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Abstract: This research studied the optimal conditions for glutinous brown rice germination (RD6 cultivar) in
order to develop healthy puffed rice snack. Brown rice was soaked in solution with different pH values i.e. pH 4,
5,6 and 7 for 6 hours. The results showed that brown rice soaked in solution with pH 6 had the highest content
of gamma aminobutyric acid (GABA). The optimal soaking and incubation time were then studied. The 3x2
factorial in CRD was employed with 3 levels of soaking time i.e. 3, 6 and 9 hours and 2 levels of incubation times
i.e. 12 and 24 hours. The optimal condition for soaking and incubation rice was 9 and 24 hours, respectively
which provided the highest content of reducing sugar and GABA. For puffed rice snack production, the
germinated glutinous brown rice was ground before gelatinization under steam. The gelatinized rice was then
made as a flat sheet before chilling at 5 ‘C.The chilling time was studied by varying between 36 - 72 hours. The
results showed that expansion ratio and degree determined by volume ratio were decreased when the chilling
time increased (P<0.05). However, the sensory scores (9-point hedonic scale) for appearance, hardness,
crispness and overall liking were not significantly different (P>0.05). Thus, the chilling time for 36 hours was
selected as it provided the shortest processing time. The developed puffed rice was tested for the consumer
acceptance (n=60) using 9-point hedonic scale. The results showed that the liking scores for all attributes were
in the range of 6.4 - 7.4 with 322.05 mg of GABA content /kg sample.

Keywords: Germinated glutinous brown rice, GABA, puffed rice
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Table 1. Physical and chemical properties' of germinated brown rice at different pH values

pH Colour value Moisture content ~ Water activity Reducing GABA content
level . X . (% on wet basis) (a,) sugar content (mg/kg)
: : ° (mg/kg)
pH4 7554+087° 212+028° 14.19+0.21° 9.02+0.95° 0.407 +0.000" 164.22 +7.80° 23.25+0.36°
pH5 7586+0.18 216+0.01 14.43+0.1 1% 9.38+0.48° 0.415+0.030 94.74+0.77° 1921+ 0.67°
pH6 75.06+0.48 218+012 14.75+0.03° 9.43+0.99° 0.419 + 0.000 85.57 +6.38° 28.70+0.05°
pH7 7572+0.07 235+0.13 14.80+0.19° 10.32 £ 0.28° 0.466 + 0.030 73.10£9.33° 21.33 $3.05°

1 . .
Two replications

Mean values + SD followed by different letters in each column were significantly different (P<0.05)
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Table 2. Physical and chemical properties' of germinated brown rice at different soaking time

Soaking Colour value Moisture content  Water activity Reducing GABA content
time i X X (% on wet basis) (a,) sugar content (mg/kg)
v ) ) ° (mgikg)
3 7388+077° 228+038" 1599 +0.27" 10.91+293" 0565+0.040" 9191+11.11° 196.36+ 13.28"
6 72.89+0.58 2.39+044 16.02+0.30 10.27 £2.16 0.553+0.020 128.29 +46.07" 220.14 + 130.78
9 73.16 £ 0.00 233+0.12 16.58+0.33 10.16 £ 1.83 0.561+0.020 178.11+46.56° 274.46+126.13

1 . .
Two replications

Mean values + SD followed by different letters in each column were significantly different (P<0.05)

Table 3. Physical and chemical properties’ of germinated brown rice at different incubation time

Incubation Colour value Moisture Water Reducing
GABA content
time content (% activity sugar content
L* a* b* (mg/kg)
(h) on wet basis) (a,) (mg/kg)
12 7335+ 098" 238+035° 16.14+058" 869+0.18° 0.540+0.010° 107.11£37.22" 140.72 + 42,67
24 7327 +0.08" 2.29+023" 16.26+0.08° 12.08+0.80° 0.589+0.010° 158.44 +51.75" 320.41+83.97°

1 . .
Two replications

Mean values + SD followed by different letters in each column were significantly different (P<0.05)
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annziieandiautios (Roberts ef al, 1984) A9z
fiuan Lmﬂumwm (Servaites et al., 1979)

NI 4 memmmmwmqn@mq@ﬂm 6
‘zdwm@’ax‘lmﬂ'ﬂ%ﬁwmfm (interaction effect) 351314
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Luﬂ'f«wﬁmm'mﬂuaumﬁﬁﬁm (@) LL@“’ﬂ"]m’lﬁJLﬂu
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<

¥

AR TEUAIAY 3) N1INTWIAS WA 4) N3N 13
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Tianseuunatsazareaniia il naniiores 7
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Az lfinanszuaunN R Inansindi (retrogradation)
MdafaL'ﬁmmim%fauﬁﬂﬁummuﬁqﬁummiuLmqmm
ueilaauazuailanAmny LLZ\]&‘ﬂ/U‘lfﬂ@‘ﬂﬂ@’mTNL@Q@
silusiuutlaianeniuaauis neggL amiaain
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Wt Bunaumnad Ll manvauayaanasadnmos
vasuAnTuaTgadine 1y iy fenwuzuds linsey
Faviu A B anaAnT UL ANNeIReS L ARARTEY
u,mwn']faLmqmﬂuﬂ@wmﬂmwmmmmmmw
HARATNINesluNNIAReE ndsanTiiansazans
viuTsgaelavinaulEiaautaud asimeedliidindy
Hunan 2 unit e liiAalassasaiil dn el
TnssenmA AR T amiudaina s
2 1aawWng AaLiuudy (2x2 Lﬁﬁuﬁmm) uia1inld
Wil (ﬂmmu 5 mmmmam) Faasyn R ansmus
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Table 4. Physical and chemical properties' of germinated brown rice at different interaction effect of

soaking time and incubation time

Soaking Incubati Colour value Moisture Water Reducing GABA content
time on time content activity (a,) sugar content (mg/kg)
(h) (h) L* a* b* (% on wet (mg/kg)
basis)
3 12 7443+0.12°  2.01£0.19° 1580+ 0.14° 8.49+0.70° 0.53 +0.02° 86.77 + 11.19°  143.78 + 1.91b°
3 24 72.48 +0.00°  2.71 +0.00° 15.81+0.24° 12.99+0.18° 0.59 + 0.03% 97.06 + 11.79%  209.48 + 4.00°
6 12 7316 +0.01° 242 +026%  16.82+0.14° 8.74+0.01° 0.54 +0.00™ 88.84 + 4.94° 89.96 + 5.48°
6 24 73.33+0.01° 255+0.07" 16.19+0.28"  11.80+0.20° 057 +0.02°°  167.74 + 10.80°° 351.46 + 6.80°
9 12 73.31+£0.06° 208014  16.24 +0.77% 8.86+0.31° 0.55+0.01°° 14571 +47.99° 148.41+5.91™
9 24 7317 £0.45° 225+0.08 16.35+0.04® 1146+ 1.43%° 058+0.01" 21051 +1.76"  400.27 + 16.10°

1 . .
Two replications

Mean values + SD followed by different letters in each column were significantly different (P<0.05)
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AnMTAI s e AN Tt A0
texture analyzer ANUANNLTDY (hardness) WAaTAIH
n98L (crispness) WL 328218 N1Tug LA LT
ﬂ@u@uiummmmmmmemmmnmﬁn
(P>0.05) TaA1ANLT 1097 4 Ranmans HAn
WAy 18.16 D 22.90 Aasu agnelsAnin AN
N7UR9NARAUTTA N LT UNN U R
2EIIA6N 7] HAUANG9TueE el g1 Anynie
A0 (P<0.05) IIANANNNIALBINARA U AT R AN
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Lﬂuﬁmu%ummﬁu?‘iﬂ A (Kayacier and Singh,
2003) WiuAEALNNEIAIBIWTS uazgnl (2560)
3189797 ATLUNAINTaUF UL e du AT
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NARA LT InenAR AT AN AN LT eAnaL TE 3
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Table 5. Physical' and sensory” properties of puffed rice snacks at different chilling time

Chill Moisture Moisture Expansion Volume Hardness Crispness Sensory score
time content content degree expansion (N) (kg.sec)
before after .
(h ] ) ratio Overall
puffing puffing Appearance Hardness Crispness
(% on wet (% on wet liking
basis) basis)
36 1726 +1.52° 576+1.30" 1.59+0.17"° 247 +0.13° 18.16+4.21" 3857+ 11.27° 6.5+1.10" 6.9+1.02" 6.8+0.86" 6.8+0.96™
48  17.06 +1.52° 514+0.95 1.52 +0.17 216+ 0.20" 22.90 + 8.29 72.87 +12.02° 6.6 +1.21 6.9+1.08 7.0+0.94 6.8 +£0.99
60 16.91+0.41° 5.00+0.72 1.51+0.18 2.02+0.46° 21.02+10.92 79.52+8.70° 6.1+1.26 6.5+ 1.04 6.6+ 1.03 6.4 +0.93
72 11.84+1.02° 477+0.12 1.46 £ 0.38 1.98+0.34° 19.73+3.94 109.52 +13.72° 6.6 + 1.06 6.9+0.84 6.9+0.73 6.6 + 0.84

" Mean + standard deviation based on two replications; 2

Mean + standard deviation based on 30 panels and on a 9-point hedonic scale

Means within each column followed by a different letter are significantly different (P<0.05)
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