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Fig.2 Micronutrient levels of white rice flour and brown rice flour at different soaking time
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Table 2 Particle size of white rice flour and brown rice flour at different soaking time
gn  mesmp AR DB2RER d(0.1) (0.5) d(0.9)
A A3 e
B Kk 0 171.53 £ 0.95¢ 80.55 + 0.26¢ 45.85 £0.20 170.38 £ 0.41* 302.38 £ 2.67¢
0.25 121.94 +0.22¢ 47.73 £ 0.72* 20.78 +0.33" 87.15 £ 0.90" 269.08 + 6.07°
0.5 114.52 + 0.54" 46.57 +0.43" 22.49 +0.83" 82.19 + 0.40 247.87 +7.86'
0.75 91.74 £ 0.90" 44.76 + 0.36" 23.26 £ 0.16™ 76.70 £ 0.61" 178.67 + 0.83!
1 94.09 £ 0.41* 4571 £0.114 24.92 £ 0.12¢ 78.68 £ 0.21¢ 184.19 + 1.16"
2 91.10 £ 0.46" 43.98 +0.42' 22.90 +0.27" 76.64 £ 0.251 177.63 + 1.12*
3 92.02 + 0.56" 45.53 + 0.401 24.51 +0.20 78.13 +0.26" 178.35 + 1.64*
4 98.85+0.511 47.62 + 0.38" 30.02 £ 0.22 82.08 + 0.67 193.14 + 1.81
5 93.84 £ 1.13* 46.90 £ 0.63% 26.92 +0.51 78.85 £ 0.77¢ 181.61 +2.44
6 87.38 + 0.08! 45.83 + (.34 26.71 £ 0.24 75.19 £ 0.10' 165.26 + 0.92"
7 88.46 = 0.02! 46.58 + 0.29* 27.38 £0.16 76.65 + 0.454 165.39 + 0.20'
8 94.02 + 0.66" 48.69 + 0.57' 30.04 + 0.55 79.39 + 0.68* 178.34 £ 0.20'
AR 0 194.05 + 0.48° 88.52 £ 0.47° 47.41 £ 0.67* 172.77 + 0.56* 376.75 £ 2.36"
0.25 187.31 £ 0.25 79.68 + 0.20° 39.78 £ 0.781 163.61 + 0.29° 375.69 £ 0.40°
0.5 193.21 + 0.80° 84.19 £ 0.43" 41.53 £0.26° 170.84 + 0.58* 382.38 +1.28°
0.75 178.68 + 0.18° 76.41 = 0.09 37.66 £ 0.14¢ 150.80 + 0.55¢ 367.38 £ 0.10
1 148.19 £ 0.91° 63.01 £ 0.03' 32.96 + 0.56" 110.73 + 1.29° 324.08 + 1.40¢
2 147.53 + 0.49° 66.36 + 0.78° 35.00 + 0.36¢ 110.78 + 1.29° 319.39 + 0.95¢
3 132.88 + 1.08' 64.30 = 0.26' 36.63 + 0.04 98.90 = 0.57" 283.37 +3.15°
4 116.12 £ 0.48* 57.90 £ 0.32" 32.37 £0.10" 86.33 + 0.69' 247.49 £ 1.15%
5 117.91 £ 1.86" 59.56 £ 0.21" 34.43 +0.40¢ 88.74 + 0.60" 247.56 + 5.46¢
6 112.43 + 1.36' 57.80 £ 0.24" 34.66 + 0.07¢ 85.90 £ 0.79' 232.19 £4.18"
7 124.48 +2.36¢ 64.21 £ 0.66% 38.38 £ 0.16° 95.14 + 1.19¢ 257.77 £ 6.21%
8 114.04 = 0.99" 61.57 +0.35¢ 36.97 £ 0.23¢ 90.43 £0.21% 229.61 £ 3.14"

T NG FRAR A 51 B 19 2 25 4 22 S (P<0.05)
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Table 3 Damage starch content of white rice flour

and brown rice flour at different soaking time

% Rt ) /h & K #r/UCDc A& K #/UCDe
0 86.14 + 0.25¢ 82.45 £ 041"
0.25 89.21 £ 0.16° 86.06 + 0.43*
0.5 88.04 £ 0.97" 86.22 + 0.91
0.75 86.66 + 0.07° 86.35 £ 0.31*
1 86.47 = 0.10* 87.09 £ 0.68™
2 85.96 + 0.42* 85.55£0.23°
3 85.00 + 0.02f 85.48 £0.16°
4 83.49 £ 0.04" 87.67 + 0.24*
5 85.40 £ 0.07¢ 87.00 £ 0.67*
6 85.39 £ 0.14¢ 87.96 £ 0.31°
7 84.31 +0.39¢ 85.68 +0.28°
8 84.09 + 0.12¢# 86.80 + 0.51"

NG SRR R — 505 1) B3 25 R (P<0.05) .
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Fig.3 Microstructure of white rice flour and brown rice flour at different soaking time (x1 000)
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Table 4  Viscosity characteristic of white rice flour and brown rice flour at different soaking time

2 RARTR MEAEREE) RAKEEIE/ FRAR/ R/ = A AE/ AL R A AR R
h RVU RVU RVU RVU RVU min C

a kK 0 4145315 2673 161" 1473 +£192° 7384 +85! 4712 +76° 5.60 £0.10°  80.7 £0.1°

0.25 4791 £35" 32501 154134 7691 +£63" 4441 +62" 593 +0.00™ 82.3 +1.2*

0.5 5121 £45% 346038 16617 781950 4359=x12" 6.04+0.05 80.7+0.1°

0.75 5096 +43% 3455+ 80™ 1641123 7706 + 136" 4252 + 56"*¥ 6.04 + 0.05 80.8 £0.1°
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L BotmtiE  MAEAEE]  RAKEEE/ FOBAL/ BAFEE] W) 2k 4/ MefE R R/ AR
h RVU RVU RVU RVU RVU min 0
1 5048 +17° 3434 £86™ 1614 +103" 7730+73% 4296+ 13" 600 +0.10™" 80.7 = 0.0°
2 5089 + 115% 3396 + 194" 1693 £310"* 7591 £ 21" 4195 £ 215%i 597 +0.33%!  §0.8 +0.0°
3 5117 +70% 3427 £3% 1691 67" 7688 +26"* 4261 29" 604+ 0.05% 80.7 +0.0°
4 5668 £25° 3629+83" 2039+58 7796+42" 4167 £42%i  6.00+0.10"" 81.1 +0.6%
5 5473 £83" 3575+£79% 1898 +4® 7914+210% 4339+ 131™ 594 +0.09%" 80.7+0.0°
6 5242 + 154 3517 £238% 1725+ 161> 7649 138 4132 = 100%  6.04 + 0.05"" 80.7 + 0.0°
7 5291 +71° 3384+122% 1907+51% 7610115 4126+6%  594+0.09 80.7 +0.0°
8 5486 £3" 3684x14* 1802+ 11" 7725+23% 4041 +371  597+0.05" 81.2+0.6%
Rk 0 2977 +55 204730  930+25% 6298+32% 4251 £2% 56010000 83.2+0.0"
0.25 3155+ 137% 2322+ 146 833 +£8 6579 +315 4257 + 169" 563+0.14* 83.2+0.0*
0.5 3128 +178% 23522367 776+58* 6349+139 402797  5.80+0.00* 84.8+1.2°
0.75 3499+ 111% 2594 +2% 905+ 109% 6657+ 119% 4064+ 117% 590+ 0.04* 832+0.1"
1 3569 £ 641 2462+58%  1107+6' 666169 4199+ 11%¥ 587 +0.00" 82.4+1.2b"
2 3629 +40% 2508+ 13 1121+28" 6929+13"  4421+0* 590 +0.04 81.1+0.7*
3 3606+97% 2634+2117 972 +115% 6977 £96% 4344+ 1150 6.10 £ 0.24% 82.0 « 1.7
4 3453 £66F 2538 +21%  915+45% 6919+ 111% 438190  6.13+0.00° 83.6+0.6%
5 3559+ 17 2584+30% 976+32%  6812x 1% 4228 +30™¥ 610+ 0.04" 83.2+0.0®
6 3660+ 19" 2676230 984 +4%  6827+3%  4152+26%  6.10+0.04% 824+ 1.3
7 3346+ 1115 2418 +122% 928+ 11% 6423 £183% 4005+61'  6.17+0.05 83.2+0.0*
8 3746 £40" 2645150 1101 +55 6986+ 16' 4342+30" 6,07 +0.00% 81.5%0.0%
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Effect of Soaking Process on Rice Quality in Powder Application

Tian Xiaohong'?, Wu Nana', Zhang Weiqing', Tan Bin", Fang Yong?, Lou Huifang®
("Academy of National Food and Strategic Reserves Administration, Beijing 100037
*Collaborative Innovation Center for Modern Grain Circulation and Safety of Jiangsu Province, Nanjing 210023
*Hunan Yuxiang Food Co., Ltd., Chenzhou 423000, Hunan)

Abstract In order to evaluate the effect of the soaking process on the applied qualities of rice power, the water ab-
sorption and protein and microelement and granularity and damage and microstructure etc of brown rice and rice were e-
valuated in different soaking time of 0.25, 0.5, 0.75, 1, 2, 3, 4, 5, 6, 7, 8 h. The results showed that the water
absorption rate of white rice and brown rice increased rapidly within 1 h and 2 h respectively, and the water absorption
rate of brown rice was significantly lower than that of white rice, and the water absorption rate was significantly lower
than that of white rice within 2 h. After 2 h, the water absorption rate of brown rice increases slowly, and tends to be
stable at 5 h. With the extension of soaking time, more honeycomb structures appeared on the surface of white rice, and
the honeycomb became larger. The separation appeared between cell walls, and the structure between starch granules be-
came loose, the contents of protein, manganese, zinc and potassium all showed a decreasing trend. The structure of
brown rice did not change obviously with time. The granularity of white rice flour within 0.75 h and brown rice flour
within 4 h decreases continuously. The starch loss content of white rice flour decreased with the increase of soaking time,
but there was no significant change in brown rice flour. In short, because the outer layer of brown rice was wrapped by
the peel, it took a long time for water to enter into the brown rice. The water absorption characteristic of brown rice was
slower than white rice. With the extension of soaking time, the structure and nutrition of white rice changed significantly,
but that of brown rice flour was not obvious.

Keywords soak; brown rice; rice; water absorption; microstructure; granularity; damage starch



