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Effect of Ultrasonic Probe Treatment on Physicochemical
Properties and Taste Quality of Brown Rice

Cui Lu' Feng Yanyun Hu Yayun' Pan Zhongli’ Yue Tianli'
(1. College of Food Science and Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Baoji Entry — Exit Inspection and Quarantine Bureaw, Baoji 721006, China
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Abstract ; Ulirasonic probe was used for the treatment of brown rice, with two key parameters of moisture
content and solid losses as indicators. The optimum cooking time of brown rice was evaluated and the
optimum processing conditions of brown rice were obtained. The results indicated that ultrasonic treatment
combined with heating method had no significant effect on shorten of brown rice cooking time. For the
treatment of ultrasonic probe without heating, the optimum cooking time of brown rice was 30 min with the
amplitude of ultrasonic probe of 8 and temperature of 50°C. For the ultrasonic probe processing with
controlled temperature, the cooking time of 25 min was needed for brown rice treated with ultrasonic
probe at temperature of 50°C and the amplitude of 8. In addition, the chemical composition and
nutritional quality of brown rice were little losing, the appearance, color, smell, hardness, viscosity and
acceptance of brown rice were more acceptable under the condition of ultrasonic probe processing with
controlled temperature than those of others. That is, ultrasonic probe combined with controlled
temperature can be applied to cook high quality brown rice. Therefore, ultrasonic probe treatment
provides a new train of thought for the processing of brown rice and it has broad application prospects.
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Fig.1  Output power of ultrasonic probe at different

amplitude setting and environment temperatures
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Fig.2  Cooking curves of brown rice with two

different cooking methods
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Fig.4 Effects of ultrasonic treatment on moisture content and rate of moisture change of
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Fig.5 Effects of ultrasonic treatment on solid loss and rate of solid loss of brown rice at different treating temperatures
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Fig. 6  Effects of ultrasonic treatment on moisture content and rate of moisture content
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Tab.1 Moisture content increment of different treatments
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Fig.7 Effects of ultrasonic treatment on solid loss and rate of solid loss of brown rice at different treating temperatures
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Tab.2 Chemical composition of different

treated rice samples

b #7550
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I Ak B P4k
HLET 4 BT it 3 %/ % 1.36 £0.04" 0.93 +0.06" 1.35 0. 04"
JIg i o i 5 $/ % 3.27 £0.11* 3.19 £0.09* 2.99 +0. 12°
4R E AL
15.8 £0.62" 6.6 +0.83" 14.7 £0.76"
/(pgg™")
EHFFRSB/ %  7.78 £0.17° 5.62£0.26" 7.61 +0.32°
TE R BT >R % 73.9 +1.32* 53.3+0.97" 73.5+1.29°

T i — S AR A R R AE P <0.05 KF 225 B3, Tl
R3 EAERHBREIEN

Tab.3 Sensory qualities evaluation of brown rice

W o b # 5 =
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fifi i 6.92 0. 63" 2.36 0. 13° 4.29 £0.81"
i 2 5.77 +0. 69" 5.61 £0. 74" 6.28 +0. 64°
W 4.4320.54" 5.32+£0.61" 6.36 £0.72°
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Fig.8 Surface photos of brown rice before and after ultrasonic probe treatments
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