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Study of Drying Raw Banana by Vacuum Cooperate

with Superheated Steam Technique
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ABSTRACT

The purpose of this study was to design drying process using superheated steam under
low-pressure. The optimal condition for banana drying was also determined. Raw bananas were sliced
in disk shape with 5 mm thickness and placed in the chamber. At the first stage of drying, banana
pieces were dried under vacuum at -55 cmHg for 20, 40, 60, 80 and 120 minutes then superheated
steam at 170, 180 and 190 degrees Celsius were applied into the drying chamber. The physical
properties of bananas i.e., moisture content, color and fracture force were examined and used as quality
indices to determine the optimum conditions of drying. The result showed that, moisture contents were
6. 73-27.82% for vacuum drying 60-80 minutes at 170 degrees Celsius of superheated steam,
4.21-21.51% for vacuum drying 60-80 minutes at 180 degrees Celsius of superheated steam and
12.68-31.35% for vacuum drying 40-60 minutes at 190 degrees Celsius of superheated steam. The
color values of dried bananas obtained from drying under all conditions were not different. The maximum
fracture forces of dried bananas were 95 N, 60 N and 65 N at superheated steam temperature of 170,
180 and 190 degrees Celsius, respectively. The optimal superheated steam temperature in this research
was 190 degrees Celsius by considering from the short time of drying and the quality indices were not

different from the other conditions with short time.
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Figure 1 Vacuum dryer with super heat steam for experiment

1 = Liquid ring vacuum pump with 3 Hp
2= Laboratory boiler 36 KW

3= Vacuum gauge

4= Heater for steam
5= Drying chamber

6= Electrical control

7= Center temperature for product
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Figure 2 Relationship between moisture content (% w.b.) and drying time
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