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Studies on the stability of 89 pesticides in organic solvent

Satoru Nemoto* , Satoshi Takatsuki,
Kumiko Sasaki and Masatake Toyoda

The stability of 89 pesticides (17 organochlorine, 33 organophosphorus, 8 pyrethroid, 12 carbamate, and
19 other pesticides)in 6 kinds of organic solvents (methanol, ethanol, 2-propanol, ethyl acetate, n-hexane,
and acetone) was investigated using gas chromatography/mass spectrometry (GC/MS). All of the investi-
gated pesticides were stable in all of the tested organic solvents during storage for 6 hours at room tem-
perature in the dark except captafol, captan, phosmet, chinomethionat, and dicofol. However, the de-
creases of captafol, captan, phosmet, and chinomethionat were observed in methanol. The decreases of
captafol, captan, and phosmet were also observed in ethanol. Moreover, the decrease of dicofol was ob-
served in acetone. The decrease of captafol dissolved in methanol at a concentration of 2 yg/ml was faster
than those of captan, phosmet, and chinomethionat; the residual captafol was 75% after 30 min of stor-
age.

Dicofol dissolved in acetone also decreased during storage in a refrigerator. 4,4’ -dichlorobenzophenone
(DCBP) and chlorobutanol were detected in the acetone solution of dicofol after storage. Furthermore, it
was found that dicofol was decomposed by acetone at an injection port, and DCBP and chlorobutanol
were formed when it was injected into GC with acetone.
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Table 1. Pesticides included in the study and their monitor ions (m/z) for GC/MS (SIM) analysis
Pesticides Mo?:ljazr;on Pesticides Mo?r;:;)Zr)lon

Organochlorine (17) Organophosphate (33)
Aldrin 264.8 Acephate 136.0
o-BHC 218.9 Azinphos-ethyl 160.0
B-BHC 218.9 Azinphos-methyl 160.0
y¥-BHC 218.9 Bromophos-ethyl 358.8
§-BHC 218.9 (E)-Chlorfenvinphos 268.9
Captafol 79.0 (Z)~Chlorfenvinphos 268.9
Captan 79.0 Chlorpyrifos 313.9
Chlorobenzilate 250.9 Chlorpyrifos-methyl 285.9
p.p-DDD 235.0 Diazinon 179.1
p,p-DDE 246.0 Dichlorvos 109.0
o,p-DDT 235.0 Dimethoate 87.0
p,p-DDT 235.0 Dioxabenzofos 215.9
Dicofol 251.0 Disulfoton 83.0
Dieldrin 262.8 Edifenphos 310.0
Endrin 262.8 EPN 157.0
Heptachlor 271.8 Ethoporphos 157.9
Heptachlor epoxide 352.8 Etrimfos 292.1

Fenitrothion 277.0

Pyrethroid (8) Fensulfothion 292.0
Cyfluthrin 226.1 Fenthion 278.0
Cyhalothrin 181.0 Malathion 173.1
Cypermethrin 163.0 Methamidophos 9.0
Deltamethrin 181.0 Methidathion 145.0
Fenvalerate 167.0 Parathion 291.0
Flucythrinate 199.1 Parathion-methyl 262.9
Fluvalinate 250.0 Phenthoate 273.9
Permethrin 183.0 Phosalone 181.9

Phosmet 160.0

Other (19) Pirimiphos-methyl 290.0
Amitraz 293.2 Prothiofos 309.0
Benalaxyl 148.1 Quinalphos 146.0
Bitertanol 170.1 Terbufos 231.0
Chinomethionat 234.0 Thiometon 83.0
Dichlofluanid 123.0
Dimethipin 118.0 Carbamate (12)
Flutolanil 173.0 Bendiocarb 151.0
Lenacil 153.0 Chlorpropham 126.9
Mefenacet 192.0 Diethofencarb 124.0
Mepronil 269.1 Esprocarb 222.1
Methoprene 73.1 Ethiofencarb 107.1
Metribuzin 198.1 Fenobucarb 121.0
Myclobutanil 179.0 Isoprocarb 121.0
Pendimethalin 252.1 Methiocarb 168.0
Pretilachlor 238.1 Pirimicarb 166.1
Propiconazole 259.1 Propamocarb 58.1
Pyridaben 147.1 Propoxur 110.0
Triadimefon 208.0 Thiobencarb 100.1
Triadimenol 112.0
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Table 2. Losses of pesticides during storage for 6 hours in several organic solvents®

Residual pesticides (%), n=2

Pesticides Methanol Ethanol 2 -Propanol Ethyl acetate n-Hexane Acetone
Captafol nd® 55 91 96 102 98
Captan 19 86 93 94 103 99
Phosmet 37 87 98 98 98 101
Chinomethionat 59 9% 96 101 106 103
Dicofol 102 98 101 104 96 nd®
2 Pesticide solutions were kept at room temperature in the dark.
® Not detected.
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Fig.1. Losses of captafol, captan, phosmet, and
chinomethionat during storage in methanol

Fig.2. Structures of captafol, captan, phosmet, and
chinomethionat
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_Fig.3. Total ion chromatograms of dicofo! solutions by GC/MS (SCAN)

a. n-Hexane solution : 50 yg/ml of dicofol in n-hexane
b. Acetone solution : 50 pg/ml of dicofol in acetone

¢. Acetone—>n-Hexane: the acetone of the acetone solution was replaced with n-hexane after evaporation under

nitrogen gas flow.
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Fig.4. Mass spectra of peak 1 in Fig. 3 and chlorobutanol by GC/MS (SCAN)
a. mass spectrum of peak 1 in Fig. 3
b. mass spectrum of chlorobutanol (RT=4.41 min)
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Table 3. Loss of dicofol during storage in n-hexane and acetone®
Residual dicofol (%)
Time (day)
0 3 10
n-Hexane solution 100 100 107
Acetone solution 100 63 33

? Each solution was kept in a refrigerator.
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