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TIWA SAIPRADIT : DESIGN AND DEVELOPMENT OF AN
ULTRASONIC-OZONE ASSISTED CONTINUOUS GRAPE WASHING
MACHINE. THESIS ADVISOR : ASST. PROF. TAWARAT TREEAMNUK,

Ph.D., 133 PP.

GRAPE/PESTICIDE RESIDUE/SEMI-AUTOMATIC MACHINE

The aim of this thesis was to design and develop an Ultrasonic-Ozone Assisted
Continuous Grape Washing Machine. Including testing and evaluating the performance
of the developed prototype. By conducting studies on various topics as follows:
1) Study the effect of pesticide residue on color space L*, a*, b* by using the
carbamate chemicals at various concentrations to check for chemical residues by using
GT-Pesticide test kit. It is effective that when the concentration of chemicals increases,
the L*, a*, b* value decreases or samples will darker, becomes green and blue as the
chemical concentration increases. 2) Study the effect of ultrasonic on the reduction of
pesticide residues in grape samples by immersing the samples in 1 ppm of carbamate
for 30 minutes. After that, washing with ultrasonic frequency of 28.9, 40.3 and 120.3
kHz for 0, 5, 10 and 15 minutes. The result shown that when washing the grapes samples
with ultrasonic at a higher frequency and longer time will help to reduce chemical
residues better. The best condition of washing is frequency of 120.3 kHz and time of 10
minutes, which can reduce the pesticide residue to the level of non-residue. 3) Study the
effect of ozone on the reduction of pesticide residues in grape samples by immersing
the samples in 1 ppm of carbamate for 30 minutes. After that, washing with ozone
concentration of 4, 6 and 8 ppm for 0, 5, 10 and 15 minutes. The result shown that when

washing the grapes samples with ozone at a higher concentration and longer time will



help to reduce chemical residues better. The concentration of 8 ppm and 5 minutes of
time is the best condition of washing, which can reduce the pesticide to the non-residue
level. 4) Study the effect of ultrasonic on reducing skin impurities in grape bunches.
The samples were dyed with powdered color and washed with ultrasonic at the
frequency of 28.9, 40.3 and 120.3 kHz for 5, 10 and 15 minutes. The result shown that
when washing grape samples using ultrasonic at greater frequency and time, it improves
the efficiency of reducing impurities. The frequency of 120.3 kHz for 15 minutes has
the efficiency of reducing impurities 93.16%. 5) Study the effect of ozone on reducing
skin impurities in grape bunches. The samples were dyed with powdered color and
washed with ozone at the concentration of 4, 6 and 8 ppm for 5, 10 and 15 minutes.
The result shown that when washing grape samples using ozone at greater concentration
and time, it improves the efficiency of reducing impurities. The concentration of 8 ppm
for 15 minutes has the efficiency of reducing impurities 56.61%. 6) Test the performance
of the prototype. The result shown that the prototype has the washing rate of 83.85 kg/h
and can remove chemical residues in the grape samples to non-residue level. Moreover,
the economic evaluation found that the prototype has the fastest payback period of

2 months.
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