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Fig. 1. Structural formulas of the fungicides used; iprodione(a), bitertanol(b), chlorothalonil(c),
myclobutanil(d), and dichlofluanid(e).
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Table 1. Light-absorption characteristics of the
chemicals as determined by a uv/vis
spectrophotometer

Conc.  Amax

Chemical Solvent (M) ( nm) € max

Iprodione Methanol 10 2365 27x10°
Bitertanol Methanol  10° 2405 1.6x10°
Chlorothalonil n-Hexane 10° 3240 27x10°
Myclobutanil ~ n-Hexane 10° 2410 27x10°
Dichlofluanid Methanol 10° 2340 27x10°

LN HEAE
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mf)o] AutElled, Fodz MAud ZEAY &y
= E 204 K& upep 2tk PSle] A EE F

o wetd 71 e BAee mgon, Ps2s
PS6 oA Pa) 2WEHE Rk
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Table 2. Effect of the selected photosensitizers
on the accelerated photolysis of the
five pesticide chemicals as expressed
by percentage in relation to the initial
amount 100

Chemical PS1 PS2 PS3 PS4 PS5 PS6

417 16 12 7 15 16
Bitertanol 27 12 14 20 11 16
Chlorothalonil 59 52 34 20 36 41
Myclobutanil 24 3 23 13 2 18
Dichlofluanid 22 28 5 6 8 12

Iprodione

“Figures represent de(%'adation rates in relation to
the initial amount 100.
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W wkgol olste] FHAT AL S wow, H,
@7, AlgA, o 2 FFA wa2A E=Hn EYG
B FFAAE oS RAE YA wEA A}
YtHTomlin, 1994). Villedieu +5-(1995)2 micellar
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Table 3. Recoveries (%) of the spiked chemicals into the crops as determined by the analytical methods

Recovery
Crop Chemical 05 ppm 10 ppm
Iprodione 106.29+6.95” 95.12+12.20
Apple Bitertanol 91.05+1.24 91.77+472
Chlorothalonil 101.14+9.78 103.00+12.06
Iprodione 97.97+£2.48 96.7516.74
Cucumber Myclobutanil 100.18+0.41 95.59+3.45
Dichlofluanid 95.86+2.19 96.08£0.08

“Figures represent mean*standard deviation of triplicates.
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Fig. 2. Effect of the selected PS on the
accelerated  photolysis of iprodione
residues on apple.
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Fig. 3. Effect of the selected PS on the

accelerated photolysis of iprodione
residues on cucumber.
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Fig. 4. Effect of the selected PS on the
accelerated photolysis of bitertanol
residues on apple.
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Fig. 5. Effect of the selected PS on the
accelerated photolysis of chlorothalonil
residues on apple.
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Fig. 6. Effect of the selected PS on the
accelerated photolysis of myclobutanil
residues on cucumber.
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Fig. 7. Effect of the selected PS on the
accelerated photolysis of dichlofluanid
residues on cucumber.
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Artificial diminution of the residual pesticides on horticultural crops using photosensitizers
Jae Koo Lee, Jeong Wook Kwon, Ki Chang Ahn, Ju Hyoung Park, Jun Su Lee, and Jung Ok Park
(Department of Agricultural Chemistry, Chungbuk National University, Cheongju 361-763, Korea)

Abstract : Photosensitizing activities of some photosensitizers (PS) for the artificial diminution of pesticide
residues on horticultural crops were investigated. Five fungicides, iprodione, bitertanol, chlorothalonil,
myclobutanil, and dichlofluanid were sprayed on apple and cucumber, followed by the application of each
selected photosensitizer, and the samples were collected 0, 1, 3, 7, 15 days after the photosensitizer
application and analyzed for the residual amounts. Of the 40 photosensitizers tested, six selected on the
basis of the eliminating effect of pesticide residues were PS-1 (aromatic ketone), PS-2 (aromatic amine), PS-3
(quinone), PS4 (inorganic compound), PS-5 (organic acid salt), and PS-6 (semiconductor photocatalyst). The
residual amount of iprodione after 15 days of the application of PS-1 was 74% of that of the control. For
bitertanol, the residual amount after 15 days of the application of PS-1 accounted for 78% of that of the
control. The residual amounts of chlorothalonil after 1 day of the application of PS-1 and PS-2 accounted
for 56 and 54% of those of the control, respectively. The residual amounts of iprodione on cucumber after
3 days of the application of the photosensitizers PS-1 and PS-2 were 44 and 67% of those of the untreated
control, respectively. For myclobutanil, the residual amount after 15 days of the application of PS-6
accounted for 45% of that of the control. In case of dichlofluanid, the residual amount after 3 days of the
application of PS-1 accounted for 44% of that of the control. Based on the results, PS-1 turned out to be

the most promising photosensitizer for the accelerated photodegradation of the above fungicides on apple
and cucumber.
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