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Abstract

Crispy banana chips are a common product that can be produced by frying. However, fried banana
remain high oil content which may affect the health of consumers. The oil-free crispy banana snack
can be produced alternatively by a puffing technique. By this technique, the intermediate moisture
content, puffing temperature and puffing time are important factors that affect textural and physical
properties of crispy foods. This research is to study the effects of intermediate moisture content,
puffing temperature and puffing time. Moreover, the effects of thickness of sample, blanching,
steaming time, various pretreatments i.e., citric acid and sodium metabisulfite, ripening stage at
1: (3-5°Brix) and 3: (17-18°Brix) on qualities of banana slices such as the shrinkage, textural
properties, color and Glycemic index using puffing technique were investigated. The puffing
process was consisted of three main steps. The banana slices were first dried at a temperature of
90°C using the superficial velocity of 2 m/s in hot air dryer until the sample moisture content was
decreased to the required values 15, 25 and 35 % dry basis and then puffed in fluidized bed dryer at
140, 160 and 180°C for 1, 1.5 and 2 min and the superficial velocity of 3.5 m/s. Finally, it was dried
again at the same temperature as the first-stage drying until the sample moisture content was
reduced to 4% dry basis. From experimental results in first case without blanching banana, the high
or low of intermediate moisture content of sample lead to higher or lower degree of shrinkage.
In addition, high puffing temperature and long puffing time resulted in decreasing in degree of

shrinkage. As a result, the hardness of sample decreased and the crispness increased. However,



the bananas puffed at high puffing temperature were relatively brown. The suitable condition for
each quality, i.e. texture and color may be obtained under different operating conditions.
The response surface methodology (RSM)is used for optimizing complex process. The result
showed that the intermediate moisture content of 26% d.b., puffing temperature of 163°C and
puffing time of 1 min should be established for puffing the banana by fluidized bed technique.
The color of unblanched banana had creamy white, which was similar to the color of freeze dried

product.

To change the appearance of creamy white to golden yellow for banana which was similar to the
color of vacuum fried product can be done by blanching. However, blanching strongly affected the
high degree of shrinkage which related to textural qualities, increase of hardness and decrease of
crispness. In addition the effect of blanching, the 3.5 mm thickness in the case of blanching had
higher the shrinkage than of 2.5 mm thickness while the unblanched sample with 3.5 mm thickness
had lower the shrinkage than of 2.5 mm thickness. For the effects of pretreatment between citric
acid and sodium metabisulfite, it was found that the various pretreatments had no significant effects
on qualities in terms of the shrinkage and textural properties for both blanching and unblanching
case. Pretreatment with sodium metabisulfite in the case of unblanching had more lightness than of
citric acid in the final product. However, when the banana was puffed at 180°C, the samples were

relatively brown in both blanched and unblanched samples.

When compared between ripening stage 1 and 3 of banana undergoing the steaming time conditions
in a range of 30 s to 2 min, the ripening stage 1 without steaming had higher shrinkage than of
steamed sample in all case but it had the lower hardness than of steamed sample in all case.
However, the steamed sample in a long time decreased in shrinkage resulting in increasing crisp.
Color of sample without steaming was whiteness in final product. When the samples in ripening
stage 1 and 3 were steamed in a range of 1-2 min, it can improve the appearance and color which
was yellowness in final product. The glycemic index (GI) value of without steaming in ripening
stage 1 was lower than of all of steaming time. When the samples were steamed in a range of 1-2
min, the GI value slightly increased. The GI value of ripening stage 3 in both steaming and without

steaming was higher than of the ripening stage 3.
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