6 3 Vol. 6 No. 3
2015 3 Journal of Food Safety and Quality Mar. , 2015

( , 215600)
W E B 9 b7 , QuEChERS
0.005~0.2 mg/L, 0.01 mg/kg; a- - 0.01~0.2 mg/L,
0.02 mg/kg; 0.02~0.2 mg/L, 0.04 mg/kg Z5ip ,

s s

E3: 4 , , - ,

Determination of 9 pesticideresiduesin vegetable oil by gas chromatography-
mass spectrometry inner standard method

GU Qiang’, SHI Jing, YI Xiao-Juan

(Technology Center of Zhangjiagang Entry-Exit Inspection and Quarantine Bureau, Zhangjiagang 215600, China)

ABSTRACT: Objective To establish an inner standard method for the simultancous determination of 9
pesticide residues in vegetable oil. Methods The samples were extracted by acetonitrile and then purified by
QuEChERS method, the supernatant was analyzed by gas chromatography-mass spectrometry using an inner
standard method. Results The linear range and LOD of were 0.005~0.2 mg/L and 0.01 mg/kg for trifluralin,
phorate, heptachlor, fenthion, a-chlordane, f-chlordane, and 0.01~0.2 mg/L and 0.02 mg/kg for a-endosulfan,
f-endosulfan, and 0.02~0.2 mg/L and 0.04 mg/kg for paclobutrazol. Conclusion The method is simple,
reliable and does not need special equipments during the sample pre-treatment.
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Tablel Retention time, selection ion of the 9 pesticide and inner standard

CAS (min)
1 1582-09-8 Trifluralin 11.48 306 264
2 298-02-2 Phorate 11.81 260 121
3 76-44-8 Heptachlor 13.68 272 237
4 55-38-9 Fenthion 14.16 278 169
5 5103-71-9 B-Chlordane 15.73 375 373
6 76738-62-0 Paclobutrazol 15.72 236 167
7 o- 959-98-8 a-endosulfan 16.10 241 207
8 5103-74-2 a-Chlordane 16.11 375 373
9 B- 33213-65-9 f-endosulfan 17.80 241 207
10 115-86-6 Triphenylphosphate 19.84 326 233




3 s - 9 853
22 HRATAE ’
lg ( 0.01g) 15mL , ’
5 mL , 100 pL 1 pg/mL
( ), 1 min, , ’ ’
(4000 r/min, 5 min) 15 mL ’
R 5 mL s s ’
(PCBs) (TPP)
-18 C (4000 r/min, 5
min) 8 mL ( ) PCB-52 TPP
R 180 mg PSA 1200 mg
s 30 s, (4000 r/min, 5 min)
I mL 022 pm . 104l 2 HEETHRENE
5% . s Table2 Groups of the selection ion
5g ( 0.01 g) /min (m/z)
50 mL ; 25 mL ) 1 1 7.00 306 264 260 121
min, (4000 r/min, 5 min) 2 12.50 278 169 272 237 292
50 mL »  25mb ) 3 15.00 375 373 236 167
’ 18 C 4 16.00 375 373 241 207
(4000 r/min, 5 min) 42 mL ( ) 5 17.00 a1 207
’ 1050 mg PSA 6 19.00 326 233
6300 mg , 30 s, (4000
r/min, 5 min), 0.22 pm ,
PCB-52 TPP ,
9 ,
23 {UEME , PCB-52
: HP-5MS R 200 %~300 %,
(60 mx320 umx0.25 um); : 250 C; TPP )
40 C, 2min; 30 C/min 70 %~110 % ,
220 C ; 5 C/min 250 C, , TPP
5 min; 20 “C/min 280 C, 2.5 89.2%,  PCB-52 37.8 %
min : ( =99.999%), 1.0 mL/min; , PCB-52 ,
, 1 min , TPP
1.0 uL )
: : 280 C; , , TPP
(ED); 1250 °C 170 eV 32 B EERMRIML
: (SIM), ;
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, 3 3.3 ER¥MN
R 600 mg 1200 mg 1800 mg
600 mg )
600 mg ; 1200 mg 1800 mg 3 292
) 0.2 mg/L
) 1200 mg
PSA GC-MS
; 3 : 100 %,
, 90 mg 180 mg 270 mg 4
, 90 mg PSA 4
3 ; 270 mg PSA |
; 180 mg PSA ,
, PSA 180 mg
&3 T[E PSA HEX 9 MRAEK R
Table3 Effect of PSA amount on recovery of the 9 petticides
. A
90 mg PSA 180 mg PSA 270 mg PSA 34 FAMIE
98.1 772 783 34.1 j]—fi‘élj é&‘]‘ij@ Lg_] N #"Iﬁ F%\ E%F%
72.1 82.0 66.2 ’
106 79.2 75.1 i )
0.005~0.2 mg/L, 0.01 mg/kg,
110 95.6 79.6
0.03 mg/kg; a- f-
- 88.1 82.0 61.9
0.01~0.2 mg/L, 0.02 mg/kg, 0.06
108 104 87.6
mg/kg; 0.02~0.2 mg/L,
o 820 8.4 887 0.04 mg/kg, 0.10 mg/kg,
- 72.0 84.0 90.4 5 9
B- 76.9 89.0 82.0 1
R4 TNEMEDHERI 9 MR AEERNFIG
Table4 Effect of different matrix on peak area of the 9 pesticides
98.52 100.6 525.4 118.0 96.84 85.72 72.30 73.99
96.52 104.4 610.0 127.1 106.7 102.6 79.33 85.01
144.1 135.1 195.8 133.3 107.4 123.2 90.92 97.49
142.9 123.2 367.7 230.5 125.5 118.9 88.04 139.2
121.2 2573 735.8 144.1 133.2 102.2 83.24 139.4
- 141.0 138.6 114.3 126.5 101.3 99.05 85.81 92.52
alpha- 141.1 149.1 106.7 122.5 94.16 97.32 78.04 85.45
- 148.2 149.8 101.3 123.2 96.05 97.37 82.77 88.32

beta- 133.5 127.9 119.9 142.7 93.77 96.72 76.30 88.64
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Table5 Equationsof calibration curves, correlation coefficients, linear ranges, and limits of detection and limits of
quantification of the 9 pesticides

(mg/L) (mg/kg) (mg/kg)
Y=2.18X-0.212 0.9935 0.005~0.2 0.01 0.03
Y=0.658X-0.0545 0.9925 0.005~0.2 0.01 0.03
Y=1.64X-0.124 0.9928 0.005~0.2 0.01 0.03
Y=3.93X-0.3262 0.9932 0.005~0.2 0.01 0.03
- Y=1.87X-0.0352 0.9955 0.005~0.2 0.01 0.03
Y=1.75X-0.0538 0.9970 0.02~0.2 0.04 0.10
a- Y=0.474X-0.0297 0.9930 0.01~0.2 0.02 0.06
- Y=1.44X-0.0272 0.9953 0.005~0.2 0.01 0.03
B- ¥=0.181X-0.00778 0.9956 0.01~0.2 0.02 0.06
12 T 6 9 MR AR EYERFIE X FRIERE (n=6)
Table6 Recoveriesand RSDs of the 9 pesticide (n=6)
10 +
(%)  RSD(%)
8 (mg/kg) (mg/kg)
Bl 0.05 0.039 78.0 3.55
= 0.1 0.0772 772 3.08
4L 0.2 0.190 95.0 2.84
0.05 0.0452 90.4 5.76
2r 0.1 0.0820 82.0 3.50
o [ 0.2 0.193 96.5 342
! ! ! ! ! 0.05 0.0448 89.6 6.98
12 14 16 18 20
0.1 0.0792 79.2 5.94
Fif 1) /min 02 0.172 86.0 3.40
1 9 TIC (0.2 mg/L) 0.05 0.0504 101 571
Fig. 1 TIC chromatograms of 9 pesticides (0.2 mg/L) 0.1 0.0956 95.6 4.37
e 0.2 0.206 103 2.65
0 i &
34.2 ASLES S 0.05 0.0468 93.6 4.10
’ - 0.1 0.0820 82.0 3.58
; 0.05 mg/kg 02 0.167 83.7 416
0.1 mg/kg 0.2 mg/kg , 0.05 0.0536 107 455
6 , 0.1 0.104 104 3.61
77.2%~107% , 2.65%~7.52% 0.2 0.206 103 3.12
0.05 0.0436 87.2 7.52
b
o- 0.1 0.0844 84.4 7.12
4 %4 i 02 0.172 86.0 426
0.05 0.0452 90.4 721
- - 0.1 0.0840 84.0 3.45
, 0.2 0.176 88.0 3.15
, 0.05 0.0512 102 6.53
p- 0.1 0.0890 89.0 6.45
2
0.2 0.173 86.5 327
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