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Effects of Infrared Heating on Cooking Properties of Brown Rice
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Abstract

The effects of infrared heating (micronizing) on the cooking and organoleptic properties of brown rice were studied.
Brown rice was infrared-heated at 105, 110, 120, and 130°C for an appropriate duration of moisture content decrease
by 1, 3, and 5%. To evaluate the effect of the soaking process, brown rice was soaked in water for 10, 20, and 30
min and then infrared-heated at 105, 110, and 120°C, respectively, until the water content (14%) prior to soaking
was reached. Infrared heating caused the formation of stress cracks inside the rice endosperm with the partial rupture
of pericarps leading to kernel breakage after cooking. The formation of stress crack was reduced significantly when
brown rice was soaked before infrared heating. The Rapid Visco Analyzer profiles showed that the peak viscosity
of rice starch decreased with increasing infrared heating temperature in conjunction with the soaking process due to
the higher extent of starch gelatinization. The spreadability and relative index of softness of cooked brown rice
increased with increasing infrared heating temperature and appropriate soaking time. The sensory test revealed that
the cooked brown rice infrared-heated at 110°C with 20 min soaking showed the highest sensory attributes among

all the treated samples.
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Fig. 1. Spreadability test of cooked brown rice; before (left) and
after (right) pressing.
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(a) 110°C

Fig. 2. Appearance of brown rice kernel infrared heated at
different temperature before (A) and after (B) soaking in water.

(b) 120°C
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Table 1. Moisture contents of infrared heated brown rice at various soaking time
Soaking Infrared heating temperature
Time (h) Control 105°C 110°C 120°C 130°C

0 14.0+0.21 13.3£1.23 13.240.22 12.3£0.71 12.8+0.12

1 NA 28.0£0.07 25.40.12 27.6£0.57 26.1£1.39

3 29.0+0.36 29.31£0.28 30.7+0.11 30.9+0.08 31.1+0.53

5 NA 31.840.52 32.1+0.42 34.242.02 37.2+1.12

6 31.1£0.06 32.2+1.19 36.9+2.54 37.5+2.09 37.7£0.77
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Table 2. Rapid Visco Analyzer (RVA) profiles of infrared
heated brown rice.

Pasting Properties (in RVA unit)

Heating -
Temp.(°C) _ Peak  Breakdown Setback Final
Viscosity ~ Viscosity  Viscosity (50)  Viscosity
105 195 56 91 230
110 194 60 90 224
120 168 39 107 236
130 67 -2 113 182

Table 3. Rapid Visco Analyzer (RVA) profiles of brown rice
infrared heated at 120°C with various soaking time.

Soaking Pasting Properties (in RVA unit)
Time Peak  Breakdown Setback Final
(Min)  Viscosity ~ Viscosity  Viscosity (50°C)  Viscosity
10 131 54 76 153
20 162 65 83 180
30 165 68 83 180
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Fig. 3. Effect of infrared heating temperature on the spreadability
of cooked brown rice without soaking.
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Fig. 4. Effect of soaking time on the spreadability of cooked
brown rice infrared heated at various temperatures.
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Fig. 5. Sensory profiles of cooked brown rice infrared heated at
different temperature with and without soaking.
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