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Abstract

In order to develop a novel food utilization of germinated brown rice, physicochemical properties of
germinated brown rice and its extrudates were investigated. The physical characteristics, the paste viscosity,
and the anti-oxidation activity were analyzed. Brown rice was soaked for 10 hr and germinated for 24 and
48 hr at 30°C. Extrusion conditions of brown rice and germinated brown rice were barrel temperature at 100
and 120°C and moisture content at 20%. The expansion ratio increased with the increase in germination time.
It increased at barrel temperature of 100°C, and decreased at 120°C. The bulk density showed negative
corporations with the expansion ratio. The paste viscosity of germinated brown rice was decreased with the
increase in the germination time. However the paste viscosity of extrudates was lower as barrel temperature
increased. Content of polyphenolic compound in extrudates was increased by increasing germination time and

barrel temperature.
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Table 1. Effect of barrel temperature and germination time on expansion ratio, bulk density and breaking strength of

extrudates of brown rice

Barrel temp. Germination Expansion ratio Bulk density Breaking
§©) time" (hr) SEP sL? (g/cm?) strength (g/cm?

Raw brown rice” 10.59+0.45” 10.01+£0.24 0.09 286.67+113

100 24 9.68+0.33 13.07+0.77 0.08 5254377

48 9.22+0.15 13.06+0.51 0.07 592.19+40

Raw brown rice 855+0.25 14.79+0.48 0.07 533.28+38

120 24 10.20£0.22 9.57+0.48 0.08 356.57£60

48 9.05+0.19 12.83+0.38 0.08 3055272

“It was soaked for 10 hr and germinated for 24 and 48 hr.
?Raw brown rice was not soaked and germinated.

9SEL: sectional expansion index. “SL: specific length.
"Mean = SD.

& Zrhslgon, 120°Coll A= HolA|te] vl 7
Z3lgdct. 2 H e A R 7| FF Rl dgE e
W A3jgo] FyEF g el 74423 Chinnaswamy2t
Hanna®| 2A#(18)9 A8t o] #A3}zfo] Fhasto
Uert F7bsta 7189 Z717F A FLEA EE2EHA7
W Fol o] A4tz st

SEBRITY FREARS

W Ll WolAlzbe] S ax ol 5 BF AR ol
n)
=

Table 2. Effect of barrel temperature and germination time
on water solubility index (WSI) and water absorbtion index
(WAI) of extrudates of brown rice

Barrel Germination

temp. (°C) time" (hr) WSI WAI
Raw brown rice? 26331247 4164007
100 24 38.00£1.69 3.70=0.33
48 56.00£2.16 553%0.02
Raw brown rice 24.04x1.81 498+0.19
120 24 35.85+0.01 413+0.02
48 30.59+1.02 4.78+0.20

1950 the legend in Table 1.
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Table 3. Effect of barrel temperature and germination time on lightness (L), redness (a) and yellowness (b) of extrudates

of brown rice

Hunter color values

Barrel temp. (°C) Germination time" (hr)

L3) a4) b5)
Raw brown rice” 87.75+0.36" 1.72%+0.08 11.49+0.28
100 24 87.40+0.43 1.59+0.13 7774017
48 88.11--0.22 1.70+0.15 8.20+0.33
Raw hbrown rice 87.96+0.28 1.16£0.05 5.83%0.20
120 24 88.9740.18 0.20£0.10 1.03£0.30
48 87.060.38 1.63+0.14 6.80+0.18

"28See the legend in Table 1.

9L: Lightness ranged from 0 (black) to 100 (white).
Ya: Redness ranged from +60 (red) to -60 (green).

h: Yellowness ranged from +60 (yellow) to -60 (blue).
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Table 4. Effect of barrel temperature and germination time on brownness and redness of extrudates of brown rice

o .. ) Brownness Redness
Barrel temp. (°C) Germination time~ (hr) 420 (am) 440 (om) 430 (o) 520 (nm)
Raw brown rice” 0.1340.006” 0.10+0.006 0.08+0.005 0.06+0.004
100 24 0.17+0.007 0.14%0.006 0.11+0.005 0.09+0.005
48 0.12+0.006 0.090.006 0.07+0.005 0.05+0.004
Raw brown rice 0.16+0.005 0.1320.004 0.10%0.004 0.07+0.004
120 24 0.16-£0.005 0.13%0.004 0.10+0.004 0.08+0.004
48 0.18+£0.006 0.15+0.005 0.11+0.005 0.080.004

1"95ee the legend in Table 1.

Table 5. Effect of barrel temperature and germination time on paste viscosity of brown rice, germinated brown rice and

it’s extrudates

Barrel temp. (°C)  Germination time" (hr) PVY (cp) TVY (cp) BV? (cp) FV” (cp) sV (cp)
Raw brown rice” 2647 1145 1502 2522 1377
Non-Ex® 24 976 206 770 541 335
48 457 67 390 124 57
Raw brown rice 326 0 326 11 22
100 24 46 0 46 2 12
48 304 0 304 14 54
Raw brown rice 579 0 579 51 63
120 24 131 0 131 13 22
48 359 5 354 139 134

12See the legend in Table 1. INon-Ex: Not extruded.

Ipy: peak viscosity. 1y trough viscosity. 9BV: breakdown viscosity (peak viscosity minus trough viscosity).
PEV: final viscosity (viscosity at the end of the test). 93V setback viscosity (final viscosity minus trough viscosity).
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Fig. 2. Effect of barrel temperature and germinated time on
content of reducing sugar of brown rice, germinated brown
rice and extrudates.
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Table 6. Effect of barrel temperature and germination time on functional component of brown rice

Barrel temp. (°C) Germination time' (hr)

7 —Oryzanol (mg/100 g)

Polyphenolic compound (mg/100 g)

2)

Raw brown rice 65.68 12.21

Non-Ex” 24 56.73 8.60
48 57.93 8.94

Raw brown rice 30.39 11.01

100 24 29.53 16.28
48 18.12 20.03

Raw brown rice 22.45 14.56

120 24 13.60 15.63
48 15.99 23.61

193ee the legend in Table 1. YSee the legend in Table 5.
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