HS- SSME- GC- MS

— 289 —

HS- SPME- C- MS

1.2 2
(1.
, 100050 ; 3.
8 ), “c BCo-
0.002 0.2ugL

23 2 1 2

110161 ; 2.

100069)

31 ( 23

3% 12%

Headspace Solid- Phase Microextraction Combined with Gas Chromatography Mass Spectrometry for
Deter mination of Organochlorine and Pyrethroid Pedticides in Milk
ZHU Jie, YANG Xin, FENGJinfang, SHI Zhi-xiong, ZHAO Yun-feng, ZHOU Yan-ming, WU Yong-ning
(College of Food Science, Shenyang Agriculture Univerdty , Lisoning Shenyang 110161 , China)

Abgract: Objective A rgpid method was developed for muiti-resdues determination of organochlorine and pyrethroids
pedicides. Method Headgpace lid-phase microextraction (HS SAME) was used as sanple pretreatment method for extraction
and concentration. Gas chromatography with mass pectrometry detection (GC-MD) was used to andyze 31 pedicides (induded
23 organochlorine peticides and 8 pyrethroids) in milk. Two sable i sotope compounds, G, |abeled hexachioroberzene and ™ Cyo
labeled mirex , were used asinternd gandardsfor the quantification. Results The method showed good recoveries (range from
859%to 110 %) and repeatahility ( RSD < 12 %) for adl conpounds, with detection limits ranging from 0.002 to 0.2 g/L.
Concluson As the andyticd procedure does not include any concentretion or cleanup geps, it is easy and fag to perform,
making it gpplicable for analyss in pedicides monitoring programmes in milk.
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( ( %) ( ( %)
(tr/min) %) o @ (tr/min) %) o ®
1 HCH- dphar - ) 11.720 181(100) 183(94) 185(75) [[ 18 Diddrin( ) 20.942 263(100) 261(63) 265(73)
2 H®B( ) 12.003 284(100) 286(78) 288(45) || 19 Endrin( ) 21.509 263(100) 261(61) 265(67)
2 BC HB(BCs- ) 11.993 290(100) 292(62) 294(24) | 20 p,g - DDD( - ) 21.972 235(100) 237(65) 239(23)
3 HCH- betaf - ) 12.630 219(100) 217(77) 221(50) | 21 o,g - DDT( - ) 22.062 235(100) 237(64) 239(23)
4 Linedane( ) 12.907 219(100) 217(78) 221(48) |[[ 22 ds- Nonachlor ( ) 22.077 409(100) 407(98) 411(61)
5 PCNB( ) 13.112 237(100) 235(63) 239(60) || 23 p,p - DDT( - ) 22.851 235(100) 237(64) 239(24)
6 HCH- ddtad - ) 13.870 181(100) 183(98) 185(34) || 24 Teramethrin( ) 23.838 164(100) 81(23) 123(26)
7 Chlorothdonil ( ) 14.105 266(100) 264(77) 268(49) 23.981 164(100) 81(23) 123(50)
8 HEPT( ) 16.302 272(100) 270(55) 274(80) [| 25 Bifenthrin( ) 23.993 181(100) 166(35) 182(16)
9 S421( ) 16.699 130(100) 132(94) 134(31) || 26 Fenpropathrin( ) 24.127 181(100) 125(83) 265(48)
10 Aldrin( ) 17.728 263(100) 261(66) 265(67) || 27 Phemothrin( ) 24.462 183(81) 123(100) 81(32)
11 Diodfol ( ) 18.090 139(100) 141(62) 250(23) 24.533 183(68) 123(100) 81(42)
12 HCE( ) 19.270 353(100) 351(53) 355(84) || 28 Mirex( ) 25.005 272(100) 270(55) 274(79)
13 Allenthrin( ) 19.386 123(100) 91(35) 136(24) || 28 BCy- Mrex(BCy- ) 24.994 277(100) 275(60) 279(76)
19.504 123(100) 91(30) 136(21) || 29 Lambda- Cyhdothrin 25.091 181(100) 141(63) 197(81)
14 trars - Chordane( ) 19.860 373(100) 371(45) 375(89) b )
15 ds- Chlordane( ) 20.307 373(100) 371(45) 375(89) || 30 ds- Rermethrin( ) 25.988 183(100) 163(20) 165(18)
16  trars - Norachior ( ) 20.453 409(100) 407(98) 411(61) || 31 trans- Permethrin( 26.155 183(100) 163(28) 165(27)
17 p,g - DDE( - ) 20.919 318(100) 316(78) 320(48) )
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2.3 , 28
, 5m 0.99, 3 0.98,
12510205041 31 S/N=3
, 5ul ®Cp- mirex 5yl (LOD) , LOD
Bc,- HB . p.p 0.2uglL , 0. 0024 g/L 2
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5 201 40pl (
(n=5)
(n=6) (n=6)
LOD
toL) - (% (%
GoL) GoL) (x + RSD) GoL) (x + RSD)
1 0.02 0.4 20 y =277.53x + 1476. 9 0. 9994 0.8 90+8.2 16 R+6.7
2 0. 006 0.2 10 y =799. 89x + 5800. 03 0.9983 0.4 95+5.1 8 R2+4.5
3 0.02 0.4 20 y = 188. 99x + 4308. 46 0.9924 0.8 890+6.6 16 94+6.1
4 0.02 0.4 20 y =233.57x - 2254. 69 0. 9989 0.8 90+5.1 16 93+6.0
5 0.05 0.4 20 y=76.15x - 262.55 0. 9994 0.8 103+£7.1 16 106 £5.8
6 0.14 0.8 40 y =149.15x - 6098. 19 0.9819 1.6 86+11.3 32 86+10.1
7 0.20 0.8 40 y =80.00x +1522. 15 0. 9870 1.6 85+11.9 32 90+10.7
8 0.06 0.4 20 y =148.68x - 3272.73 0. 9946 0.8 105+9.7 16 93+8.6
9 0.08 0.4 20 y =158.36x - 4976. 03 0.9943 0.8 95+7.3 16 104 +£5.7
10 0.05 0.4 20 y =141.60x - 927. 79 0. 9986 0.8 91+8.2 16 93+7.0
11 0.09 0.4 20 y =38.48x +1068. 70 0. 9955 0.8 104+£9.6 16 101+£6.1
12 0.08 0.4 20 y=22.08x - 510.02 0.9933 0.8 90+7.4 16 88+7.9
13 0.05 0.4 20 y =334.18x - 23200. 73 0. 9905 0.8 93+6.1 16 90+4.2
14 0. 002 0.1 10 y =243.65x - 2279. 85 0. 9964 0.2 94 +6.5 4 102+4.2
15 0. 002 0.1 10 y =296.15x - 3074.99 0.9911 0.2 104+£8.4 4 101+£7.3
16 0.003 0.1 10 y=127.79x - 1411.59 0.9913 0.2 108 +8.8 4 105+£6.1
17 0.01 0.2 10 y =81.45x - 6462. 22 0. 9975 0.4 88+11.2 8 90+£8.0
18 0.04 0.4 20 y=41.75x - 876.03 0. 9916 0.8 91+£9.1 16 9%6+6.1
19 0.07 0.4 20 y=9.89x- 281.25 0.9877 0.8 86+11.6 16 104+10.1
20 0.02 0.2 10 y=69.91x- 792.13 0. 9935 0.4 0R+7.2 8 95+6.1
21 0.02 0.2 10 y=71.72x- 2325.73 0.9917 0.4 81+9.4 8 R+7.7
22 0.003 0.1 10 y=77.22x - 836.03 0. 9905 0.2 107 +£8.7 4 103+6.9
23 0.04 0.2 10 y=27.02x - 716.54 0. 9947 0.4 89+7.3 8 95 +5.6
24 0.09 0.8 40 y =84.59x - 1361. 93 0. 9920 1.6 90+£10.1 32 88+8.2
25 0.10 0.8 40 y=93.82x - 520. 10 0.9903 1.6 86+7.4 32 91+6.2
26 0.13 0.8 40 y =29.46x + 303. 41 0.9912 1.6 91+8.5 32 89+7.4
27 0.11 0.8 40 y =83.04x +245. 80 0. 9962 1.6 A+7.7 32 95+6.6
28 0. 005 0.1 10 y =123.10x - 800.91 0.9914 0.2 104+£5.3 4 9% +3.4
29 0.18 0.8 40 y=25.03x +229. 11 0. 9926 1.6 90+10.2 32 86+8.4
30 0.10 0.8 40 y =102. 85x +431. 70 0. 9932 1.6 88+9.1 32 93+7.6
31 0.10 0.8 40 y =103. 94x + 1040. 30 0.9943 1.6 90+8.4 32 91+7.1
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