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Abstract

In order for assuring the quality of highland herbal extract, post harvest handling, as well
as initial food preparation procedure are vitally important. Drying of raw materials and bioactive
compounds extraction of such materials are two methods of concerned affecting the quality of
finished products i.e., medicine or cosmetic.

Good post harvest and handling practices by fast drying ensure high quality of the extract
and also safe cost for extraction of the extract use as active ingredient in the products.

By using phase controller to vary electrical power input to high-voltage transformer unit,
the magnetron adjustably‘ receives adequate power that is adjustable upon types of raw material
used thus, producing better quality outputs. The phase controller is fabricated by power
electronics devices and micro — controller. Continuous and adjustable microwave power is then
generated and transmitted to raw material accordingly.

Rotary evaporator is scientific equipment needed for extraction of active ingredients. In
any batch of extraction, this expensive machine consumes large amount of energy, resulting in
small yield of extract and low efficiency. By employing the use of microwave electrical field, we
design microwave assisted rotary evaporator in which heat is generated within the product and no
lost of energy to atmosphere is found. As a result, the extraction can be done very fast and active
ingredients are reserved. Likewise, the microwave conveyor oven is developed and dried product
with high quality and better energy preservation can be obtained.

This research focuses on the use of microwave energy for the development of 2 t
prototyping units that are 1) Microwave rotary evaporator 2) Adjustably microwave power
conveyor oven. Microwave rotary evaporator is needed for effective separation and/or
concentration of extract. A 30 x 30 cm’ heating chamber of the unit which able to load up to 2 L
of sample was designed. The vacuumn pump and condenser were connected accordingly. The

maximum microwave power was 800 watts. Joint beween chember and condenser was designed



to ensure that there was no leak of microwave energy to operators. The emperature of the
extracting flask was monitored by infared thermometer. For se-lfety reason, the leakage of
microwave energy was very low (0 -1.0 mchml). The effeciecy of the unit was also tested using
water based extraction. It was found that by using vacummn presure at 100 mbar and extracting
temperature at 43.6 °C, the microwave rotary evaporator can be operated 4 times faster than
conventional evaporator. However, the proper conditions for each of the solvents tested are still
needed to be optimised.

The conveyor oven is designed when continuous sample loading and higher sample
volume are main concerns. The adjustably microwave power conveyor oven was design at 12
kwatts pm;ver maximum. The heating chamber was 60 x 580 x 20 cm’ and the conveyor was
made of tafron”. The chamber was well insulated and the leakage was within a safety level (< 10
mw/ cm’) at the distance as close as 30 cm from the unit. While operating, the temperature within
chamber was changing at the average of A 5°c and the energy distribution was at the average of
A 50 watts. For the efficiency test, the sample dried evenly when holding the sample in heating
chamber for 1 hr at 20% microwave power. The capacity test suggested that the unit was able to
operate 106 kg of sample/ day which may depend largely on types of sample. The automatic

sample feeding as well as standard safety operation are to be further studied.





