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Table 1-1 GC condition of HP5890/ECD

injection temp: 250C detector temp:  300C injection volume:; 1UI
column; DB5(30mX0.32mmX0.25Um) carrier gas. He pressure(inlet): 6.0psi
oven temp: 50C(2min)--25C/min--125C(0min)--10C/min--285C(7min)--30C/min--300C(1.5min)

Table 1-2 GC condition of HP6890/NPD
injection temp: 250C detector temp:  280C injection volume: 2Ul
column: DB5(30mX0.32mmX0.25Um) carrier gas: He
oven temp; 60C(2min)--20C/min--180C(0min)--5C/min--280C(4min)

pressure(inlet): 10.0psi(60C) constant flow(43cm/sec) injection mode:  pulsed spritless
pulse press: 20psi (until 1.0min) spritless purge time: 2min
NPD-H2 flow: 3.0ml/min NPD-air flow. 60.0ml/min
adjust offset: 50-> Bead voltage=3.086 make up gas: He make up flow(total): 5.0ml/min

Table 1-3 GC condition of HP6890/MSD

injection temp: 250C MSD transfer line temp:  280C injection volume; 1Ul
column; DB5(30mX0.25mmX0.25Um) carrier gas. He
oven temp: 60C(2min)--20C/min--180C(0min)--5C/min--280C(4min) EM voltage:
pressure(inlet): 8.04psi(60C) constant flow(36cm/sec) injection mode:  spritless
solvent delay: 16min spritless purge time:  2min
SIM group name; start time:; (m/z , dwell) (m/z , dwell) (m/z , dwell)
captan 16 (149 , 100) (264 , 100) (266 , 100)
endosulfanl 182 (337 , 100) (339 , 100) (341, 100)
prothiofos 19 (239 , 100) (267 , 100) (309 , 100)
kresoximM endo?2 198 (206 , 50) (282 , 50) (313 , 50)
(337 , 50) (339 , 50) (341 , 50)
endosulfate 21 (387 , 100) (42, 100) (424 , 100)
Table 1-4  Condition of GPC instrument
pump: simadzu LC-10AS autosampler: simadzu SIL-10A fraction cllector: simadzu FRC-10A
UV detector: simadzu SPD-10AS controler: simadzu SCL-10A
column: envirogel(Waters) mobile phase: ethyl acetate:cyclohexane=1.1
flow rate: 4ml/min pesticide fraction: 48ml-72ml (12min-18min)
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Table 2

Effect of dilution and purification

Ug/g + CV% n=5
alpha- beta- endosulfan-  kresoxim-
captan endosulfan  endosulfan sulfate methyl prothiofos
aceton solution X1 013 023 0.17 0.040 0.081 0.006
+ 8.6% + 3.9% + 4.4% + 21% + 3.3% + 29%
aceton solution +dilution(X10) 0.18 0.24 014 0.036
(ECD) + 9.8% + 84% + 84% + 7.4%
+Accubond Silica purification 0.10 0.19 0.13 0.032
+dilution(X10) B13 (ECD) + 1% + 4.8% + 7.3% + 54%

Table 3 Concentration of pesticides (Ug/g) of 2 strawberries (duplicated) from each box
sample kresoxim- alpha- beta-  endosulfan- endosulfan
weight(g) captan methyl prothiofos endosulfan endosulfan  sulfate total

boxA-1 31.86 0.088 0.056 0.000 0.030 0.018 0.022 0.070
boxA-2 28.90 0.22 0.24 0.000 0.046 0.021 0.025 0.093
boxB-1 29.29 0.023 0.000 0.015 0.24 0.20 0.047 048
boxB-2 34.20 0.028 0.000 0.022 0.31 0.25 0.10 0.66
Table 4-1 ECD external standard
(Ug/g) meant CV%
alpha- kresoxim- beta- endosulfan-
treatment captan endosulfan prothiofos methyl endosulfan sulfate
none 0.19 0.34 0.015 0.056 0.24 0.049
+ 9.9% + 4.4% + 25% + 6.8% + 1.2% + 2.5%
tap water 0.028 0.35 0.011 0.027 0.27 0.052
wash £ 11% + 4.5% £ 21% + 6.5% + 3.3% + 3.4%
0.037 0.365 0.012 0.032 0.26 0.050
1%NaCl wash + 2.4% + 4.9% + 0.40% + 2.0% + 3.2% + 1.8%
- 0.012 0.37 0.025 0.15 0.31 0.063
heat 15min
+ 6.7% + 2.5% + 6.1% + 1.4% + 1.7% + 2.4%
Table 4-2 ECD syringe spike
(Ug/g) meant CV%
alpha- kresoxim- beta- endosulfan-
treatment captan endosulfan prothiofos methyl endosulfan sulfate
none 0.069 0.34 0.006 0.040 0.22 0.039
+ 13% + 25% + 18% + 12% + 16% + 9.5%
tap water 0.008 0.29 0.004 0.018 0.21 0.038
wash + 18% + 23% + 18% + 9.7% + 17% + 8.6%
0.010 0.25 0.004 0.019 0.18 0.034
1%NaCl wash + 9.7% + 23% + 6.6% + 4.5% + 16% + 7.4%
h . 0.002 0.32 0.007 0.092 0.25 0.045
eat 15min
£ 9.6% + 7.1% £ 3.2% + 2.6% + 5.3% + 3.2%
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Table 4-3 NPD external standard

(Ug/g) meant CV%

alpha- kresoxim- beta- endosulfan-
treatment captan endosulfan prothiofos methyl endosulfan sulfate
0.52 0.031 0.073
none
+ 9.4% + 5.3% + 2.0%
tap water 0.19 0.027 0.046
wash + 41% + 3.3% + 2.5%
0.21 0.026 0.050
1%NaCl wash = 30% + 1.7% + 4.1%
heat 15min 0.29 0.032 0.15
34% + 6.2% + 4.7%
Table 4-4 NPD syringe spike
(Ug/g) meanx CV%
alpha- kresoxim- beta- endosulfan-
treatment captan endosulfan prothiofos methyl endosulfan sulfate
0.42 0.014 0.041
none
+ 65% + 6.7% + 5.9%
tap water 0.10 0.010 0.017
wash + 56% + 6.2% + 8.2%
0.12 0.009 0.019
1%NaCl wash + 17% + 11% * 4.8%
heat 15min 0.18 0.013 0.10
+ 42% + 8.5% + 10%
Table 4-5 MSD(1) external standard
(Ug/g) meant CV%
alpha- kresoxim- beta- endosulfan-
captan endosulfan prothiofos methyl endosulfan sulfate
treatment m/z=149 m/z=337 m/z=239 m/z=206 m/z=337 m/z=386
none 0.15 0.30 0.02 0.06 0.23 0.05
+ 22% + 8.4% + 6.3% + 8.3% + 7.6% + 9.2%
tap water 0.021 0.35 0.020 0.031 0.27 0.059
wash + 4.2% + 4.9% + 2.2% + 2.3% + 2.0% + 0.83%
0.028 0.36 0.019 0.035 0.26 0.058
1%NaCl wash + 5.1% + 3.4% + 0.14% + 6.4% + 3.4% + 5.2%
h . 0.016 0.35 0.024 0.15 0.30 0.070
eat 15min
11% + 2.9% + 3.8% + 2.1% + 2.6% + 2.3%
Table 4-6 MSD(1) syringe spike
(Ug/g) meant CV%
alpha- kresoxim- beta- endosulfan-
captan endosulfan prothiofos methyl endosulfan sulfate
treatment m/z=149 m/z=337 m/z=239 m/z=206 m/z=337 m/z=386
none 0.053 0.24 0.011 0.036 0.17 0.038
+ 28% + 25% + 5.7% + 11% + 17% + 9.8%
tap water 0.004 0.26 0.008 0.014 0.19 0.040
wash + 8.6% + 14% + 2.6% + 3.9% + 11% + 5.2%
0.007 0.26 0.008 0.017 0.18 0.038
1%NaCl wash + 6.1% + 21% + 3.4% + 12% + 14% + 9.5%
h . 0.003 0.27 0.011 0.091 0.21 0.046
eat 15min
+ 3% + 15% + 3.0% + 5.1% + 6.6% + 4.5%
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Table 4-7 MSD(2)

external standard

(Ug/g) meant CV%
alpha- kresoxim- beta- endosulfan-
captan endosulfan prothiofos methyl endosulfan sulfate
treatment m/z=264 m/z=339 m/z=267 m/z=282 m/z=339 m/z=421
none 0.17 0.30 0.024 0.062 0.23 0.054
+ 17% + 7.9% + 8.2% + 3.9% + 7.4% + 9.5%
tap water 0.043 0.35 0.020 0.033 0.27 0.047
wash + 12% + 4.8% + 4.5% + 6.9% + 1.4% + 44%
0.046 0.36 0.020 0.037 0.26 0.059
1%NaCl wash + 9.6% + 3.1% + 1.0% + 3.4% + 3.1% + 5.9%
_ 0.048 0.35 0.025 0.15 0.30 0.071
heat 15min
58% + 2.4% + 1.9% + 2.1% + 2.8% + 1.8%
Table 4-8 MSD(2) syringe spike
(Ug/g) meant CV%
alpha- kresoxim- beta- endosulfan-
captan endosulfan prothiofos methyl endosulfan sulfate
treatment m/z=264 m/z=339 m/z=267 m/z=282 m/z=339 m/z=421
none 0.056 0.23 0.011 0.036 0.17 0.039
+ 21% + 24% + 9.4% + 2.7% + 16% + 10%
tap water 0.007 0.26 0.008 0.015 0.20 0.041
wash + 25% + 13% + 2.3% + 9.7% + 13% + 7.8%
0.009 0.26 0.008 0.016 0.18 0.039
1%NaCl wash = 20% + 20% + 1.6% + 8.4% + 13% + 11%
_ 0.003 0.27 0.011 0.089 0.22 0.046
heat 15min
+ 58% + 12% + 3.1% + 1.4% + 5.0% + 4.1%
Table 4-9 MSD(3) external standard
(Ug/g) meant CV%
alpha- kresoxim- beta- endosulfan-
captan endosulfan prothiofos methyl endosulfan sulfate
treatment m/z=266 m/z=341 m/z=309 m/z=313 m/z=341 m/z=423
none 0.18 0.30 0.024 0.060 0.23 0.053
+ 17% + 7.6% + 8.2% + 9.1% + 6.9% + 9.7%
tap water 0.039 0.35 0.020 0.031 0.27 0.06
wash + 5.1% + 5.3% + 3.3% + 3.5% + 0.66% + 0.91%
0.043 0.36 0.020 0.035 0.26 0.058
1%NaCl wash + 9.1% + 3.2% + 1.5% + 5.0% + 3.3% + 4.7%
_ 0.000 0.35 0.025 0.15 0.30 0.071
heat 15min
+ + 3.5% + 1.7% + 2.1% + 2.4% + 2.0%
Table 4-10 MSD(3) syringe spike
(Ug/g) meant CV%
alpha- kresoxim- beta- endosulfan-
captan endosulfan prothiofos methyl endosulfan sulfate
treatment m/z=266 m/z=341 m/z=309 m/z=313 m/z=341 m/z=423
none 0.055 0.23 0.011 0.036 0.17 0.038
+ 18% + 23% + 8.9% + 12% + 12% + 10%
tap water 0.005 0.25 0.008 0.014 0.19 0.039
wash + 18% + 12% + 0.30% + 0.24% + 14% + 7.9%
0.007 0.25 0.008 0.017 0.19 0.038
1%NaCl wash £+ 15% + 21% + 1.7% + 9.9% + 14% + 8.1%
_ 0.000 0.27 0.011 0.089 0.21 0.046
heat 15min
+ + 13% + 4.4% + 4.0% + 3.0% + 4.2%
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Fate of Captan, Endosulfan, Prothiofos
and Kresoxim-methyl in strawberry

Atsuko Abe, Hiroshi Aizawa, Tomoko Otani and Kozo Fujita

Captan, Endosulfan, Prothiofos and Kresoxim-methyl were detected from two boxes of strawberries
which were in the same lot.  Testing duplicated 2 pieces indicated that each box had been treated by different
pesticides. So sample was taken evenly from 2 boxes and each strawberry was cut vertically into 4 pieces and put
into 4 beakers. After treatment(1. washed with tap water by mixing and decantation for 3 times 2. washed with
1% NaCl solution by mixing and decantation for 3 times 3. for 15 minutes,and 4. no treatment) each sample was
homogenized , weighed (triplicate) and extracted with acetonitrile. Crude extract was evaporated (KD), re-
extracted with ethyl acetate, and purified with GPC (Gd Permiation Chromatography). To examine the effect of
matrix, prepared solutions were analyzed three different detectors (ECD, NPD, MSD) and measured by two
different methods (externa standard and syringe spike). The pattern (ratio) of pesticide concentrations in
strawberries after each treatment was similar in spite of differences of the GC detector or anaytica methods,
athough concentration of each pesticide was different.
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