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D etemination of 19 O rganophoghorous Pesticides Residues inM ilk D rink and
M ilk Powder by Gas Chromatography - N egative Chanical lonization -
M ass Soectrometry
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Abstract A rgpid method was developed for the determination of 19 organophoghorouspesticides res
idues in cammercial milk drink and milk powvder. Under optimized conditions, the pesticideswere ex-
tracted from milk drink ormilk povderwith acebnitrile in an ultranic bath and cleaned up on a Flori-
sil and neutral alunina column, and were detemined by gas chramatography with negative chemical i-
onization mass gectrametric detection in the selected ion monitoring mode with triphenyl phogphate as
internal standard The recoveries for all the pesticides studied ranged from 64. 5% 1 129% with a rel-
ative standard deviation range of 2%- 20%. The detection Imit of the method was less than 1. OU g/kg
for most of the pesticides except for the quinolphos The linear ranges of the calibration curves ranged
fran 10p g/kg to 5004 g/kgwith correlation coefficients of 0. 998 8 The proposed method was auc-
cessully goplied o the analysisof these canpounds in milk drink and milk powder

Key words: Gas chromaiography (GC); Negative chamical ionization (NC1); Mass gectrometry
(MS); Milk drink; Milk povder, Organophogphorous pesticides Pesticide residues GC - M S
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Table 1 Retention times(t), characteristic ions(m/z), regression equation, correlation coefficient(r) and method detection
Imit(MDL) of 19 organophoghorous pesticides and intemal standard analyzed by GC - NCIM S/SM

. Retention time Characteristic . ) Correlation MDL
No Pesticide . . Regression eguation N .
tz /min ionsm /z coefficient r w/ @ g kg 1)
1 Etroprophos( ) 8 990 199 y=0 023 3 +1 399 x 0 999 9 Q 66
2 Phorate( ) 9 733 185 y=0 0431 +1 540 x 0 999 7 Q72
3 Dimethoate( ) 10 313 157 y=-00836+8 995 x 0 999 9 Q22
4 Diazinon( ) 11 066 169 y=-0 0544+1 336 x 0 999 8 0 67
5 Dislfoton( ) 11 480 185 y=0 049 1 +0. 899 x 0 999 5 Q 85
6 M ethyl-chlomyrifos( ) 12 580 141 214 212 216 y=0 9718 +20 00 x 0 999 3 Q 07
7 M ethyl-parathion ) 12 784 154 263 y=-0 2456 +13 03 x 0 999 9 Q 50
8 Fenchlomphos( ) 13 050 211,213 215 141 y=1 442 0+28 76 x 0 999 8 Q0 03
9 Fenitrothion ) 13 453 168 277 y=0 1951 +17 43 x 0 999 9 Q14
10 Malathion( ) 13 630 157 172 y=0 026 6 +8 262 x 0 999 9 Q17
11 Chlompyrifos( ) 13 847 313315169214212 y=0 608 0 +15 75 x 0 999 8 Q19
12 Parathion ( ) 14 086 154 291 y=-0 1394 +10 71 x 0 999 9 Q 70
13 Bramophos( ) 14 473 255257,259270272 y=0 994 8 +9 67 x 0 998 8 014
14 Phenthoate ( ) 15 180 157 y=0 498 3 +15 37 x 0 999 9 011
15 Quinolphos( ) 15 246 169 y=0 089 7 +3 649 x 0 999 8 240
16 Ethion ( ) 17. 240 185 y=0 757 0 +12 68 x 0 999 5 0 25
17 Carbophenothion ( ) 17. 677 185143 y=2 101 0 +30 80 x 0 999 2 Q 04
IS Triphenyl-phophate( ) 18 103 249 2 50
18 Phosalone( ) 19 250 185 y=2 227 0 +50 20 x 0 999 6 Q 02
19 Coumaphos( ) 20707 225227 y=0_207 9 +7. 499 x 0999 9 011
2.3 GC-NCIMS
1 1 19 GC - NCIMS/SM la
19 GC - NCIMS/SM , 19
, (14) (15) (14 +15),

MQC) , 1d 1b
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el
GC - NCIMS/SM 17 19 21
tg/ min
v, (x) 1 GC-NCIMS/SM (a) (200u g/kg) 19
, (100 g/kg) . (b)
(c) , 1
(n) (MDL) 1 Fig 1 GC-NCIMS/SM chramatogran of (a) intemal standard
MDL 1.00 g 1.00 at 2004 g/kg and 19 organophophomus pesticides at 104 g/kg,
mL 1. 00M L SIN> 3 (b) peanutmilk and, (c) reagent blank
1 , GC-NCIMS/SM 10 500M g/kg 19
, () 0.9988 0.999 9 MDL 2.4u g/kg 18
MDL 1.0 g/kg
2.5
10.0 g ( 19 MDL) ,
20 100 500d g/kg 19 , “1.27 5 ,
(R%) (RD, s/%) 2
2 , 3 19 64.5% 129%, RD 20%
2 19 (R/%) (RD)
Table2 Mean recovery(R/%) and relative standard deviation(R®) and analytical results of
19 organophoghorous pesticides residues in milk drink and milk powvder
Diked levels( ), n=5 Detemination resultsw/{ g- kg *)
No Pesticide 20U g/kg 100U g/kg 500U g/kg Pure  Yoghurt  Pure Peanut Pure Ladymilk Milk
R/% s/% RI% s/% R/% s/% milk(1) drink _milk(2)  milk _milk(3) powder
1 Etoprophos 692 87 763 108 768 79 -° - -
2 Phorate 645 57 749 126 755 66 - - -
3 Dimethoate 886 53 906 116 973 22 - 0 035 -
4 Diazinon 777 33 843 123 825 69 - - 18 1 -
5 Dialfoon 708 50 839 60 792 65 - - - - -
6 Methyl chlompyrifos 665 26 882 82 81 66 031 0 17 021 0 023 0 10 - 0 056
7 M ethyl parathion 98 0 199 1020 99 1140 50 - - 0. 38 - 0. 88
8 Fenchloiphos 652 28 858 91 81 63 - Q0 086 -
9 Fenitrothion 1180 96 1190 112 1250 74 0035 - -
10 Malathion 730 69 838 122 880 57 - - -
11 Chlomyrifos 683 23 851 32 80 47 - - - 021
12 Parathion 12900 130 1060 140 1160 71 - - -
13 Bramophos 656 35 845 84 80 60 - - -
14  Phenthoate 74.3 69 714 89 87 86 - - -
15 Quinolphos 97.8 48 898 55 908 514 - - - -
16 Ethion 873 53 871 97 914 38 - 0 017 0 020 0. 053 0 020
17 Carbophenothion 836 21 932 54 959 46 0021 0018 0030 0064 0 043
18 Phosalone 77.3 82 1060 93 1130 44 0022 0023 0026 -
19 Coumaphos 856 150 1060 62 1100 37 - - 0 050 -
Mo MDL ¢ - " means the content lowvers than MDL )
2.6
( ).
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