtn Tneide

4

1 1 v

wilsudmanisluay an 0 - 5 angand/Alaniudioaan ANAINENTINRALLANTIUIZNGNG 0.361 — 4.961
a a lﬂld 1Y v % U v % [=3 [~3 = U = [~ k2 1
Aaawns laneninasefesazdnanierinwaziasardiandaafiunanlnaiuusltuanaaiaadniies 9uA1AN
WANANNALAZAIHNIMASAT 19 NER9TUERIINT aradny TuRuaniliuansnaii
1IRUFTEUIN 1

8m91n17 ares iudng luduneun1sutdinesnssusunsuandnqlaensan TifnaresunnEns
GABA ludinanfas lusnifualiinuanasnifindvesdnediiadAynieaia lnalandsdusnnisiuat an 0 -5

1 1 v v

ang/N/Alandudnolaan ANAINENIIINRAEANTUITIING 2.16 — 11.81 NAAWNAT ANYNNNARRIRLAZI19NARY

= 2 = Uy v F% =3 [~ = £ ‘QI -ﬁ’l = [~ k2 ] 1 1 =
saulpefuunliinanas  warinalidasazinondeuiuianwun [ RNIWNeLANTes  9UA1IANLANANNALAY
ANNWABIIASTNINABIUERFINFIAT2910 TR Nan IiuansANai

a9l
Awiudinaiugananenuzd 105 Wednsnisluad WnAuszudng 0-3 Answninlaniudinanlaen duali
1 v 1

1BUNUa17 GABA WinT luanenamnsinislvuay 3 waz 5 ansann/ilaniudionlaan Uiu1nians GABA Tusnarii
IuzRefuHesnINT e i HRaliiAanen9sIniinay Sesardnandesanniualinanas seuazdnandesdiy
winfuwsliinanauaniies doudtanuuanssduazanmaesaesiianfedlisineiy doudnoiugdeum 1 e
o a' dgl 1o 2 a' dsj S o 2 QI dsj v 2 % a v
m9n17IvaY N T 1 BN 0817 GABA AU wARKan1 1A NiNTL $asazdnanaadsoniuug iy
AR 3088z N9NABANNA AN LU [N NTWANTDE 9uANNLANANNALAT AN MARIT9T 9N Ae ld AN

ANUBLAN
2RVDUANIAUEIAELATEIANINANHATUATINEINIIUAINITAUNY WUANeAIauwIYR N IINsailauu

v '
IS Loy g

Inentnuglun1andaell uazaeveuamAuiuinnssumatulagnaInafiuies 419N9UAMENITNNIINIRANANEN
nlineaivayuginsniuazipseasiiasing o lun1sMnise

LANR15A198

nsunMgAnsinaLszmA. 2553, anunisaidinalanipeuiiquieu 2553, (szuueeulatl). unasieys: http:/www.riceprocuct.org. (23
FannpAn 2553)

NIUATINNEAT NIENTNINEATUAZAUNTDL, A1UININUATHINAGAAIUNTTU NIENTNGRAMNTTN. 2547, ARINIMLATNIIATIaaaLding
veanzalny. Asdmnlidndineg, ngamme.

195l dm, 29y AaEnInd uwazienn Avedlan. 2550, nazensTUUNIUdsieiNMasunNInas T Bnuetaluiendes

98N (VANNZR 105). AIRTANLNANGRSN AT 28(5): 164-167.
oyane Aseyde, aRTF 21AUNAEY KASTIUNT ATWAL. 2552. NATBIgAMNN IUNsTLAUNsLTRAZNSTLAUNssanTasdinaden (Men
| ¥zd 105) siafsanauansunasnesilludamesniade. lunnsdszgaitinisunianendeguasesni 4e piail 3. wih 88-92.

Wi Aamsena, 903 ATy, 300 qlaauswana uazdnnn SmuAossn. 2550. mMafanBunnnsaunaan — wefiludawin
Wdnazdnadnazdinawilianlnanisud. 37(4): 291-296.

99T ARAwgind. 2551, mmﬂuaﬂmwiﬁﬁémmmammiﬁazﬂﬂumﬁqmw andrandessen. iunanendeveuniy, Azmalulag,
medrmatulagenns.

38 FryauuT, 301 glsaunusng uases fi{imzqﬂ. 2548. nansidamafintfisnamnus - uefity Sofinuedn lusnnzeesding
(au@nsting nsunindaunetleyeyn e 1783). NWINYIRLUNEATAART.

M Tugassed. 2553. mdﬁ;mﬁwmwgzmmLuﬁmﬁuﬁ’mma@ﬂ (auAnsLing naumindauneiloyeyn \ae7 5629). AuTINENFTBULL.

AINYE GUUNA, LLIEYAIITEU MIEANF, gn1uan auiud uargiu huannas. 9 Rawnaw 2553. satesuaniinandesen g
MlupiaGeu. wildefindlnesy.

Shoichi, I. 2004. Marketing of value-added rice products in Japan: germinated brown rice and rice bread. FAO rice conference. 1-10.

=3

Komatsuzaki, N., K. Tsukahara, H. Toyoshima, T. Suzuki, N. Shimizu and T. Kimura. 2007. Effect of soaking and gaseous treatment
on GABA content in germinated brown rice. Journal of Food Engineering 78: 556-560.



