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Food and Drug Administration

Introduction

The pesticide can be transferred to animal by pollutant environment
or food chain system. To ensure the food safety and human health, the
regulation for maximum residue limits in livestock products has been set
by the Ministry of Health and Welfare, Taiwan. It is important to establish
a quick and green method for multi-residue pesticide analysis in animal
matrices. Twenty-six pesticides were selected in this work according to
their physicochemical properties and the survey results of animal
products. A method was developed to determine the residues of 26
pesticides in salmon, pork and chicken by the QUuEChERS method
followed by gas chromatography-tandem mass spectrometry.

Procedure
Weigh 5 g of homogenized sample into 50 mL centrifuge tubes

10th European Pesticide
Residue Workshop

2014 Dublin

No. 0133 Analysis of Multiple Pesticide Residues in Animal Matrices by QUEChERS

Ying-Ru Shen, Min-Wei Cheng, Bo-Shen Wu, Kai-Chih Yang, Yu-Huai Chang, Ya-Min Kao and Su-Hsiang Tseng SH

Food and Drug Administration (TFDA), Ministry of Health and Welfare, Taipei, Taiwan
E-mail: yingrushen@fda.gov.tw

Instrumental

GC-MS/MS (El): Bruker 450-GC with 320-MS

Column: VF-5MS, 30 m x 0.25 mm x 0.25 um

Carrier gas: Helium, constant flow 1 mL/min

GC temperature program:
2 min at 100°C, ramp at 8°C/min to a final temperature of 300 °C and
hold for 5 min.

Transfer-line: 280°C

Source: 250°C

Injection volume: 5 pL (PTV, splitless mode)

PTV temperature program:
Initial temperature of 78°C, ramp at 200°C/min to 250°C, hold for 10
min, then cool down to 78°C and hold for 20 min

Results and Discussion
Matrices spiked with pesticides between 0.002-0.03 pg/g (n=5) level

-> Add 10 mL of deionized water (4°C)

- Add 15 mL of MeCN and 15 pL of 75 pg/mL ISTD (TPP)

- Add 6 g anh. MgSO, and 1.5 g NaCl

- Shake vigorously (2 min) then centrifuge (5 min) at 3500 rcf and 5°C

- Transfer 8 mL of supernatant to 15 mL centrifuge tubes containing
0.4 g PSA, 0.4 g C18EC and 1.2 g anh. MgSO,,

-> Shake vigorously (2 min) then centrifuge (5 min) at 3500 rcf and 5°C

-> Transfer 4 mL of supernatant to 15 mL centrifuge tubes then
evaporate to dryness with nitrogen evaporator

- Add 1 mL MeCN

= Mix the solution with 0.5 mL of dissolved solution, 0.3 mL of acetone
and 0.2 mL of n-hexane

- Filter by 0.22 um syringe filter (PVDF type)

- GC-MS/MS analysis

respectively were used to validate this method. Table 1 shows the result
of data validation of 26 pesticides at LOQ level. The range of LOQs was
between 0.002-0.03 pg/g. Dichlorvos, fenvalerate and deltamethrin
cannot be measured by this method. The reason of unsatisfied result
might be attributed to their physicochemical properties. Dichlorvos is a
volatile organophosphorus insecticide (Vp =2100 mPa). It might loss
during the process of evaporation. And the interference of matrices
might cause unsatisfied result for fenvalerate and deltamethrin. Due to
the hydrophilic properties of MeCN, the recoveries of lipophilic
pesticides (hexachlorobenzene, mirex and quiutozene) were lower (30-
60%) but well repeatability. Table 2 shows the result of 26 pesticides at
0.03 pg/g spiking level. The recoveries of heptachlor and op-DDE were
not better at higher spiking level in pork and chicken. That shows the
higher concentration of lipophilic pesticides in fat sample, the less

Table 1. Average recoveries of 26 pesticides spiked into matrices at the LOQ level

Fish Pork Chicken
No Pesticide R% CV% ('-O/Q) R% CV% (I-O/Q) R% CV% (LO/Q) degree of extract in process.
1 Dichlorvos u.c. ¥ ,"553 u.c. 7 >ll§'083 u.c. q >u§'og3 Table 2. Average recoveries of 26 pesticides spiked into 3 matrices at 0.03 pg/g
2 HCB 36.66 11.87 0.005* 50.59 13.15 0.005* 39.31 17.77 0.005* No. Pesticide Fish Pork Chicken
3 Dicloran 96.74 10.11 0.005 73.84 11.64 0.005 80.40 11.86 0.005 R % CV% R% CV% R% CV%
4 Simazine 88.08 11.33 0.005 83.41 4.54 0.005 75.67 5.93 0.005 1 Dichlorvos 95.19 47.62* 31.82* 33.71* 22.60* 84.93*
5 Atrazine 91.20 15.28 0.002 83.76 9.48 0.002 93.67 10.30 0.002 2 HCB 51.42* 4.14 49.11* 3.69 36.13* 11.00
6 PCNB 7138 7.18 0.005 71.45 11.35 0.005 54.18 12.80 0.005* 3 Dicloran 96.00 14.56 83.13 9.68 74.03 11.77
7 y-BHC 106.43 1291 0.005 76.86 12.80 0.005 73.99 16.21 0.005 4 Simazine 94.14 1283 8741 3.62 7790 4.77
8 Diazinon 97.42 16.76 0.002 74.35 11.75 0.002 76.48 6.55 0.002 5 Atrazine 101.36 11.14 88.48 7.54 8239 7.15
9 Heptachlor 87.83 9.30 0.002 66.18 9.81 0.002 74.99 12.66 0.002 6 PCNB 117.17 9.72 62.25* 3.57 61.05* 7.37
10 Fenitrothion 97.24 13.96 0.002 79.31 14.32 0.002 90.86 18.95 0.002 7 y-BHC 111.81 398 7136 7.05 76.31 3.40
11 Chlorpyrifos 87.25 13.78 0.002 86.75 11.97 0.002 79.46 9.25 0.002 8 Diazinon 91.20 2.27 7556 2.72 76.57 4.37
12 Heptachlor epoxide 76.46 13.61 0.002 83.21 11.88 0.002 68.10 19.54 0.002 9 Heptachlor 80.41 19.47 62.55* 3.40 64.43* 7.68
13 y-chlordane 66.93 9.44 0.002 73.77 5.35 0.002 60.75 9.65 0.002 10 Fenitrothion 106.53 11.64 7431 9.20 81.24 5.54
14 op-DDE 65.18 5.91 0.002 68.09 10.05 0.002 73.91 6.56 0.002 11 Chlorpyrifos 101.83 17.42 68.73* 6.00 82.07 6.53
15 a-chlordane 69.43 8.78 0.005 73.46 9.26 0.005 70.94 10.38 0.005 12 Heptachlor epoxide 114.81 8.05 75.08 3.48 7141 6.25
16 a-Endosulfan 73.70 18.55 0.005 88.04 15.59 0.005 66.16 17.98 0.005 13 y-Chlordane 78.01 13.42 7451 555 7091 3.14
17 pp-DDE 63.58 12.16 0.002 62.58 15.31 0.002 69.46 6.45 0.002 14 op-DDE 72.99 11.03 68.15* 2.20 69.49* 1.58
18 Dieldrin 84.23 10.03 0.01 56.70 13.48 0.01 80.05 16.05 0.01 15 a-Chlordane 77.13 1297 7635 495 71.01 4.72
19 Endrin 82.77 30.47 0.005 86.47 19.21 0.005 78.65 17.31 0.005 16 a-Endosulfan 80.84 11.74 82.19 11.34 76.17 5.20
20 B-Endosulfan 68.62 29.72 0.005 95.06 19.87 0.005 83.02 18.42 0.005 17 pp-DDE 64.58* 5.16 68.16* 2.47 65.09* 2.51
21 Oxadixyl 85.37 10.74 0.002 87.44 13.76 0.002 90.94 11.29 0.002 18 Dieldrin 83.84 844 7691 6.27 81.05 7.95
22 Hexazinone 78.29 12.62 0.002 75.88 8.07 0.002 71.43 11.15 0.002 19 Endrin 80.65 892 7113 9.87 79.65 11.43
23 Mirex 34.20 12.14 0.005* 57.87 14.50 0.005* 45.55 7.59 0.005* 20 B-Endosulfan 83.79 11.06 7433 9.58 77.55 5.40
24 Cypermethrin 107.56 17.03 0.002 78.68 17.92 0.002 72.44 17.95 0.002 21 Oxadixyl 93.24 3.8 86.24 4.06 96.89 3.91
25 Fenvalerate u.c. - >0.01 u.c. - >0.01 u.c. - >0.01 22 Hexazinone 89.07 4.48 81.08 3.34 95.09 3.00
26 Deltamethrin u.c. - >0.03 u.c. - >0.03 u.c. - >0.03 23 Mirex 39.47* 2.60 59.81* 4.26 50.66* 3.46

24 Cypermethrin 9199 7.67 7552 7.66 93.47 7.19
25 Fenvalerate 114.60 31.96* 70.40 14.91 81.50 17.16
26 Deltamethrin u.c. - 57.82* 53.07* 65.41* 91.29*

u.c., unable to be calculated.
* Indicates R% of pesticide does not meet the criterion of 60-125% recovery.

Conclusions :Icn’d':;atzlset:lz ?/:Iflaelcduc!:tse:t;t meet the criterion of 70-120% recovery or >20 CV%.
This method could be applied to 23 pesticides in fish, pork and chicken and the range of LOQs was between 0.002-0.03 ug/g. Some pesticides have

unstable physicochemical properties (dichlorvos, fenvalerate and deltamethrin) or lipophilic properties (hexachlorobenzene, mirex, quiutozene,

heptachlor and op-DDE) caused unsatisfy results. Although lipophilic pesticides got lower recoveries, they had well repeatability. It can consider select

a similar property of lipophilic compound as an internal standard to calibrate the recovery.
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11:40 - 12:00 11:40-12:00 | Future use of EU monitoring data in cumulative dietary  [11:40- 12:00 | Pesticide Residue Analysis in Tea : A commodity | 11:40-12:00 | U0% -0 (o
risk assessment - an industry perspective under control
Registration Open 11:00hr - 1900 )
Jian Wang
& . Uttra-high Performance Liquid Chromatography | 0900 - 1700 hr
Poster Display Set up from 11:00 - 18:00 Gordon Rennick Ralf Lippold Electrospray lonization Q-Orbitrap Mass Optional Day Tour
12:05-12:25 12:05-1225 |27 e oroduct resistrat 12:05-12:25 | Determination of less polar Pesticdes in Liver | 12:05-12:25 | */ o8 001 2 0TE0 VA
rends in pesticide product registration rometry r An. i ~ icit
P P 8 using GC-MS/MS (QQQ) pectrometry for Analysis o esticide Glendalough
Residues in Fruits and Vegetables: Method e
Development and Validation
P t
Hans Mol
Magnus Jezussek Herrmann Unterluggauer Identification in pesticide residue analysis:
12:30- 12:50 12:30-12:50 [V 2¢ ‘. ) 12:30-12:50  |Alternative modular approach for pesticide 12:30-12:50 ) pestici vels: Departing Convention
Rapid alerts - toxicity, analysis, risk e i fourt o ol i experimental observations from today's
v & practice vs regulatory criteria Centre at 0900hr
12:50 - 13:05 12:50-13:05 | Questions and 12:50-13:05 | Questions and 12:50-13:05 | Questions and i Ticket Required
Lunch break - Exhibition Lunch break - Exhibition Lunch break - Exhibition
13:05 - 14:50 13:05 - 14:50 Vendor Sessions: 13:05 - 14:50 Vendor Sessions: 13:05 - 14:50 Vendor Sessions:
Waters ~ Restek Agilent Technologies ~ LECO Thermofisher ~ Shimadzu/BUCHI
15:30 - 15:40 Finbarr O'Regan
Al é Kok
Introduction and Welcome El’]“’R': ‘:Taﬁ‘;n TSR P Emad R. Attallah Bruno Dujardin Simplifying
14:50- 15:10 & P 14:50-15:10  |Pesticides residues in spices - Methods used and|14:50 - 15:10 | complex residue definitions: an update on the
analytical methodology and logistics in the official e st foumd e
laboratory of The Netherlands (NVWA-NRL) P prog
15:40 - 16:00 Minister at the Department of Agriculture, Food and the Marine i Thomas Amrein .
Opening Welcome Speech Jim Garvey Method for the Determination of Phosphine: Carmen Tiu
P 15:15-15:35 |Formulation types and Q-TOF product profiling and 15:15-15:35 | St " |15:15-15:35 [impact of Analytical Residue Reports on MRL's
contaminants work N and Risk to Consumers
Comparison
16:00-16:20 | Finbarr O'Regan Angelika Steinborn The
A Brief history of the EPRW 1540 1600 |Anders Jansson ) ) 15:40- 1600 |15¢ Of @ standardized hydrolysis module=A ;¢ oc yc.c | ections and Discussion
Using LC-TOF as a a routine method of screening samples solution for the analysis of pesticides with
complex residues?
16:20-16:50 | Lutz Alder
Keynote Lecture 1 - 20 Years EPRW - Should we pay tribute to the  |16:05 - 16:20 | Questions and Discussion 16:05-16:20 | Questions and Discussion
Colorado Beetle? 15:50 - 16:55 Poster Awards & Closing Remarks
16:50 - 17:30 Refreshment Break in Exhibition Area 16:20-17:15 Refreshment Er_ezk - Exhibition & P_csters 16:20-17:15 Refreshment Erea_k - Exhibition & Posters.
Vendor Session - Bruker Daltonics Vendor Session
17:30-18:00  |Sergio Nanita  Refresh 4 Workshon Closed
Keynote Lecture 2 - The Future of Pesticide Residue Analysis 3 . 1o N7 N et e=bntandWorkshopitiozs)
A e petromat, Poster Session Il Poster Session Il 17:30
orecasted by Advances in Mass Spectrometry ) °
17:15 - 18:00 Topics: 17:15 - 18:00 Topics:
18:00 - 18:30 Jan von Kietzell Development and Application of Analytical Methods Monitoring, Risk Assessment and Regulatory Issues
Keynote Lecture 3 - Developments in EU legislation on pesticide Other Posters Vendor Posters
residues
18:30- 19:30 Poster Session | and Welcome Reception
Topics: General Poster Review
Join us inthe Exhibiton Hall & Poster Zone Areas
1830 - 2000 Optional City Walking Tour
Departing from Convention Centre, Ticket Required
-l Conference Dinner
Coach Transfers, Ticket Required

Please note that this timetable is provided simply as a guide. Timings and activities listed are subject to change. The conference takes no liability for any changes.
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