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Application of Ozone Gas to Disinfest Fruit Fly (Bactrocera latifrons) in Chilli
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Abstract

One of the persistent problems for fresh chilli export is fruit fly infestation as it lays eggs in the
field, but larvae hatches at the end market-shelf. This research dealt with an application of high
concentration ozone fumigation to disinfest fruit fly larvae in fresh chilli cv. Super Hot (Capsicum
frutescens Linn.). The ozone fumigation system consisting of ozone generator, control system, and 25
L polycarbonate sample container was applied to fresh chilli infested with fruit fly larvae under
pressure 12 kPa. Chilli was treated with high concentration ozone in a range of 41,136-83,147 ppm

and holding time of 5-15 minutes, equivalent to a dose of concentration-time (CT) of 389,480-
1,168,440 ppm+min. Results show that ozone fumigation with CT dose ranging of 831,470-1,168,440

ppm-min disinfested larvae of fruit fly for 100%. With this CT dose, red color index and firmness of
chilli fruit did not significantly change (p>0.05), but brightness of stemsignificantly darker (p<0.05) than
that of the control.

Keywords: ozone fumigation, disinfestation, fruit fly, chilli, color index
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Figure 1 Ozone fumigation system, consisting of ozone generator, control system and chamber
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Table 1 Condition of ozone fumigation test on chilli fruit

Condition Ozone concentration; C Holding time; T Dose; CT
(ppm) (min) (ppm*min)
1 77,896 5 389,480
2 83,147 5 415,735
3 41,136 15 617,040
a 65,643 10 656,430
5 77,896 10 778,960
6 83,147 10 831,470
7 65,643 15 984,645
8 77,896 15 1,168,440
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Table 2 Color difference aE and hue angle of chilli fruit after ozone fumigation

Condition AE Hue
Dayl Day4 Day8 Dayll Dayl4 Dayl Day4 Day8 Dayll Dayl4d
Chilli fruit
Control - - - - - 0.60° 060" 059" 062° 065"
1 099 176" 191" 154® 191"  059° 058" 054" 060" 068"
2 1757 187" 130° 1.04° 1360 059" 058" 058" 060" 067"
3 065° 125° 172" 192" 101" 060" 058" 054" 060" 067"
4 1377 1.02° 208" 1627 155" 059" 059" 056" 058" 066"
5 183" 1.12° 164" 189" 167" 060" 058" 058" 058" 065"
6 1567 176" 1.22° 1107 193" 060" 058" 055" 062" 064"
7 125" 176" 190" 100° 1.11®° 060" 060" 058" 061" 066"
8 182" 150" 135° 1567 186" 062" 058" 054" 062° 066"

Alphabet letters indicate least significant difference within column (™) and row

Duncan's New Multiple Range Test at 95% confidence level.
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Table 3 Color measurements of chilli particle, values of color different (aE) and hue angle

Condition AE Hue
Dayl Day4 Day8 Dayll Dayl4d Day1 Day4d Day8 Day11 Day14
Chilli particle
Control - - - - - 178707 178.72" 178.68" 17868 178.70™
1 567" 418" 508° 375° 318" 178737 17871° 17868 178717 17867
2 489" 490" 416™ 414® 295 17872 17872" 17870° 17868 17868
3 405" 193 247" 339" 428" 17872 17868° 17866~ 178.65° 17864
4 256 403" 338" 477" 424” 17872" 17871”17871 17873 178.69”
5 a70” 445" 358" 454 a6 17872 17872”17870 17868 178.70"
6 207 276% 162 321" a1t 178.74™  17874” 17871° 17871° 17871
7 373" 250° 125 334° 304" 17871 17873™ 178707 17869”17869
8 5567 479" 262 318° 405" 17879”17877 17872 17870 178747

Alphabet letters indicate least significant difference within column (") and row (") between means of 10 samples using

Duncan's New Multiple Range Test at 95% confidence level.
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Figure 2 Effect of ozone fumigation on firmness of chilli

remark: Numeric labels indicate treatment number.
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Table 4 Mortality rate of fruit fly larvae in chilli after ozone fumigation

Condition CcT Mortality rate of larvae (%)
(ppm*min) Cultured larvae chilli Natural larvae chilli
Temp 4-6°C  Temp 30°C Temp 4-6°C  Temp 30°C

1 389,480 95% 90% N/A 85%
2 415,735 N/A 95% N/A 90%
3 617,040 N/A 85% N/A 95%
4 656,430 N/A 90% N/A 95%
5 778,960 N/A 100% N/A 100%
6 831,470 N/A 100% N/A 100%
7 984,645 N/A 100% N/A 100%
8 1,168,440 N/A 100% N/A 100%

N/A indicates non-appearance of larvae emerged or fruit spoilage
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Figure 3 Mortality rate of fruit fly at various concentration and time of ozone fumigation
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