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Efficacy of ozone against Ephestia kuehniella (Lep.: Pyralidae) and on the quality of raisin
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Abstract

Ozone is a powerful oxidant potent agent for killing insects and microorganisms. In this study, ozone gas
was used to evaluate the effect of ozone on the mill moth Ephestia kuehniella Zeller (Lep.: Pyralidae) in raisins.
The samples of infested raisin (50gr each) with fifth-instar larvae of E. kuehniella were exposed to ozone at three
concentrations (2, 3 and 5 ppm) in five different periods (15, 30, 45, 60 and 90 min).The mortality of the larvae
was proportional to the exposure time. 100% mortality was observed at 5 ppm of ozone concentration within 90
minutes. There was no adverse effects on raisins in terms of changes of quality, organoleptic properties or color

factors, fragility and stiffness during the ozone treatments. But ozone had negative impact on the aroma of raisins.
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Fig. 1 .Schematic diagram of ozone generation by corona discharge.
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Table 1. Numerical scale from 1 to 7 to determine the extent and severity of any qualitative features a seven-point

hedonic test.

1 2 3

5 6 7

Very very low Very low low

High Very high Very very high
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Table 2. Mean percentage mortality (+ standard error) of E. kuehniella larvae treated with ozone.

Concentration (ppm)

(min) ime
2 3 5
15 16.33 £3.78a 46.33 £ 6.50cd 59.67 + 4.04cd
30 23.00 £ /4.00ab 52.33+6.11cd 64.00 + 5.00de
45 25.33 + 6.50ab 54.67 +9.45¢d 77.67 + 4.04ef
60 29.00 + 7.00ab 56.67 + 6.50de 86.33 + 5.13¢f
90 34.00 + 6.57bc 66.33 £3.21de 100.00 = 0.00f

(P>0.05) LiL o3 S5 Qj.eﬂL;)bJ'.u Sl glyls pasosl cble 5 0l V- slad 3 S rie Gy L oslael

The means in followed by the same letters are not differ significantly (p < 0.05) as determined by Tuky’s tests.
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Fig. 3. Effect of ozone on (L*) in raisin.
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Table 3. The mean (+ standard diviation) of raisin after treatment with ozone.

Concentration Til'ne Aroma Color Sweet Acerbity Fragility Stiffness Ger'ler'al
(ppm) (min) admission
Control 5.83+1.16a 6.67+02la 450+1.21a  3.83+1.43a 3.87 +1.26a 4.67+£1.03a 6.50+0.83a

15 5.67 £0.89a 6.62+0.09a 4.08+1.47a  3.09 + 1.06a 3.33+0.12a 450+0.83a  6.33+1.40a
30 5.17+0.83 ab 6.52+1.03a 4.82+1.5la 3.15+1.2la 2.17+0.72a 3.83+0.98a 5.67+1.03a
: 45 450+ 1.21 ab 6.50+1.16a 433+1.16a 3.40+0.89a 3.83 +0.40a 4.17+0.75a 533 £0.8la
60 4.17+1.95ab 6.62+0.61a 4.83+0.97a 3.67+0.21a 3.00 + 1.09a 450+1.04a 4.50+0.86b
90 3.83+ 1.21ab 633+197a 4.62+1.02a  3.83%1.16a 3.33+0.98a 333+1.7l1a  4.87+1.26b
15 433+1.16 ab 633+1.0la 4.83+0.47a  3.33+0.04a 3.62+1.22a 3.33+0.81a 5.67+0.51 ab
30 4.17+0.81 ab 583+1.03a 445+1.51a 3.17+1.8la 3.83+1.98a 417+1.72a 5.17+0.81a
} 45 350+ 1.04b 6.17+051a 4.17+1.16a 3.62+0.51a 2.87 +0.82a 450+1.37a  4.50+0.12b
60 240+ 1.16 ¢ 6.83+143a 433+1.97a 3.50%1.2la 3.83+0.16a 3.60x1.21a 433+1.81b
90 233+097c¢ 6.17+047a 4.82+1.04a 3.82+0.03a 275+ 1.11a 433+0.8la 4.00£0.04b
15 3.67+0.33b 6.50+122a 4.05+1.50a 3.17%1.5la 3.83 +£0.49a 4.00+1.26a  5.83%0.75ab
30 333+1.22bc  6.17+1.60a 4.82+0.94a 3.33+1.03a 3.83+0.15a 383+1.80a 4.83%1.26b
> 45 277£0.51bc  645+098a 4.17+1.16a 330%1.42a 3.00+ 1.19a 433+1.67a 4.50%0.75b
60 217+0.75¢ 6.50+1.04a 493+0.83a 3.17+0.2la 3.17 £ 1.75a 350+£1.83a 4.54%0.75b
90 2.82+1.03bc  593+1.03a 4.50+0.12a 5.08+0.81a 3.33 +0.80a 4.17+1.75a 4.17+1.61b

(P>0.05) LSl o3 S5 Qj.eﬂL;)l;J'.u Ml glyls pasosl cble 5 0l OV slad 3 S rie Gy L oslael

The means in followed by the same letters are not differ significantly (p < 0.05) as determined by Tuky’s tests.
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