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Effect of the processing parameters of electric cooker on
the palatability of cooked japonica rice
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Abstract: In order to disclose the influence of processing parameters
of electric cooker on the palatability of cooked japonica rice, the cor-
relation between textureproperties, cooking characteristics and
sensory quality was analyzed by partial least squares regression. The
effect of processing parameters on the crucial physical and chemical
indexes was also explored. Furthermore, the effect of the key pro-
cessing parameters on the migration and distribution of water in the

japonica rice kernel during the cooking process was investigated with
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the use of low field nuclear magnetic resonance. The results showed
that the hardness and elasticity of texture properties and iodine blue
value and gelatinization degree in cooking characteristics were the
crucial indicators for evaluating palatability in sensory. The initial
temperature of the water absorption stage had a significant positive
correlation with the gelatinization degree, and had an obvious
negative correlation with the others. The effect of the duration of the
boiling stage was the opposite. It was found that higher initial tem-
perature of water absorption and shorter boiling time was beneficial
to the association of water and rice grain matrix, thus improving the
palatability of cooked japonica rice such as stickiness, elasticity and
SO on.

Keywords: japonica rice; processing parameters; palatability; water

migration; partial least squares regression
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Figure 1

during cooking process
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Table 1 The processing parameters of electric cookerduring the rice cooking
i & t1/min T./C t»/min T,/C V/(Ce+min ') ¢3/min T;/C t4/min ts/min
£k — 2.33 16.82 9.50 46.25 0.11 6.00 200.66 22.00 9.00
2k — 3.17 31.65 12.50 55.90 0.11 4.83 166.29 18.16 7.67
£k = 3.34 36.30 31.67 52.82 0.19 8.83 158.87 5.33 19.84
Hh £ 4 6.84 46.45 21.33 68.29 0.19 6.17 157.13 9.33 4.34
Hh & H 1.34 15.49 23.67 59.03 0.13 6.00 138.01 14.50 15.00
[ ES A 1.67 15.94 1.33 35.13 0.21 7.67 198.67 17.50 14.66
k& 1.17 17.16 1.00 59.90 0.22 8.84 143.99 17.00 15.33
VAN 2.00 33.20 20.33 42.91 0.28 15.67 140.21 5.67 11.33
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Table 2 Sensorye valuation of palatability of cooked

japonica rice
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Figure 2 Sensory evaluation of cooked japonica ricewith dif-

|

ferent processing parameters
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Table 3 Texture characteristics of cooked japonica rice with different processing parameters (n=3)
[y £k TR /g FiBME/ (g P BERIE T EL IR Il 52
fh £ — 870.72+40.12 —48.30+£6.15¢ 0.47+0.02% 0.4540.02b¢ 185.17+£18.67¢ 0.17£0.01¢
gk — 846.07 +64.22% —35.06+2.504 0.47+0.05% 0.4440.03b¢ 174.34+£17.42¢ 0.1640.01%b¢
ik = 800.61+55.62% —55.03+8.20b 0.48+0.03% 0.4140.04"¢ 159.29+15.30" 0.1340.024>
il £& 803.71+39.76% —36.60+4.69¢ 0.4940.05° 0.4040.03"¢ 136.29+17.12% 0.1240.01%
il £ 737.704+37.15% —47.034+11.85¢ 0.4740.02° 0.4040.02"¢ 136.9949.342b¢ 0.1440.012b¢
ih £k 75 851.25+45.28" —66.3245.37 0.4740.03% 0.43+0.02¢ 151.80420.50%" 0.1540.01"
£kt 804.02+53.97" —75.36+12.61° 0.45+0.03% 0.3940.03% 140.87421.40% 0.13+0.01%
VAN 812.57+63.64% —40.9247.72¢ 0.43+0.02% 0.35+0.02% 124.05+19.71* 0.12+0.01°
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Table 4 Cooking characteristics of cooked japonica rice with different processing parameters (n=3)

i £k WK 3%/ %% WM/ % WL (E Witk / %
{2k — 114.4140.58% 116.63+6.88 0.30£0.00% 93.4042.49"¢
iy & — 157.6740.424 155.9447.93¢ 0.3140.03 94.10+2.01°¢
gk = 115.7240.45* 111.58+6.33* 0.27+0.01% 96.8041.254

Z 3.3510.33" 407,854 0.29=0.05% 97.70=0.93
ith £& 1y 123.354-0.33 122.4047.85% 29+ b 7.7040.93¢
iy 28 1 126.33£0.51¢ 136.5747.34b 0.3340.01% 98.30+1.894
P 123.9440.74" 105.9646.55% 0.3540.01° 91.0042.71>
Hh k& 160.10+0.32¢ 153.99+8.12¢ 0.3740.02° 92.2043.93%
AN 128.3840.48¢ 125.284+7.49% 0.3140.01%> 94.67+£2.42¢
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Figure 3 The PLSR analysis between texture properties and
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Figure 5 The PLSR analysis betweencooking parameters

and palatability of cooked japonica rice
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Figure 6 The change of water state in rice kernel during

the cooking process
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Low field magnetic resonance imaging of
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