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Establishment of a method for the simultaneous and rapid detection of 17 pesticide

residues in animal derived foods using on-line GPC-GC-MS
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( Comprehensive Technology Center of Huizhou Entry-Exit Inspection and Quarantine Bureau ,

Guangdong Huizhou 516006, China)

Abstract: Objective  To establish an on-line GPC-GC-MS analytic method to determine 17 pesticide residues

simultaneously and rapidly in animal derived foods including pork, egg, milk and fat. Methods The pesticide residues
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were extracted from samples with acetonitrile assisted by n-hexane, salting-out with NaCl and separated through acentric. The

supernatant liquid was cleaned up by SPE (NH, ), and detected with on-line GPC-GC-MS system. Results The calibration

curves of 17 pesticide residues were linear in the range of 0.85-30 pg/L with correlation coefficients above 0.95. The

recoveries of the method ranged from 61.2% to 126% . The limits of detection and the limits of quantification were 0. 25-3. 00

pwe/L (S/N=3) and 0.85-10.0 pg/L (S/N=10). Conclusion The method was effective, rapid, sensitive, and suitable

for the monitoring of the maximum residue limits (MRLs) of 17 pesticide residues in animal derived foods.

Key words:

Animal derived foods; pesticide;

chromatography-mass; food contaminate; detection
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Table 1  SPE extraction column recovery results
5 OasisHLB Florisil PR Sep-Pak Vac C g Sep-Pak Vac Alumina N Strata NH,
: (60 mg/3 ml) (1000 mg/ml) (500 mg/3 ml) (500 mg/3 ml) (500 mg/3 ml)

NN 33.3 72. 4 50.0 66. 6 70.0
R 248. 4 143.3. 128. 0. — 71.7

7 7 e 4.3 3.7 4.0 62.7 97.3
TR 98.0 57.7 72.7 58.0 96. 87
1E tht 5.7 119.7 6.7 101.3 104.7

Z N 65. 4 81.2 62.7 43.5 113.2
2,58 i Tk 84.3 106.7 85.7 64.0 102.3

9 13 ] 248.0 87.7 298.3 62.3 97.7

T T ] 5.0 161.7 99.3 57.0 113.3
V5 T i 169. 3 130.0 117.7 62.0 95.0
Rl — 64.0 2.7 54.0 93.0
e s 135.7 46.0 19.3 39.7 106. 0
i 5 R R 125.0 64.0 85.0 57.0 99.7
T E R 2.0 2.7 — 53.0 75.3

Z KRR 124.3 65.0 2.0 63.3 107.3
R L TR 107.7 49.7 65.0 48.0 94.7
N % g 30.0 16.0 25.0 6.7 71. 4
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(S/N=10) i 5 17 F 4l 53 & &2 R (LOQ) 3 [l
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Table 2 Retention times, selected ion, correlation coefficients(r) ,limits of detection (LODs) and

limits of quantification (LOQs) of the 17 pesticides

1e25 {5 B3 15 7] / min PEFE B T X/ (m/z) r LOD/(ug/L) LOQ/ (pg/L)
WREEL 17.15 154 /215,154/155 0.958 4 0.55 1.85
LTNER) 18.71 164 * /149,164,221 0.966 6 1.75 5.85
75 34 3 18.83 201~ /186,201/173 0.987 7 0. 45 1.50
TR 19. 40 304 * /137,304/179 0.984 5 0.30 1.00
e tht 22. 68 212% /182,212/247 0.967 8 1. 80 6.00
AN 23.55 145 * /125 ,145/302 0.989 8 0.58 1.95
A Tk 24. 65 2527 /300,252/361 0.996 5 0.27 0.90
5 1% T 24. 68 105 * /172 ,105/305 0.994 0 0.30 1.00
e 55 i 26. 10 330" /340,330/312 0.958 8 3.00 10. 0
5 P e 26.21 116 * /131,116,222 0.976 8 0. 90 3. 00
SRELHL 26. 30 303 * /145,303/173 0. 970 2 1.10 3.70
Sl -1 26. 83 135* /173 ,135/350 0.974 4 1.00 3.50
el 2 26. 86 135 * /173,135/350 0.974 4 1.00 3.50
N 58 FH R R 26.98 302 % /272,302/316 0.978 6 1.10 3.70
IR NER ) 27.39 118 * /160,118/323 0.998 7 0.25 0.85
ZHm R R 31.34 299 * /372,299/243 0.987 6 0. 60 2.00
B IE 31. 89 328 * /329,328/310 0.984 5 0.75 2.50
EUR -1 32.26 167 * /225,167/419 0.983 2 0. 60 2.00
UK B g -2 32.53 167 * /225,167/419 0.983 2 0. 60 2.00

T B T s MR -1 R A2 1 [ oy S M A WO — AR 2 S A T T

1.25

1.00

15

78

t/min

TE L BRBEG2. R 3. T EY 4. TR ;S wE R ;6. SRFNBE ;7. 2 SRR AT TE ;8. WEWRTR 0. MR R 5 10. 5 RS 5 1L SRR
12, Bl R -1 513, Bifibs 25 14, LS R 515, TR 58 [ 516, Z 2L R 58517 J00E B0 5 18. FUR IS -1519. HUR 3G/ 2
BI1 17 Fhefe 2 0 b o €6 335 ] (e 2 0. 10 mg/L)

Figure 1 TIC chromatograms of 17 pesticides
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Table 3 Recoveries and precisions of 17 pesticides
o T P X4 7H A= 4% 1 W 10
/(pe/kg) AR/ % RSD/% [ i %=/ % RSD/% nl i R / % RSD/% Bl %/%  RSD/%
0.85 75.0 9.7 62.8 4.2 66.3 8.7 81.5 8.9
2NN 1.5 74. 4 7.5 64.8 5.2 57.8 3.2 81.8 7.8
30 82.8 2.5 71.2 6.0 70.3 3.5 64.0 7.1
0. 85 86. 1 4.2 80. 8 2.3 66. 6 5.3 100. 7 7.5
LED 1.5 77. 4 1.8 84.4 1.9 77. 4 6.7 92.1 4.2
30 118 3.5 100 3.6 96.2 3.4 70.9 4.4
0.85 85.6 7.9 74.8 1.0 73.3 5.4 98.0 4.3
5 30 3 1.5 79.8 6.5 79.2 2.9 71.9 6.7 86.7 7.2
30 106 3.1 97.7 3.2 99.6 6.4 101.7 4.3
0.85 70.7 2.5 73. 4 3.3 72.2 8.5 81.3 3.0
TR 1.5 96.9 1.8 96. 1 4.8 72.3 7.6 82. 4 5.5
30 109 2.0 97.2 6.4 94.9 2.9 87.0 6.9
0.85 76.9 3.9 77.9 6.7 77.3 5.1 77.6 4.2
WE 1 15 1.5 84.0 2.2 83.2 6.5 83.2 8.9 84.0 5.5
30 101 6.4 98.0 7.3 106 5.1 103 7.0
0.85 117 4.9 108 3.0 95. 4 6.7 120 4.8
EX Y 1.5 96.0 2.6 99.8 3.6 103 6.6 115 8.4
30 126 2.1 123 1.8 123 9.4 113 5.6
0. 85 77. 4 1.7 77. 4 2.5 92.5 2.8 96. 6 4.0
7,5 R B ik 1.5 90.2 3.9 90.2 5.1 83.1 4.6 89.2 5.3
30 109 3.5 103 4.1 121 3.5 102 3.8
0. 85 84.4 6.1 74.8 6.4 82.8 5.9 91.0 4.2
9E 125 i 1.5 86. 1 1.3 94.3 9.2 85.6 8.6 74.7 5.9
30 118 3.4 107 2.1 112 4.5 91.9 6.6
0.85 75.2 3.3 75.9 1.8 74.2 6.1 75.0 4.0
e 24 i 1.5 73.7 8.1 75.2 5.5 91.6 4.7 102 3.6
30 90. 6 7.4 84.4 6.8 94. 4 10 89.0 7.2
0.85 79.8 2.0 80. 4 2.3 90.6 3.4 80. 1 2.0
15 T T 1.5 75. 4 5.0 90.2 4.8 85.3 3.7 87.7 4.4
30 98.7 3.9 86. 4 5.7 87. 1 2.4 75. 4 5.7
0.85 92.1 2.7 96.0 7.5 95.0 6.6 89.9 6.2
[RCR 1.5 86. 6 4.1 89.8 3.9 95.3 2.6 72.4 8.0
30 102 3.2 92.3 5.4 95.2 2.1 95.5 6.7
0. 85 71.2 1.6 70. 6 3.2 69.0 4.1 77.8 4.4
e s 1.5 73.4 4.6 75. 4 5.0 70.2 6.5 73.3 5.4
30 110 5.5 96. 6 5.7 100 7.0 82.1 5.8
0.85 80. 1 3.9 69.6 5.3 75.2 7.2 88.6 5.0
ik 5 oK R 1.5 87.9 7.7 85.2 6.5 83.9 4.3 84.0 3.2
30 86.2 6.2 96.6 5.5 98. 1 1.6 75.8 6.1
0.85 85.9 2.7 71.0 3.5 62.8 4.7 65.6 3.0
T 1.5 79.6 6.0 88.4 3.7 91.8 5.0 65.8 3.7
30 106 2.6 85.5 4.3 96.0 6.0 69.5 4.6
0.85 64.7 1.8 64.3 4.5 65.5 4.0 69.9 6.7
ZHm R R 1.5 64.7 7.4 70.9 4.6 72.6 3.6 73.7 5.7
30 109 3.0 113 4.4 116 4.5 78.3 7.7
0.85 64.2 3.2 67. 1 4.9 67. 4 8.3 66.0 9.6
G I B ) 1.5 80. 5 7.3 64.3 8.8 73.2 6.7 58.2 3.8
30 100 3.1 86.3 5.8 98. 4 5.8 86.2 5.7
0. 85 61.2 8.6 68.5 9.2 74.9 7.9 74.7 6.4
B 1.5 65.2 9.0 64.7 8.7 80.0 6.3 79.6 5.5
30 110 6.3 91.3 4.4 104 1.4 82.1 8.0
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Development of a LAMP method for the identification of fox-derived ingredients in mutton
LIU Shao-ning, CHEN Zhi, ZHANG Zhi-min, CAO Shu-qiang, YAO Zhen
(Shandong Institute of Veterinary Drug Quality Inspection, Shandong Key Laboratory for Quality Safety
Monitoring and Risk Assessment of Aminal Products, Shandong Jinan 250022, China)

Abstract; Objective Loop-mediated isothermal amplification ( LAMP) method was developed to detect fox-derived

ingredients in mutton. Methods Four pairs of specific primers ( F3, B3, FIP, BIP) were designed, respectively. The
sensitivity and specificity test were performed after the LAMP assay was optimized. Then the detection of fox-derived
The optimized condition was 0. 2 wmol/L each of 3 and B3, 1. 6 pmol/L

1.0% adulterated fox-derived

ingredients in mutton was carried out. Results
each of FIP and BIP, 0.5 mol/L betaine, 0.4 mmol/L dNTP and 4 mmol/L MgSO,.
ingredients could be detected specifically. The limit of detection was 2 x 10 ~* ng/ul. Conclusion This method is highly

specific and sensitive, and could be a very useful tool for mutton adulteration detection

Key words: Loop-mediated isothermal amplification ; animal-derived materials; adulteration; mutton; fox; identify; food
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