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LOBDAW SAELEE : CONCENTRATION OF PINEAPPLE JUICE BY
VACUUM EVAPORATION COMBINED WITH ULTRASONIC
ATOMIZATION AND INFRARED HEATING. THESIS ADVISOR:

ASSOC. PROF. SUNANTA THONGTA, Ph.D., 73 PP.

PINEAPPLE JUICE/VACUUM EVAPORATION/ULTRASONIC

ATOMIZATION/INREARED HEATING/MATHEMATIC MODEL

Pineapple is one of the most popular fruits which can be processed for various
products. Thailand is a top ten exporter of pineapple juice in the world market.
Vacuum evaporation is one of most suitable methods of fruit juice concentration in
the industry. This process presents a low operating cost, high yield, and is achievable
in a high range of juice concentration levels. However, the quality of concentrated
juice is decreased due to high heat and long evaporation time. Therefore, the
objectives of this work were (1) to study the efficiency of ultrasonic atomization
assisted vacuum evaporation including pH and color of concentrated pineapple juice,
(2) to study the efficiency of ultrasonic atomization and infrared heating assisted
vacuum evaporation including pH and color of concentrated pineapple juice, and (3)
to analyze the best mathematical model for predicting the evaporation time. The
experiment was divided into two parts. The first part, the efficiency of ultrasonic
atomization assisted vacuum evaporation was considered. Pineapple juice was
concentrated by vacuum evaporation (VE), rotary vacuum evaporation (VR),
ultrasonic atomization assisted vacuum evaporation (UAV) and ultrasonic atomization

assisted rotary vacuum evaporation method (UAVR) methods at temperatures of 50,



55 and 60 °C under pressure 70 mbar. Pineapple juice concentration using UAVR at
60 °C had the highest evaporation rate of 6.32 g of water/min and the shortest
evaporation time was 17 min. In addition, the activation energy of the UAVR method
was lower than approximately 1.1-1.3 times of VR, UAV and VE methods. However,
the total color difference (AE*) and browning index (BI) of concentrated pineapple
juice by VE, VR, UAV and UAVR at temperatures of 50-60 C were not significantly
different (p>0.05). For the second part, pineapple juice was concentrated by rotary
vacuum evaporation (VR), ultrasonic atomization assisted rotary vacuum evaporation
(UAVR) and ultrasonic atomization and infrared heating assisted rotary vacuum
evaporation (UAVRI) methods at temperatures of 35, 40 and 45 ‘C under pressure 40
mbar. The UAVRI method showed the highest evaporation rate (4.82 g of water/min)
and the shortest evaporation time (26 min) at 45 C of evaporation temperature. The
activation energy of the UAVRI method was 35.97 kJ/mol, which was lower than the
UAVR and VR methods. The infrared heating combined with the ultrasonic
atomization-assisted rotary vacuum evaporation method decreased the brown color in
concentrated pineapple juice. Pineapple juice concentration by UAVRI presented
lower AE* and BI than the UAVR and VR methods around 1.2-1.3 times. The Midilli
model proved to be the best mathematical model for predicting the evaporation time

of both parts.
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