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Abstract

Changes in physicochemical properties of brown rice (Chu-chung byeo, Japonica type) kept at 4°C, 20°C,
30°C and 40°C in laminated film (4 layer) pouches were analyzed. Hardness of brown rice grain increased dur-

ing storage periods. In case of color changes,

“L" value increased during storage below 30°C, and decreased

after three months at 40°C. The "a” value did not change below 30°C, but increased at 40°C. The “b" value
increased under all storage conditions. Percent germination was above 97% below 20°C regardless of storage
period and was inhibited by heat above 30°C. The rice did not germinate after one month storage at 40°C.
Gelatinization enthalpy and gelatinization peak temperature by DSC of brown rice powder decreased during
storage. As a result, storage below 20°C in laminated film pouch is recommended for brown rice.
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Table 1. Physical properties of packaging material®

Physical properties

Construction : PET 12 pm/Al-foil 7 um/o-Nylon 15 pm/

L-Mix 100 um
Tensile strength (kg/15 mm) : cross direction, 11.3

: mechanical direction, 11.6
Elongation (%) : cross direction, 105.0
: mechanical direction, 88.4

Pin hole resistance (kg) : 2.15
Heat seal strength (kg/15 mm) : 7.96
0, transmission rate (m//m’ - 24 hr - atm) : 0.0
CO, transmission rate (m#/m’ - 24 hr - atm): 0.0
Water vapor transmission rate (m¥/m” - 24 hr) : 0.0
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Fig. 1. Changes in breaking hardness of brown rice
during storage H—M: 4°C, +—+: 20°C, »—=: 30°C,
O 40°C
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Fig. 2. Changes in “L” value of brown rice during
storage @—M: 4°C, +—+: 20°C, »—=*: 30°C, O—{1
40°C
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Fig. 3. Changes in “a” value of brown rice during
storage M—M: 4°C, +—+: 20°C, »—=: 30°C, O
40°C
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Fig. 4. Changes in “b” value of brown rice during
storage l—M: 4°C, +—+: 20°C, =—s: 30°C, ({1
40°C
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Fig. 5. Changes in percent germination of brown rice
kernel during storage at various temperatures M—M:
4°C, +—++: 20°C, »—=: 30°C, (3—1: 40°C
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Fig. 6. Changes in DSC thermograms of brown rice
flour during storage at 30°C Numbers are the storage
period (month) (brown rice flour/water=1.1; heating rate,
10°C/min; initial temperature, 25°C; final temperature,
105°C)
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Table 2. Changes in DSC thermogram characteristics
of brown rice flour during storage at various tem-
peratures

Storage  Storage
temperature  time 1
¢C)  (monthsy To Tp Tc AT (/B

Temperature ("C)" AH

0 60.0 707 839 239 64
1 604 706 833 229 64
2 60.4 702 83.0 226 63
4 3 60.7 706 833 226 65
4 594 706 839 245 62
5 59.8 706 832 234 6.2
6 591 709 826 235 6.1
1 5902 700 833 241 67
2 589 70.7 838 249 o4
3 587 707 841 254 6.1
20 4 589 707 844 255 60
5 60.1 707 846 245 6.1
6 60.6 704 847 241 63
1 585 706 835 250 6.2
2 552 702 846 294 6.1
30 3 552 707 831 279 6.2
4 552 707 835 283 62
5 56.1 707 846 285 63
6 543 700 841 298 6.5
1 576 704 831 255 6.5
2 57.8 694 839 261 65
40 3 578 702 850 272 65
4 60.0 728 844 244 64
5 578 706 859 281 66
6 581 698 846 265 64

1*1"0, onset temperature; Tp, peak temperature; Tc, con-
clusion temperature
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