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Figure 1. Total 1on and SIM chromatograms of a standard solution containing 50 ng/mL. of each pesticide and 25
ng/mb of the internal standard: methamidophos (1), fluorene (2}, diazinon (3), malathion (4), chlorpyritfos (5),

folpet (6) procymidone (7), endosulfan (8a and 8b), iprodione (9), phosmet (10), fenarimol (11), fenvalerate (12a
and [2b).
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Figure 2. SIM chromatograms of some of the pesticides spiked to a chin-chian pe-tsai sample at the 0.5 ppm level
before extraction,
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Table 1. Target compounds analyzed by GC/EIMS with a 30-m DB-1 column
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Pesticide Molecular Retention Characteristic lons,
Weight Time, min m/z
chlorpyrifos 349 15.56 (1.23)® 197 (90)° 314¢ (84) 316 (62)
diazinon 304 14.17 (1.12) 179 (100) 137 (94) 304 (61)
endosulfan (a) 404 16.70 (1.32) 195 (81) 269 (58) 339 (49)
endosulfan (b) 17.33 (1.37) 195 (81) 269 (41) 339 (34)
fenarimol 330 19.48 (1.54) 139 (100) 107 (82) 330 (42)
fenvalerate (a) 419 21.63 (1.71) 167 (90) 225 (48) 419 (23)
fenvalerate (b) 21.88 (1.73) 167 (90) 225 (49) 419 (22)
fluorened 166 12.65 (1.00) 166 (100) 165 (98)
folpet 295 16.19 (1.28) 260 (100) 104 (79) 262 (77)
iprodione 329 17.08 (1.35) 187 (100) 244 (71) 246 (48)
malathion 330 15.31 (1.21) 173 (100) 125 (87) 127 (81)
methamidophos 141 8.86 (0.70) 94 (100) 95 (66) 141 (41)
phosmet 317 18.34 (1.45) 160 (100) 161 (39) 317 (14)
procymidone 283 16.32 (1.29) 96 (100) 283 (49) 285 (35)
a: Relative retention time.
b: % abundance relative to base peak.
c: Mass underlined 1s the 10n used for quantification.
d: Internal standard.
Table 2. Recoveries? (%) of pesticides at the 0.5 ppm level
Pesticide Cherry Chin-chian Chinese Kidney Oranges
tomatoes pe-tsal cabbage beans
chlorpyrifos 95.7 (3.0)° 7.9 (6.1) 104.1 (2.1) 103.9 (4.4) 90.4 (6.5)
diazinon 94.2 (5.0) 81.1 (2.6) 100.0 (5.3) 100.1T (3.8) 90.8 (5.4)
endosulfan 84.8 (3.8) 64.6 (5.5) 89.1 (2.0) 93.6 (5.2) 83.2 (8.3)
fenarimol 116.2 (3.0) 82.4 (5.7) 110.2 (8.2) 108.1 (8.3) 105.9 (3.3)
fenvalerate [11.5 (5.0) 96.1 (5.1) 103.5 (6.0) 112.2 (4.3) 108.0 (1.1)
folpet 91.5(17.6) 115.0(10.3) 121.6 (3.6) 110.9(15.4) 70.6 (8.4)
iprodione 1053 (5.1 124.6 (9.0) 109.6 (5.2) 101.6(13.4) 120.8(10.6)
malathion 122.4 (3.9) 104.6 (3.0) 117.6 (5.5) 122.5 (2.9) 122.6 (2.3)
methamidophos I I 1 1 I
phosmet 114.7 (4.8) 100.1 (3.6) 115.4 (5.6) 121.3 (3.4) 110.9 (0.3)
procymidone 88.7 (1.7) 66.9 (3.0) 01.7 (1.4) 01.8 (2.8) 1.6 (3.7)
a: Averages of triplicates.
b: Number in parenthesis 1s the coefficient of variation.

oo Interference by sample constituents.
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Figure 3. SIM chromatograms of some of the pesticides added to a chin-chian pe-tsai extract to simulate a 0.1 ppm

determination.
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Studies on Multiresidue Determination of Pesticides in Fruits

and Vegetables by Gas Chromatography/Mass Spectrometry
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ABSTRACT

A multiresidue method using gas chromato-

between 64.6 and 124.6%, with the exception of
graphy/mass spectrometry (GC/MS) was evaluat-

methamidophos which produced interterence due
The pesticides were

to the constituents of the samples. Coefficients of
variation ranged between 0.3 and 17.6%, with an
extracted using a slightly modified Luke mul-

ed for the determination of several pesticides in
fruits and vegetables.

average of 5.3%. The estimated himits of detec-
tiresidue procedure, separated by capillary co- tion of the pesticides (except methamidophos) in
lumn gas chromatography and detected by mass
chromatography with quadrupole mass spectrom-

the crops were at the 0.1 ppm level. Because the
eter in the electron impact mode. Recovery stud-

mass spectrometer 1s capable of achieving higher
levels of molecular specificity as compared to the

ies of chlorpyrifos, diazinon, endosulfan, fenari- traditional GC detectors and can be programmed

mol, fenvalerate, folpet, iprodione, malathion,

methamidophos, phosmet and procymidone were

to search for several hundred target ions simulta-
neously, GC/MS may be a promising method for
the use of regulatory agencies with which to

monitor pesticide residues in daily food products.

performed at the 0.5 ppm spike level in cherry

tomatoes, chin-chian pe-tsai, Chinese cabbages,
kidney beans and oranges.

Recoveries were

Key words: Pesticides, residues, multiresidue method (MRM), GC/MS.
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