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Abstract

This study consisted of 2 experiments. In the first experiment, rough rice cv. Pathum Thani 1 (PT1) and
Phitsanuloke 2 (PL2) were soaked in warm water at 30°C for 15-24 h to produce germinated brown rice (GBR).
After soaking, the rice were dried and husked before measuring the amount of gamma - aminobutyric acid
(GABA) in rice flour. The results showed that soaking time of 16 and 20 h caused GBR of PT1 and PL2 to have
highest values of GABA significantly (p< 0.05) (73.92 and 58.50 mg/100 g of flour, respectively). The second
experiment was to produce parboiled of germinated brown rice (PGBR). Rough rice cv. PT1 and PL2 were soaked
in warm water for 16 and 20 h then were steamed at 121°C for 10, 15 and 20 min. Steamed rough rice was then
dried and husked to determine the amount of GABA. Results showed that increase of steaming time caused the
increase of GABA in rice flour. However, steaming time at 20 min gave lower amount of GABA in rice flour of PT1
than those steaming time of 10 and 15 min. Apart from GABA, it was also found that the increase steaming time
resulted in the increase of gamma - oryzanol in rice bran oil. Further more, steaming could significantly decreased
the amount of kernel breakage and the viscosity of rice flour as measured by rapid visco analyzer.
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UNARED

mMameaesutady 2 dusey Ieeduwsnienninainisuttnlunnsindiandessenivin et iunnn s
WNHNNBEHIUTNTIN (GABA) 494n mmmuTmﬂ’Lﬁﬂqﬁuﬁrﬂmumﬁ 1 (Us.1) uasiugiwnglan 2 (wa.2) Tudqusias
wuﬁmLLmumawm@wmuamumm Su 3 91 mn’mﬂmuﬂ@@nmumywuﬂuummmu 30°% Liluan 15-
24 Flia ANTAINANANANATILALNLINE WantBunas GABA luuildng wudn nnsuttngt 16 uay 20 $alus vin
Tidandesseniug Us.1 waziiug wa.2 H15010s GABA gugaetsliodnAty (p<0.05) Aa 73.92 uay 58.50
Aaanin/100 ninuil mmm&m IumummLﬂumamnmwmmLfgmmiuqmaﬂmauummn@mmﬂuq VNUNUNIT
NARBILLLANANYTDT AU 3 A Tmﬂﬂwmmaﬂ@mmﬂlmmmewﬂwmuﬂ?mm GABA g48n Mmmﬂmm
mmimmqm@@m@nmmum 121°% fineANAugaLTluean 10, 15 uaz 20 Wi mnuumm@mmwmmmvmmm
{udnandessenils nanisaRewLAn mimwﬂumqmamwuquﬂ?ﬁmm GABA Qwu@mmuﬂmmm wazFunn
AR5 BN 20 wnit Il GABA adnaiug 1s.1 anawinndnnisiied 10 uaz 15
Wit wenanEdamLen L'J@’m’]ﬁ‘idi\ﬁllLﬁm%uﬁN@Iﬁlﬁ‘:ﬂ’]iwmiLLﬂNNWI@?GﬁW‘L&@ﬂluﬁﬂﬁug"]imL‘WINQQ%‘LA Tuanuziinn
ANTUANINARI NIV INZINE LazAANEnTesuTl I RTAdeATe rapid visco analyzer apavaselitadAny
AdnAty: nsnunanezfitudaien unuanleseuea drandeseenil

AU
v . 1% o 1 1% ¥ a 1 a
419 (Oryza sativa L.) isznausingaisenmsauunanniainguinisaeudneasudou Tnadnasanisiasu
% ‘4] 1 o o & :// $ U = % ‘ﬂl M v o
qunnuaznasinulsa Geazuansreiullnuaneiug sanvianszuaunisudsgy Inednondasizednen lklfunisdn
AaziinnuAnieimsgendidnognsenn  wifuilnauedaulifisumazliledudansuuazyegnenn  Agldiiaonm
wenenulunisUFutlpannanlibaulaanisvindrandessen Saikusa et al. (1994) wusnlwmanadandassaniings

1zmm‘imwlﬁ‘llu‘l:z\ﬁmmﬁmﬁﬂn Anszmalulaginisinems annfumeluladnszaaunddnanmmsaansziis ngammns 10520
'Division of Plant Production Technology, Faculty of Agricultural Technology, King Mongkut's Institute of Technology Ladkrabang, Bangkok 10520

2Ihamalulatianins annfudduinemaniuazinaluladuelszmalne dyusiil 12120
*Food Technology Department, Thailand Institute of Scientific and Technological Research, Pathum Thani 12120



'

458 HAYENIZEZLIAD 7 42 a1TUR 1 (WiAR) NNTIAN-NBIEN 2554 2. IngAanfinesg

wnuuezATuiiofiza (gamma - aminobutyric acid : GABA) uazunuunlesauea (gamma - oryzanol) deileglu
Punungandrdnondesind ansdenanaiinmuAiniseinisgs tna GABA vinuthifluansderndszam doavinli
anerauAanY uaunALNe douwnusnlersueadailinnnludousesin Ausylamilunisdisannosamasasluiaen
LAZFUAYLADATY gUILATAINY (2550) seudndnandessaniinandiawlaenasiinguansdrdtype Tesauas
wnndndandessaniininaindiandas usnisirdnanlaaniiaunissanuingmng azinlddauaninuan @sauing
=< o aa o v AJ 9./-4J ¥ A 1 o 1 o ¥ v ‘4] ¥ -ﬂl v al 1
(2552) Asdsnisindnatanldidnnwaensenneuiininsmiy wudnaanisunnineesdald aednanlaGendn
dondessenils  adelsfinunszuaunsisinasanislaauulaspmantiiniwed-nanin  uazlnauansdranylu
o Y =< o o = X o P , 3 Iy Ry aa ,
drondevsanils AulunsAnmilaaddnglssasAiiaAnmszaznainisudinaesdiauarssazinainistisinaiinase
Punulnauansdrdnyludrandevenilaneiudeyalunsimuinisnandrandesseniissald

ansaluazisinig

mmmasasiaglddnanaanidiugiyueil 1 (Us.1) wazimnlan 2 (Wa.2) 2M9UABNINARBILLLEAN
anysnd (CRD) 149U 3 g1 utsnemaaeaiy 2 dunew TneduusnAenisindiandessen midunsiaauddnauden
Tu‘ﬁf]@mmﬁ 30°% fhuiaan 15-24 datia wdamtinii anntiutirdnoudensnaneaudulivie 12+ 1% nznzuda
ﬁﬂﬂumwé@uﬁfawwmﬂ (100 ) ) tutlednai 141 Lﬂﬁ"]”ﬁﬁ’]ﬂ?‘m’]m GABA mnsAaifauLlasann Komatsuzaki et al.
(2007) LW@W]‘;“’F;I nansugEN T 15 GABA 4940 mumaummmumimﬂmmmmmmmiuqmﬂmmuummq
n&assanii mmsmwm.ﬂ@@mﬂﬂimmmem"l,mmmﬂf’uummm mqmumm mmmmmﬂmmﬂﬂmmum
121°9 AotiAnnAugaungn 10, 15 uaz 20 W mﬂuumm@mmﬂmuummLmvl,ﬂumqnmwﬂnm n138m
T LT inlaanisaslugeuanfou # mmugu 45%1 VRIDAPINNTUTINNNTRNANT e 7 1 reunzimng
nsAnEAuaNTRIe9dn wRauidfuanieaalaeld Ducan's Multiple Range Test (DMRT) fissduAnuGasiu 95 %
mmmuﬂﬁm@ﬁmﬁﬁﬂmiﬁﬂm A (1) U310 GABA (Finuasann Komatsuzaki et al., 2007) (2) 15unnulesa1uea L
muum Tneida spectrophotometry (Faulasan Bucci et al, 2003) (3) Wafdusinisunnsineeasdng IneFauiiey
vuiindnrn safludfidauadundt 8 T 10 dou pnmsgaudnlne (nsensaewadiiad, 2540) Fatnuin
Fauldeneunzimiy uaz (4) Aanamiinreutiadenrias Rapid Visco Analyzer (RVA) (fnuilasann AACC, 2000)

NANITNARDILATIANG L
annamaaesludumeisn Tmﬂ%mmmmmmﬁﬁﬂ Lﬂmm 15-24 a4 uazynLBunns GABA 183419
WUI1 T19ndessen Ua.1 H1l5u10e GABA mﬂmmva Lf;mﬂ’mmm 16 dTua Ae 73.92 Ha@An3u/100 niuusle uay
419NN NA.2 TN GABA N’]ﬂ@ﬁ]‘ﬂ?“’ﬂ AW 20 FTua A 58.50 FAANFN/100 NFuuil (Table 1)

Table 1 Gamma - aminobutyric acid content in Pathum Thani 1 (PT1) and Phitsanuloke 2 (PL2) rice flour

(mg/100 g of flour)

Soaking time (h.)

Cultivars 15 16 17 18 19 20 21 22 23 24 V%)

PT1 61.63c 73.92a 67.67b 56.83d 4558e 56.63d 40.17f 34.33g 30.13h 26.40i 3.04
PL2 30.79c 25.87d 53.73b 33.06c 22.66e 58.50a 2400ed 25.73d 31.06c 54.26b 4.51

Mean values followed by the same letter in the same low are not significantly different (o > 0.05) by DMRT
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Table 2 Gamma - aminobutyric acid (mg/100 g of flour) in Pathum Thani 1 (PT1) and Phitsanuloke 2 (PL2) rice

flour and oryzanol content (ppm) in rice bran oil

Cultivars Type of rice GABA content Oryzanol content
PT 1 PT1 (BR) 2574 c 30.00d
PT1 (PGBR) 16 h;10 min 78.30 a 39.02¢c
PT1 (PGBR) 16 h;15 min 84.27 a 39.45b
PT1 (PGBR) 16 h;20 min 60.24 b 40.95 a
CV (%) 12.34 0.37
PL2 PL2 (BR) 19.16 ¢ 31.04c
PL2 (PGBR) 20 h;10 min 89.24 b 32.76 b
PL2 (PGBR) 20 h;15 min 134.09 a 33610
PL2 (PGBR) 20 h;20 min 137.42 a 34.76 a
CV (%) 10.76 1.42

Mean values followed by the same letter in the same column are not significantly different (o > 0.05) by DMRT

BR: brown rice, PGBR : parboiled germinated brown rice
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Table 3  Percentage of broken kernel brown rice

Cultivars Treatment Broken kernel, percentage
PT 1 PT1 (BR) 31.00 a
PT1 (PGBR) 16 h;10 min 1.12b
PT1 (PGBR) 16 h;15 min 1.07b
PT1 (PGBR) 16 h;20 min 0.70b
CV (%) 10.23
PL2 PL2 (BR) 26.00 a
PL2 (PGBR) 20 h;10 min 5.57b
PL2 (PGBR) 20 h;15 min 210c
PL2 (PGBR) 20 h;20 min 227cC
CV (%) 12.43

Mean values followed by the same letter in the same column are not significantly different (o > 0.05) by DMRT.
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Table 4  Viscosity of rice flour

Viscosity, cp

Cultivars Treatment Peak Trough Breakdown Final Visc Setback
PT 1 PT1 (BR) 2683.00 a 1830.00 a 853.00 a 3317.33 a 1487.33 a
PT1 (PGBR) 16 h;10 min 549.67 b 454.67 b 95.00 b 812.67 b 358.00 b
PT1 (PGBR) 16 h;15 min 335.33 ¢ 228.33 ¢ 107.00 b 428.33d 200.00 d
PT1 (PGBR) 16 h;20 min 410.33 ¢ 295.67 ¢ 114.67 b 539.00 ¢ 243.33 ¢

CV (%) 4.68 7.23 27.20 3.49 2.99
PL 2 PL2 (BR) 1250.33 a 956.33 a 294.00 a 1668.67 a 712.33 a
PL2 (PGBR) 20 h;10 min 199.67 b 181.67 b 18.00 b 252.33 b 70.67 b
PL2 (PGBR) 20 h;15 min 164.67 ¢ 151.33 b 13.33 b 22567 b 7433 b
PL2 (PGBR) 20 h;20 min 103.33d 92.67 ¢ 10.67 b 148.33 ¢ 55.67 ¢

CV (%) 3.38 4.79 4.86 2.54 3.36

Mean values followed by the same letter in the same column are not significantly different (o > 0.05) by DMRT.
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