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Optimization of the infrared drying process for ultrasonic

pretreatment of Hami-melon slices
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Abstract: Objective: This study aimed to the optimize infrared
drying process of Hami-melon slices and improve quality and
efficiency. Methods: Using ultrasonic treatment as a pretreatment
method, the effects of drying temperature, slice thickness and
ultrasonic treatment time on drying time, color difference value
and vitamin C content were studied, and the drying time, quality
and microstructure of the products were compared with those
Results; The optimal process

without ultrasonic treatment.

parameters of ultrasonic pretreatment for infrared drying of
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Hami-melon slices were drying temperature 61 C, slice thickness
6 mm and ultrasonic treatment time 15 min. Under the control of
these conditions, the drying time was 115 min, the color
difference value was 13. 79, and the vitamin C content was
112.1 mg/100 g. Compared with the untreated products, the
drying time was shortened by 45.24% , the color difference was
reduced by 13.38% , and the vitamin C content was increased by
16.71%. The microstructure showed that ultrasonic waves caused
the expansion and contraction of the internal tissue of Hami-
melon slices, and the structure was multi-channel. Conclusion:
Ultrasonic treatment can be used as a pretreatment method to
improve the infrared drying of Hami-melon slices., thereby
improve the quality and efficiency of the drying process.

Keywords: infrared drying; ultrasonic processing; Hami-melon;

color difference; vitamin C
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Figure 1 Infrared dryer
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Figure 2 Effects of drying temperature on drying characteristics and quality of Hami-melon slices
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Figure 3

Effects of slice thickness on drying characteristics and quality of Hami-melon slices
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Figure 4 Effects of ultrasonic treatment time on drying characteristics and quality of Hami-melon
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Table 2 Design and results of response surface test
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2 1 —1 0 65 20.46 56.65
3 —1 1 0 356 22.57 43.51
4 1 1 0 270 23.43 40.59
5 —1 0 —1 284 19.25 75.12
6 1 0 —1 205 20.23 73.14
7 —1 0 1 270 19.86 77.16
8 1 0 1 187 20.63 74.35
9 0 —1 —1 137 17.98 55.87
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14 0 0 0 160 13.84 118.97
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