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Effect of different crushing method on the quality of rice
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Abstract: In order to obtain influences of different crushing methods on the quality of rice rice flour were prepared by dry and
semi— dry milling crushing methods at low temperature. Physical and chemical detection combined with Rapid Viscosity
Analyzer texture analyzer and optical microscope were used to determinate the physical and chemical indicators gelatinization
properties texture and microstructure of the rice flour. The results showed that original protein content of 6.60% 6.09%
7.06% 6.86% by four different varieties of rice( Zhen Gui Shuang Gui GuiChao and Vietnam rice) increased significantly to
7.55% 6.67% 7.58% and 9.05% (p <0.05) and original content of damaged starch of 8.2% 7.9% 8.5% and 7.2%
reduced significantly to 4% 3.8% 4.3% and 3.3% ( p <0.05) compared with dry milling crushing method. And the rice flour
made by semi—dry milling crushing method at low temperature had lower gelatinization temperature lower breakdown value
better thermal stability of paste and gel hardness of gelatinization and structure characteristics value.In addition the shape of
rice flour surface was relatively flat and less damage under the microscope.
Key words: rice; pasting; texture; microstructure; quality discrepancy
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Table 1

1

Effect of different crushing methods on nutritional quality of rice

(0 h) (10 h)
(%) (%) (/100 g) (g/100 g) (%) ( mm)
11.83 +0.03° 11.83 +0.03° 6.60 £0.36> 283 £0.36° 8.2 +0.36" 582 £0.85"( )
22.08 £0.08 11.48 +0.05" 7.55+0.06°  30.5 +0.46" 4 +0.46" 57.6 +0.56"( )
12.64 £0.15"  12.64 £0.15"  6.09 £0.02* 264 +0.70" 7.9 +0.20" 59.4 £036™( )
22.35 +0.16" 1240 £0.26"  6.67 £0.03™ 292 +0.26° 3.8 +0.46" 602 +026"( )
11.99 £0.29* 11.99 £0.29*  7.06 £0.04"  34.5 +0.60° 8.5 +0.46" 60.8 +5.37°( )
2132 +1.33°  11.07 £0.04° 758 £0.10°  34.8 £0.36° 4.3 x0.17" 60.5 £1.00™( )
1298 +0.22" 1298 +0.22¢ 6.86 +0.03 17.2+1.01° 7.2 +0.36° 63.5+1.45°( )
23.96 £0.12° 12.18 +0.06"  9.05 +0.07"  17.1 £0.95* 3.3 £0.26" 62 £0.87"( )
(p <0.05) (p>005) 2. 3 .
1.2.6 . . T Tong 30%
50% - 4.74% .
400 . .
1.3
3 +
SPSS 17.0  Origin 8.1 °
2
2.1 60 mm 40~60 mm
1 N N 4 40 mm 5 1
13% R R
(10 °C)
50 °C 10 h )
13% 1 2
> > > 1 RVA
7.55% +6.67% 7.58% 9.05% 5
6.60% +6.09% -
7.06% 6.86% ( p <0.05)
12 ’
24% ~30%
13
25% ~35%
17%
14
1 20%
1 RVA
4% (p <0.05) Fig.1 RVA curve of different treatment group
6 h 3.5% 1 2 .
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Table 2 Effect of different crushing methods on gelatinization characteristics of rice

RVA
() (cP) (cP) (cP) (cP) (cP)
84.85 +0.15" 2665 +4.58° 2131 £6.56° 534 +5.00" 4661 £3.61° 2530 +18.03¢
83.85 +1.03 2644 + 14" 2240 £4.58' 404 +5.29* 3726 £9.17° 1486 £5.29°
84.05 +0.05* 3315 +14.53%* 2385 +4.36¢ 930 +5.57° 4722 +4.36" 2337 +7.55"
83.95 £1.06" 3365 £9.54" 2572 £8.00" 793 +6.56" 4257 +7.55° 1685 £15.52¢
8230 £0.26™ 2739 +£4.58" 1681 +1.73¢ 1058 +3.46' 3704 £5.57° 2023 +18.52°
81.55 +1.43* 2587 £11.53" 1929 +6.56" 658 +8.00° 3407 +8.54° 1478 +7.55°
84.85 £0.10* 3249 £557° 1562 +11.14" 1687 +3.61" 2724 £5.57" 1162 +7.55"
83.20 +0.17™ 2897 +6.24° 1518 +3.61° 1379 +5.29¢ 2639 +6.56" 1121 +6.56°
3

Table 3  Effect of different crushing methods on texture of rice starch gel
(2 (m)) (' mm) (g (m))
7.00 £1.41° 0.50 £0.28" 0.30 =0.60" 0.81 +0.80" 2.50 £4.37" 0.00 £0.06"
1133 £8.59"  0.67 £0.24" 0.07 £1.07° 0.97 £1.65®  5.00 +13.96" 0.22 £0.48"
7.33 £1.37" 0.57 £0.24" 0.01 £1.10° 0.76 +1.36™ 0.83 £7.70" 0.08 £0.16"
7.67 £2.42° 0.57 £0.16" -035+1.58" 053 +0.64™ -133+11.81° 0.03 £0.05"
13.83 +4.83" 0.22 £0.08" 0.28 +0.28" 1.65 £0.44™ 3.33 £2.66" 0.07 £0.05"
16.83 £5.78" 040 +0.15" 0.12 £0.41° 2.56 £0.64™ 3.17 £6.55" 0.12 £0.18"
6.83 £1.72° 0.58 +0.34" 0.34 £0.92° 1.65 +£2.06" 3.33 £6.19" 0.15 £0.23"
11 £5.90* 0.38 +0.16™ 0.51 £0.29* 2.27 £0.58° 433 +1.51° 0.07 £0.05"

B 1 N (p>0.05) .
2 N ~ ~ ~ o
° 2.4
2
15
2.3
3
(p>0.05)
( 30%)
(G
5
(p <0.05) 2
Fig.2 Effect of different crushing methods

on microstructure of rice starch gel
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