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ABSTRACT

This research study was aimed to investigate the effect of high power
ultrasonic pretreatment on drying behaviour and quality of longan. The study
consisted of 3 main experiments, namely 1) study on effects of high power ultrasonic
pretreatment on qualities of fresh longan, 2) study on effects of high power ultrasonic
pretreatment on drying characteristics and properties of dried longan, and 3) study on
effects of high power ultrasonic pretreatment on quality changes of dried longan
during storage. The study on effect of high power ultrasonic pretreatment on qualities
of fresh longan was conducted by ultrasonicating peeled longan flesh for 10, 20, and
30 min using a high intensity ultrasonic processor with ultrasonic probe system at 130
W and low frequency (20 kHz). KMS pretreatment was applied by soaking 100 g
longan flesh in 100 ml KMS solution at 0.2% concentration for 5 min. The fresh
longan without pretreatment was used as control sample. Effects of high power
ultrasonic pretreatment on drying characteristics and properties of dried longan was
investigated during hot air drying at 60°C and air velocity of 0.5 m/s. The study on
effect of high power ultrasonic pretreatment on quality changes of dried longan during
4 months storage at ambient temperature was studied. Dried longan was analyzed

every 2 weeks during storage.



From the study on effect of high power ultrasonic pretreatment on qualities of
fresh longan, it was found that the high power ultrasonic pretreatment had significant
effects on structures, chemical properties (water activity, moisture content, total
soluble solids, titratable acidity and pH), activities of PPO and POD in fresh longan.
The ultrasonic pretreatment longan had significantly different structures and
properties as compared to control and KMS pretreated samples (P<0.05). However,
only titratable acidity and pH values were not significantly different amongst all
samples (P>0.05). From the analysis of volatile compounds, the highest normalized
amount of volatile compounds in all fresh longan samples was found to be ethanol.

The study on effects of high power ultrasonic pretreatment on drying
characteristics and properties of dried longan revealed that ultrasonic pretreatment of
longan could shorten the drying time significantly as compared to those of the control
samples. The longer ultrasonication time, shorter is the drying time to reache the final
moisture content of about 14%. Drying kinetics were studied from the experimental
results of moisture content and time. Kinetic models were fitted to the data and it was
found that Page model gave the best fitting result with the highest adjusted R?
(0.9457-0.9908) and the lowest RMSE of 0.0121-0.0418. The effective moisture
diffusivity during drying of longan were in the range of 6.04x10™ to 3.48x10°° m?/s.
High power ultrasonic pretreatment increased the effective moisture diffusivity of
longan during the hot air drying and reduced the total processing time required for
drying. For shrinkage modeling of dried longan, linear and exponential functions were
used to relate shrinkage with the moisture content (kg/kg dry solid) with adjusted R?
ranging from 0.7938 to 0.9603, and RMSE of 0.0469-0.0674. Shrinkage of dried
longan increased with the amount of water removed, leading to change in shape and
decrease in volume.

The morphological changes of longan dried by different ultrasonication time of
pretreatment was expected showed that an increase time to pretreatment would result
in a higher value of the effective moisture diffusivity and the results indicate that the
amount of shrinkage is reduced in dried longan. Many volatile compounds were
produced during drying especially ethanol, acetaldehyde, ethyl acetate, 1-Butanol and
trans-B-ocimene were identified in the dried longan. Chemical qualities, such as water

activity, moisture content, total soluble solids and titratable acidity of the ultrasonic



Vi

pretreated dried longan samples were significantly lower, whereas their pH were
higher than those of the control samples (P<0.05). Increase in ultrasonication time
resulted in decreases of water activity, moisture content, total soluble solid content,
and titratable acidity, but an increase of pH. The firmness, lightness (L*), and
yellowness (b*) values increased and redness (a*) values decreased when the sample
was pretreated with increasing ultrasonication time. The application of high power
ultrasonic pretreatment for 10, 20, and 30 min could reduce PPO activity by 49.99,
57.18, and 70.68%, and POD activity by 47.63, 86.16, and 94.06%, respectively. The
PPO and POD activities were significantly decreased with increasing ultrasonication
time (P<0.05). Panelists were most satisfied with sensory properties of the dried
longan with 30 min of high power ultrasonic pretreatment.

From the study on effects of high power ultrasonic pretreatment on quality
changes of dried longan during storage, it was found that the firmness of all dried
longan pretreated with high power ultrasound decreased significantly during storage
(P<0.05). The L*, a* value and browning index (BI) of all samples increased whereas
their b* values decreased significantly during storage (P<0.05). The 30 min ultrasonic
pretreated had the highest in b* value (most yellow). Therefore, the ultrasonication
time of 30 min could enhance the preservation of the color of dried longan better than
other conditions. The increase of absorbance of the ultrasonic pretreated-dried
samples was less than that of the control and KMS pretreated samples. The
application of high power ultrasonic pretreatment for 10, 20 and 30 min markedly
reduced PPO and POD activities in dried longan during storage at room temperature
and were less than those of the control and KMS treated samples. Increase in storage
time resulted in increase of water activity and moisture content and decreases of total
soluble solid content, titratable acidity and pH for all samples.

Hence, high power ultrasonic pretreatment could effectively decrease enzymatic
activity, off-flavor aromatic changes, shrinkage, total processing time, moisture
content and water activity and increase effective moisture diffusivity, drying rate, and
improving qualities of the dried longan. Therefore, this technology can be beneficial

for industrial applications.
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