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The objective of this research was to improve physical and sensory qualities of microwave reheated

Ph.D., ASST.PROF. WORAPA KHONGPHENSUK, Ph.D., 102 pp.

frozen fried spring roll. This research was separated into (1) to determine the cause of quality loss of the product,
(2) to improve the product quality using humectant and edible film and (3) to study the quality changes during
frozen storage.

The spring roll was composed of 3 crust layers of flour sheet (the first layer is the outermost crust, the
second layer is the middle crust and the third layer is the innermost crust) and shrimp with mung bean vermicelli
filing. Water activity of each composition, textural properties and sensory qualities for crispness of the frozen
products a;ter microwave reheating were determined. The results showed that the first crust layer of the
microwave reheated frozen deep-fried spring roll had significantly higher (p < 0.05) water activity while the filling
had lower water activity than those of unfrozen deep-fried spring roll due to moisture migration from the filling to
the first layer resulting in loss of product's crispness.

To improve the product quality, sorbitol was used as humectant to lower the water activity of the filling.
Sugar in the filling (4.92% of filling ingredient) was replaced by 0, 25, 50, 75 and 100% (w/w) sorbitol. The results
showed that the higher the amount of sorbitol, the lower the water activity of the filling. The results suggested that
100% w/w sorbitol was optimum for improving the product crispness by lowering moisture migration from filling to
crust, giving better sensory quality for crispness and, therefore, was used for further experiment.

In the next experiment, 4 and 5% w/w of whey protein isolate (WPI) films were coated on separated
flour sheet and then inserted between product filling and innermost crust to prohibit moisture migration. Five
different samples were prepared in this experiment including (1) 100% sugar in filling + 4% WPI film, (2) 100%
sugar in filling + 5% WPI film, (3) 100% sorbitol in filling + 4% WPI film, (4) 100% sorbitol in filling + 5% WPI film
and (5) 100% sugar + insert flour sheet without WP! film coating (control). The results showed that using 100%
sorbitol + 5% WPI film could reduce moisture migration from filling to crust, improved the product’s crispness and
the sample prepared with this treatment combination had the highest physical and sensory crispness scores.

In the last experiment, changes in chemical, physical and sensory qualities of the spring roll using
100% sorbitol + 5% WPI film (improved sample) were investigated during frozen storage and were compared
with those of control samples. The result showed that the improved sample had lower moisture migration from
filling to crust and thus could méintain the physical crispness and had higher sensory score of crispness than
control sampl_e throughout the storage period. The improved samples had shelf life of approximately 30 days

while the control samples had shelf life of only 15 days.
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