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O1 
POLYCYCLIC AROMATIC HYDROCARBONS 
SURVEY IN TEAS USING QUECHERS SAMPLE 
PREPARATION AND HPLC-FLD 

Regina Furlani1, Silvia Tfouni*1, Kamille Kamikata1, 
Fernanda Gomes1, Marcelo Morgano1, Raquel Reis1 
1) Institute of Food Technology, Brazil 
*Corresponding author - E-mail: tfouni@ital.sp.gov.br 
 
Polycyclic aromatic hydrocarbons (PAHs) are considered 
food processing contaminants and are formed, due to 
incomplete combustion of organic materials. Some PAHs are 
considered to be carcinogenic and genotoxic. Tea is one of 
the oldest beverages in the world, however due to its drying 
process stage it may be contaminated by PAHs. The aim of 
the present study was to validate an analytical method 
involving QuEChERS for determination of four PAHs (PAH4) 
in teas and teas infusions and evaluate the contamination 
levels in 10 different types of teas from Brazil. Analytical 
method involved a modified QuEChERS sample preparation 
using ethyl acetate for extraction and clean-up with PSA and 
silica gel and determination by HPLC-FLD. Recoveries varied 
from 54 to 99%, with RSDs from 1 to 21% (repeatability) and 
4 to 9% (reproducibility). LODs and LOQs were from 0.2 to 
0.3 μg/kg (leaves), and 0.03 to 0.05 μg/L (infusion); and 0.1 
μg/L (infusion) to 0.5 μg/kg (leaves), respectively. Mate tea 
presented the highest PAH levels, with PAH4 varying from 
193.60 to 1794.84 μg/kg; followed by black tea (1.81 to 
186.35 μg/kg), white tea (23.80 to 119.05 μg/kg) and green 
tea 3.06 to 91.76 μg/kg. Teas with lowest PAH4 content were: 
strawberry (0.74-5.07 μg/kg), lemongrass (not detected-9.53 
μg/kg), peppermint (2.91-9.59 μg/kg) and boldo (2.82-9.63 
μg/kg). A large variation in PAHs levels between different 
brands and between different batches of a same brand was 
noticed. As for tea infusions, only trace levels of PAHs were 
detected (below LOQ), so apparently it would not affect PAHs 
intake by Brazilian population.  
 
Keywords: polycyclic aromatic hydrocarbons, QuEChERS, tea 
 
Acknowledgement: This work was supported by the Fundação de 
Amparo à Pesquisa do Estado de São Paulo (Fapesp) under Grant 
2012/19142-7. R.M.R. (Instituto de Química, UNICAMP, 
Campinas, SP, Brazil) thank CNPq (Conselho Nacional de 
Desenvolvimento Científico e Tecnológico - CNPq (444146/2014-
8 and PIBIC/CNPq) and Fundação de Amparo à Pesquisa do 
Estado de São Paulo - Fapesp (2011/10966-4). 

O2 
QUANTITATIVE DETERMINATION OF 
ACRYLAMIDE IN FOOD USING 1D- AND 2D-LC-
ESI-MS/MS 

Claudia Schulz1, Ernst Meiß*1, Lars Hammann1, Robert 
Gatermann2, Katrin Hoenicke1 
1) Eurofins WEJ Contaminants GmbH, Germany 
2) Eurofins NDSC Food Testing Germany GmbH, Germany 
*Corresponding author - E-mail: ernstmeiss@eurofins.de 
 
Since acrylamide (2-propenamide) was first detected in 2002 
by a Swedish working group in various starch-containing, 
thermally processed foods like French fries or potato crisps, 
Eurofins WEJ Contaminants has been offered the analysis of 
this substance for customers from the very beginning [1]. 
Legal limits for the content of acrylamide in foodstuffs have 
not yet been set at both national and European levels. 
However, there is a recommendation from the European 
Commission of 08.11.2013 defining signal values for ten food 
groups [2]. A comprehensive opinion on acrylamide in 
foodstuffs, which discusses in particular the mutagenic and 
carcinogenic effects of acrylamide, was published by the 
Federal Institute for Risk Assessment (BfR) on 29.06.2011 [3].  
In 2004, Eurofins WEJ Contaminants had published the 
development of two different sample preparation methods 
for the extraction of acrylamide from various food stuffs [4]. 
Since this time the apparatus-assisted analysis (UHPLC, MS) 
has developed strongly. Due to improved device 
performance to 2D-LC approaches the laboratory-side 
sample processing has now been reduced to a minimum. 
With the aid of these new opportunities a simple and uniform 
sample preparation procedure for various food stuffs like 
French fries, potato crisps and cookies, but also “difficult 
matrices” like roasted and instant coffee, molasses as well as 
cacao and yeast, could be successfully developed and 
validated. While a classical 1D-LC-ESI-MS/MS method is 
sufficient for the first-mentioned matrices, the difficult 
matrices can be measured now using the described 2D-
approach. For this powerful 2D method, two polar modified 
stationary RP-phases were used with orthogonal selectivity. 
After initial separation on the first column a “heart cut” at the 
retention time of acrylamide is made. The small acrylamide-
containing volume of this heart cut is then further separated 
over a second LC column with different selectivity. With this 
technique, a minimum of ionic suppression and thus a lower 
limit of quantification (5 instead of 30 μg/kg) could be 
achieved.  
 
[1] Tareke, E. et al.: Analysis of Acrylamide, a Carcinogen 
Formed in Heated Foodstuffs; J Agric Food Chem, 50 (17), 
2002.  
[2] European Commission; Commission Recommendation on 
investigations into the levels of acrylamide in food, 
(2013/647/EU), vom 08.11.2013.  
[3] Statement No. 043/2011 Federal Institute for risk assessment 
(BfR), 29.06.2011.  
[4] Hoenicke, K. et al.: Analysis of acrylamide in different 
foodstuffs using liquid chromatography– tandem mass 
spectrometry and gas chromatography–tandem mass 
spectrometry; Anal Chim Acta, 520 (1-2), 2004.  
 
Keywords: acrylamide 
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O3 
DIFFERENT STRATEGIES FOR INDIRECT 
DETERMINATION OF CHLOROPROPANOL 
ESTERS BY GC-MS IN PROCESSED FOOD 

Alberto Arribas1, Jorge A. Custodio Mendoza1, 
M. Asunción Lage2, Rosa A. Lorenzo1, Purificación 
Fernández3, Antonia M. Carro*1 
1) Department of Analytical Chemistry. Faculty of Chemistry and 
Health Research Institute of Santiago de Compostela (IDIS). 
University of Santiago de Compostela, Spain 
2) Department of Analytical Chemistry. Faculty of Farmacy. 
University of Santiago de Compostela, Spain 
3) Department of Forensic Science. Faculty of Medicine. 
University of Santiago de Compostela, Spain 
*Corresponding author - E-mail: tuchi.carro@usc.es 
 
During the processing of foods at high temperatures, 
potentially toxic compounds, such as fatty acid diesters of 3-
monochloropropane-1,2-diol (3-MCPD) are generated. This 
contaminant decreases the nutritional value of the food, 
having a negative impact on the health of consumers and are 
a constant concern of the FDA and EFSA. The presence of 
esters is considered a possible source of chloropropanols 
that can be released into the gastrointestinal tract during 
digestion by lipase catalyzed hydrolysis reaction. They have 
become important with their significant appearance in foods, 
particularly refined vegetable oils, in recent years.  
A requirement of international and national authorities 
involved in food safety and the prevention of risks to human 
health is the development and validation of sensitive, 
accurate and economical analytical methods that can 
determine the contaminants of food processing in different 
food matrices.  
The availability of direct and indirect methods is broad but 
also confusing and tedious and requires study to advance in 
the improvement of these methodologies. Indirect methods 
are based on GC-MS determination of free 3-MCPD and 
requires a hydrolysis step in which the 3-MCPD esters 
generate the free form. In addition to hydrolysis the 3-MCPD 
requires a derivatization reaction, due to its high polarity and 
low volatility. The hydrolysis may be carried out in basic 
medium using CH3ONa or in acid medium with sulfuric acid 
and using enzymes which simulate human digestion.  
The aim of this study is to develop and optimize the factors 
affecting the sample preparation for indirect determination of 
3-MCPD diesters, and particularly to compare the obtained 
results from different hydrolisis approaches combining with 
ultrasound assisted-dispersive liquid-liquid microextraction 
(DLLME)1. UA-DLLME involved derivatization with HFBI and 
purification in one step.  
 
[1] P. Gonzalez-Siso, R.A. Lorenzo, M. Regenjo, P. Fernández, A.M. 
Carro J. Sep. Sci. 2015, 38, 3428–3434.  
 
Keywords: 3-MCPD diesters, indirect method, hydrolysis, DLLME 
 
Acknowledgement: This research was supported by the Project 
AGL2014-53647-R Plan Estatal de Investigación Científica y 
Técnica y de Innovación 2013–2016 and FEDER. 

O4 
VALIDATION OF A SALTING-OUT ASSISTED 
LIQUID-LIQUID EXTRACTION METHOD FOR 
ANALYSIS OF 3-MCPD DIESTERS 

Jorge A. Custodio-Mendoza1, Purificación Fernández*2, 
Rosa A. Lorenzo1, Antonia M. Carro1, Ines M. Valente3, 
Paulo J. Almeida3, José Antonio Rodrigues43 
1) 1Department of Analytical Chemistry. Faculty of Chemistry and 
Health Research Institute of Santiago de Compostela (IDIS). 
University of Santiago de Compostela. Spain 
2) Departamento de Ciencias Forenses, Anatomía Patológica, 
Ginecología y Obstetricia, y Pediatría, Facultad de Medicina, 
Universidad de Santiago de Compostela, C/San Francisco s/n, 
University of Santia, Spain 
3) REQUIMTE/LAQV - Departamento de Química e Bioquímica, 
Faculdade de Ciências, Universidade do Porto, Portugal 
*Corresponding author - E-mail: puri.fernandez@usc.es 

 
Food processing induces the formation of undesirable 
compounds such as 3-MCPD. Fatty acid esters of 3-MCPD are 
food process contaminants that can be found in refined oils. 
Since fatty acid esters could release non-bound 3-MCPD, 
compound with proved genotoxic and carcinogenic activity, 
these compounds have been classified as “possibly 
carcinogenic for human” (Category 2B) and a TDI of 0.8 μg/kg 
have been stablished [1,2].  
The salting-out has been applied in sample preparation 
processes to application of the salting-out process is in the 
separation of water-miscible organic solvents inducing the 
formation of a biphasic system [3]. The fat matrix of the 
samples conditions the type of solvent used and requires the 
purification of the extracts obtained. Here, a sample 
preparation procedure based on salting-out assisted liquid-
liquid extraction (SALLE) with two dispersive solid phase 
extraction (d-SPE) clean-up steps is presented. The main 
challenge has been achieved a selectivity enough for 
simultaneous isolation of seven 3-MCPD fatty acid diesters 
from oil and oil-based foodstuff. Several parameters, such as 
organic solvents mixtures, ammonium salts, and sorbents 
such as PSA, Strong Anion Xchange Silica (Si-SAX), and Z-
Sep+ were tested and optimal conditions were obtained using 
experimental designs. The sample preparation procedure 
followed by HPLC-MS/MS with HESI-II source in positive 
mode, was validated by FDA guidelines [4].  
 
[1] IARC, I. A. (2013). 3-monochloro-1,2-propanediol. Lion, 
France: IARC Monographs-101.  
[2] EFSA CONTAM Panel (EFSA Panel on Contaminants in the 
Food Chain), 2016. Scientific opinion on the risks for human 
health related to the presence of 3- and 2-
monochloropropanediol (MCPD), and their fatty acid esters, and 
glycidyl fatty acid esters in food. EFSA Journal 14 (2016) 4426.  
[3] Inês Maria Valente, Luís Moreira Goncalves, José António 
Rodrigues. J. Chromatogr. A, 1308 (2013) 58– 62.  
[4] US Department of Health and Human Services. (2001). FDA 
Guidance for Industry, Bioanalytical Method Validation. 
http://www.fda.gov/cder/guidance/index.htm. Available, July 
27, 2017.  
 
Keywords: diesters chloropropanols, salle, d-SPE, edible oils 
 
Acknowledgement: The authors would like to thank the Spanish 
Ministry of Science and Innovation (Project AGL-2014-53647-R) 
and FEDER, for their financial support. 
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O5 
OCURRENCE OF 3-MCPD DIESTERS IN EDIBLE 
OILS AVAILABLE ON SPANISH MARKET 

Rosa Antonia Lorenzo*1, Jorge A. Custodio-Mendoza1, 
Nuria Otero-Logilde1, Purificación Fernández2, 
Antonia M. Carro1 
1) Department of Analytical Chemistry. Faculty of Chemistry and 
Health Research Institute of Santiago de Compostela (IDIS). 
University of Santiago de Compostela, Spain 
2) Departamento de Ciencias Forenses, Anatomía Patológica, 
Ginecología y Obstetricia, y Pediatría, Facultad de Medicina, 
Universidad de Santiago de Compostela, C/San Francisco s/n, 
University of Santiag, Spain 
*Corresponding author - E-mail: rosaantonia.lorenzo@usc.es 
 
Monochloropropanediol (MCPD) and fatty acid of MCPD 
esters are heat-induced food contaminants formed mostly 
during processing of oils and foods with high fat content. 3-
Monochloropropane-1,2-diol (3-MCPD) is a food processing 
contaminant classified in the group 2B as a possible human 
carcinogen by the International Agency for Research on 
Cancer (IARC), for which recently the European Food Safety 
Authority (EFSA) established a tolerable daily intake (TDI) of 
0.8 μg/kg body weight [1].  
In this study, a Liquid Chromatography−Tandem Mass 
Spectrometry (LC-MS/MS) method for the direct 
determination of seven 3‐monochloropropanediol diesters 
(MCPDEs) is developed and validated. The analytes 
extraction is based on a partitioned liquid-liquid extraction 
(PLLE) and dispersive solid phase extraction (d-SPE) clean-up. 
The method showed excellent linearity (R2>0.9960) for target 
compounds. The recoveries were over the range of 71-123% 
with a relative standard deviation (RSD) lower than 13 %. 
Based on the established method, the levels of MCPD 
diesters found in a variety of edible oils and margarines were 
evaluated and reported. A total of eighty-three samples of 
edible oils and twelve samples of margarines were evaluated, 
analyzing different oils categories: Olive, soy and sesame, 
avocado, coconut and palm, sunflower and corn, seed, other 
oils and margarines. The six samples of extra virgin olive oil 
(not refined) did not contain detectable levels of MCPDEs. 
Two different brands of sesame oil showed the highest 
concentrations of 1,2-dioleoyl-3MCPD (OLOL) and 1-oleoyl-
2-steareoyl-3MCPD (OLST), which were of the order of 7.3 
and 7.1 μg/g, respectively. Also a sample of olive oil from a 
canned tuna showed high concentrations of OLOL, OLST and 
1,2-dilinoleoyl-3MCPD (LILI). The levels of 3-MCPD from 
diesters in margarines ranged between 0.27 and 2.50 μg/g.  
 
[1] European Food Safety Authority (EFSA). (2016). Risk for 
human health related to the presence of 3- and 2-
monochloropropanediol (MCPD), and their fatty acid esters, and 
glycidyl fatty acid esters in food. EFSA Journal, 15(5), 4426.  
 
Keywords: 3-MCPD diesters, oils, margarines, exposure, food 
contaminants 
 
Acknowledgement: The authors would like to thank the Spanish 
Ministry of Science and Innovation (Project AGL-2014-53647-R) 
and FEDER, for their financial support. 

O6 
AUTOMATED DETERMINATION OF 3-MCPD 
ESTERS AND GLYCIDYL ESTERS IN FOODSTUFFS 
WITH GC-MS/MS  

Kristin Wenzel1, Erik Becker1, Erhard Kirchhoff1, 
Tobias Uber2, Marco Nestola2, Peter Tablack*2 
1) Institut Kirchhoff Berlin GmbH, Germany 
2) Axel Semrau GmbH & Co. KG, Germany 
*Corresponding author - E-mail: tablack@axelsemrau.de 
 
3‐monochloropropanediol fatty acid esters (3‐MCPD esters) 
and glycidyl fatty acid esters as well as free MCPD belong to 
the process contaminants. Free compounds are formed 
during the manufacturing process of fatty and salt-containing 
foodstuffs at high temperatures (for example soy sauce, toast, 
pastry and smoked foods). The esterbound compounds are 
formed during the deodorization step of fat and oil refining. 
Due to their formation during the processing of foodstuffs 
and their toxicological properties, these compounds are 
referred to as "foodborne toxicants". A permanently 
increased uptake of 3‐MCPD is toxic for renal and testicles. In 
addition, glycidol is described as genotoxic. Free 3‐MCPD 
and glycidol are classified by the IARC (International Agency 
for Research on Cancer) to be "potentially carcinogenic to 
humans". In 2016, the EFSA (European Food Safety Authority) 
found that 3‐MCPD fatty acid esters in the human organism 
are almost completely split into free 3‐MCPD by digestion 
enzymes. Hence, the toxicological considerations refer 
exclusively to the free compounds. Due to the toxicological 
properties of free and bound 3-MCPD, the EFSA 2016 caused 
the TDI (Tolerable Daily Intake) to be reduced from 2 μg to 
0.8 μg per kilogram of body weight. The JECFA (Joint FAO / 
WHO Expert Committee on Food Additives) proposed a 
contradictory risk assessment of 3‐MCPD in 2016 the same 
year. According to the JECFA, the group TDI (sum of free and 
bound 3‐MCPD) has to be raised up to 4 μg per kilogram 
body weight. A final decision on the TDI is still pending. 
Regarding the maximum levels in foodstuffs and food 
additives, limit values for free 3‐MCPD have been determined 
for soy sauce and hydrolyzed plant protein in Regulation 
(EC) No 1881/2006. In addition, Regulation 
(EU) No 231/2012 specifies a limit value for glycerol as an 
additive. In general, the ALARA principle (as low as 
reasonably achievable) applies.  
This work describes the fully automated determination of 3‐
MCPD esters and glycidyl esters in fats and oils as well as in 
fatty foods. The analysis is based on the ISO 18363-1 (AOCS 
Cd 29c-13, DGF C-VI 18 (10)). The automation enables the 
complete sample preparation of fats and oils. Only the fat 
extraction of the fatty foods must be carried out manually. The 
sample preparation, from the dissolution of the sample to the 
derivatization, is automated by means of a PAL system. The 
combination of the PAL system with a GC‐MS/MS enables gas 
chromatographic separation by overlapping detection 
immediately after sample preparation. In addition, a 
maximum sample throughput is achieved. While one sample 
is analyzed with GC‐MS/MS, a new sample is already 
prepared. Automated determination is characterized by high 
precision, correctness and robustness, thus offering a reliable 
and fast process.  
 
Keywords: 3‐MCPD esters, glycidyl esters, foodborne toxicants, 
processing contaminants 
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O7 
DETERMINATION OF 3-MCPD, 2-MCPD AND 
GLYCIDYL FATTY ACID ESTERS IN OLIVE OIL AND 
WAFFLE USING GC-MS/MS METHOD 

Mirja Hokkanen*1, Petri Rämänen1 
1) Finnish Food Safety Authority Evira, Finland 
*Corresponding author - E-mail: mirja.hokkanen@evira.fi 
 
Fatty acid esters of 3-monochloropropanediol (3-MCPDEs), 
of 2-monochloropropanediol (2-MCPDEs) and of glycidol 
(GEs) are formed during the refining of edible fats and oils. A 
selective analytical method for the determination and 
quantification of 3-MCPD, 2-MCPD and glycidyl fatty acid 
esters in olive oil and waffle was developed. The indirect gas 
chromatography-tandem mass spectrometry (GC-MS/MS) 
method is based on the Standard Operating Procedure (SOP) 
by EC-JRC-IRMM and it is suitable for olive oil and waffle 
products.  
Due to the different sample matrices the waffle samples were 
first freeze-dried and extracted using the pressurised liquid 
extraction (PLE), whereas the olive oil samples were used as 
such. Isotope labelled standards were added and glycidyl 
esters were converted into 3-monobromopropanediol (3-
MBPD) monoesters in a sodium bromide solution. Thereafter, 
the ester-bound analytes were transesterified and defatted 
and the released free MCPD and MBPD were extracted and 
derivatised with phenylboronic acid (PBA) before the GC-
MS/MS analysis.  
The validation was carried out in two concentration levels 
(470 μg/kg and 941 μg/kg) during three different days. Each 
day three replicate samples per level were prepared. The 
advantages of GC-MS/MS compared to other detection 
methods are noteworthy in terms of sensitivity, selectivity and 
interpretation. The calibration curves showed a good linearity 
for all analytes within the concentration range. Specificity and 
selectivity were evaluated based on blank samples (n=12) 
and no interfering peaks were detected in chromatograms. 
Repeatability, internal reproducibility and recovery were fit 
for purpose. Measurement uncertainty was calculated based 
on the validation results.  
According to Commission Recommendation 2014/661/EU 
the limit of quantification (LOQ) should not be higher than 
100 μg/kg for the analysis of MCPD and glycidyl bound to 
fatty acid esters in edible oils and fats. For other foods which 
include more than 10% fat, the LOQ should not be higher 
than the fat content of the food. The calculated LOQs were 
below the set level. The trueness was evaluated utilising the 
proficiency test material by EU-RL.  
The development of this method is a topical task since there 
is only limited information available on the determination of 
MCPD esters and GEs in processed food.  

O8 
TRENDS IN ACRYLAMIDE CONTENT IN 
SELECTED FRENCH FRIES, POTATO CHIPS AND 
CEREALS ON THE CANADIAN MARKET 

Adam Becalski*1, Sherry Feng1, Tony Zhao1 
1) Health Canada, Food Research Division, Canada 
*Corresponding author - E-mail: adam.becalski@hc-sc.gc.ca 
 
Concentrations of acrylamide were measured in four 
brands/products of potato chips, three breakfast cereals and 
French fries from three national fast food chains. The same 
brands/products and outlet locations were sampled in the 
past (2004-2010), allowing for a temporal comparison. All of 
the products were purchased in a single city, Ottawa, Ontario, 
Canada. Samples were analyzed by an isotope dilution (13C3) 
acrylamide method. They were extracted with water, 
partitioned with dichloromethane, filtered through a 5kDa 
centrifuge filter, cleaned-up on HLB Oasis polymeric and 
Accucat mixed mode anion and cation exchange SPE 
columns and analysed by LC-MS/MS.  
Acrylamide concentrations in potato chips varied from 152 to 
1010 ng/g, in cereals from 24 to 426 ng/g and in French fries 
from 67 to 842 ng/g. Wide variations were observed between 
brands, between lots of the same brand, between different 
national chains and in some instances between different 
outlets belonging to the same fast food store chain. The 
trends over 10 years indicate that there may have been some 
active mitigation efforts for certain potato chip products on 
the Canadian market. Amongst three cereals monitored, rice 
cereal variety also showed a trend towards lower acrylamide 
concentrations over time.  
The exact trends in acrylamide concentration in French fries 
from fast food outlets are more difficult to assess due to the 
limited number of data points. However, it seems that over 
the last 5 years, at least one chain may have implemented 
substantial mitigation measures. The other inference which 
could be obtained from the data is a large degree of 
variability in producing fries with consistent acrylamide 
concentration between different outlets belonging to the 
same store chain.  
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O9 
3-MCPD, 2-MCPD AND GLYCIDYL ESTERS IN 
EXTRA VIRGIN OLIVE OIL 

Kamille Kamikata1, Silvia Tfouni*1, Eduardo Vicente1 
1) Instituto de Tecnologia de Alimentos (ITAL), Brazil 
*Corresponding author - E-mail: tfouni@ital.sp.gov.br 
 
Esters of 3-monochloropropane-1,2-diol (3-MCPDE), 2-
monochloropropane-1,3-diol (2-MCPDE) and glycidyl (GE) 
have received considerable attention due to their wide 
occurrence in food and the fact that they are potentially toxic 
contaminants. The International Agency for Research on 
Cancer (IARC) classified the 3-MCPD as a possible human 
carcinogen and glycidol as a probable human carcinogen. 
These esters are formed mainly during the processing of 
vegetable oils under high temperatures in the refining 
process. Since processing of extra virgin oil does not require 
the use of high temperatures, significant amounts of 3-
MCPDE, 2-MCPDE and GE are not expected, unless the 
product is adulterated with the addition of a refined 
vegetable oil. Therefore, levels of 3-MCPDE, 2-MCPDE and 
GE were determined in extra virgin oils available on the 
Brazilian market (n=25) using the official AOCS method (Cd 
29a-13). The method is based on the conversion of GE to 3-
monobromo-1,2-propanediol esters (3-MBPDE). Then, 3-
MBPDE, 3-MCPDE and 2-MCPDE are converted in their free 
forms by a transesterification reaction, compounds are later 
derivatized and analyzed by gas chromatography-mass 
spectrometry. The method performance verification was 
done according to the guidelines of the Brazilian National 
Institute of Metrology, Quality and Technology (INMETRO). 
For analytical quality control, a certified reference material of 
vegetable oil was used. The method presented good linearity 
for 3-MCPDE (0 – 8.8 mg/kg; r²=0.993), 2-MCPDE (0 – 9.1 
mg/kg; r²=0.996) and GE (0 – 20.9 mg/kg; r²=0.998). Limits of 
detection and quantitation were respectively 0.01 and 0.03 
mg/kg (3-MCPDE) and 0.02 and 0.08 mg/kg (2-MCPDE e GE). 
Recoveries and precision were 91.8% and 4.4% for 3-MCPDE, 
101.4% and 2.7% for 2-MCPDE, 104.4% and 6.3% for GE. 
Concentrations of analyzed samples ranged from "not 
detected" to 1.16 mg/kg, "not detected" to 0.58 mg/kg and 
"not detected" to 1.98 mg/kg for 3-MCPDE, 2-MCPDE and 
GE, respectively. The contaminants were detected in 14 
samples out of 25 samples of extra virgin olive oils evaluated. 
Therefore, the presence of these contaminants may be an 
indicative of adulteration in olive oils commercialized as extra 
virgin, which can contribute as a risk to consumer health in 
view of the toxicity associated with 3-MCPDE, 2-MCPDE and 
GE.  
 
Keywords: 3-MCPD esters, 2-MCPD esters, glycidyl esters, extra 
virgin olive oil 

O10 
PROFILE OF BIOGENIC AMINES IN SERBIAN 
FERMENTED MEAT PRODUCTS 

Ljilja Torovic*1 
1) University of Novi Sad, Faculty of Medicine, Institute of Public 
Health of Vojvodina, Serbia 
*Corresponding author - E-mail: ljilja.torovic@mf.uns.ac.rs 
 
Biogenic amines (BAs) arise as a consequence of microbial 
activity in food. Fermented foods, including meat products, 
are of particular concern regarding formation of BAs, which 
are often used as chemical indicators of products´ hygienic 
quality. Regarding biological activity of BAs, histamine and 
tyramine are considered as the most toxic and food safety 
relevant due to their effects on cardiovascular and 
neurological systems. Based on limited information, no 
adverse health effects were observed in healthy individuals 
after exposure to 50 mg of histamine or 600 mg of tyramine 
in one or daily dose. For other BAs, available information was 
not sufficient for hazard characterization.  
In this work, a group of 50 samples of fermented meat 
products representing market in the City of Novi Sad (Serbia) 
at the beginning of 2017 was analysed with respect to the 
occurrence of tryptamine (TRY), phenylethylamine (PEA), 
putrescine (PUT), cadaverine (CAD), histamine (HIS), tyramine 
(TYR), spermidine (SPD), and spermine (SPM), using a method 
based on perchloric acid exctraction, derivatization with 
dansyl chloride and HPLC separation with UV detection.  
All eight BAs were present in all analysed fermented meat 
products, except PEA (90%) and TRY (20%). TYR was the most 
abundant BA in half of the samples, corresponding to about 
50% of total BAs in one fifth of the samples. It was followed by 
PUT - dominant BA in 20% of the samples, amounted for more 
than 30% of total BAs in one fifth of the samples. TYR amount 
ranged from 0.5-412.3 mg/kg, PUT 1.0-273.0 mg/kg, CAD 
from 0.2-409.4 mg/kg. Considering the mean levels of 
individual BAs, the major BA was TYR, followed by PUT and 
CAD: 73.0, 55.8 and 40.6 mg/kg, respectively. HIS was 
detected in all the samples, in the range from 1.4-118.8 
mg/kg, with mean at 15.6 mg/kg. SPM and SPD showed the 
narrowest concentration ranges: 0.2-43.7 and 0.2-58.8 
mg/kg, respectively. Total BA content ranged from 37.3-
1185.9 mg/kg, with mean at 238.2 mg/kg. Comparison of two 
groups of the samples, formed according to the production 
type – family manufactures (19 samples, sold on green 
markets), and industrial production (31), has not revealed 
significant differences regarding mean content of total or 
individual BAs.  
Daily portion of 50 g of three fermented sausages with the 
highest HIS levels would cause HIS intake of 11.9, 7.7 and 
5.2% of HIS threshold dose. However, mere presence of HIS 
could pose risk for individuals with histamine intolerance. 
Regarding TYR, threshold dose of 600 mg/day was far above 
the intakes that could be expected through consumption of 
analysed products – 50 g of the one with the highest TYR level 
would reach 3.4%. If consumed by a person taking MAOI 
drugs, TYR quantity found in the most contaminated sausage 
would reach 41% of threshold level of 50 mg/day – not to be 
neglected taking into account possible BAs contribution from 
other food sources.  
 
Keywords: biogenic amines, fermented meat 
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O11 
DETERMINATION OF ACRYLAMIDE IN 
TRADITIONAL, INDUSTRIAL AND SEMI-
INDUSTRIAL BREADS USING A NOVEL 
EXTRACTION AND CLEAN UP METHOD BY LC-
MS/MS AND ESTIMATION OF ITS DIETARY 
INTAKE 

Hassan Yazdanpanah*1, Samira Eslamizad2, 
Farzad Kobarfard 3 
1) Food Safety Research Center, Shahid Beheshti University of 
Medical Sciences, Tehran, Iran. Department of Toxicology and 
Pharmacology, School of Pharmacy, Shahid Beheshti University 
of Medical Sciences, Iran 
2) Food Safety Research Center, Shahid Beheshti University of 
Medical Sciences, Tehran, Iran 
3) Department of Medicinal Chemistry, School of Pharmacy, 
Shahid Beheshti University of Medical Sciences, Tehran, Iran. c 
Phytochemistry Research Center, Shahid Beheshti University of 
Medical Sciences, Iran 
*Corresponding author - E-mail: yazdanpanah@sbmu.ac.ir 
 
Acrylamide is a chemical compound that has been classified 
by the International Agency for Research on Cancer (IARC) as 
Group 2A ‘probably carcinogenic for humans’. Since bread is 
one of the primary foods of the Iranian people, the 
determination of acrylamide content in bread might be 
considered important. A very sensitive, rapid, easy, cheap 
and safe extraction and clean up method was used for 
determination of Acrylamide in 86 bread samples using LC-
MS/MS. In order to overcome on matrix effect for drawing 
of the calibration curve, spiked samples were used in 
different levels. Sample preparation includes extraction 
of Acrylamide into methanol followed by cleanup with 
dispersive solid phase extraction. The limit of detection and 
limit of quantification were 0.3 ng/g and 1 ng/g, respectively. 
The values for recoveries and RSD were calculated as 96.01-
105.34% and <10.8% respectively. About 94 % of all samples 
were contaminated with Acrylamide at the amount higher 
than LOQ (1 ng/g). The average concentration 
of Acrylamide in Sangak bread samples (sum of traditional 
and semi-industrial Sangak bread samples) of Shiraz and 
Tehran (traditional Sangak bread samples) was 45.95 and 
21.52 ng/g, respectively. Average Acrylamide concentration 
in industrial bread samples was 8.02 ng/g.  
The result showed that industrial bread samples had lower 
contamination with Acrylamide than traditional bread 
samples. Consideration the high consumption bread of Iran 
from one hand and contamination of Sangak bread with 
Acrylamide of the other hand, a comprehensive survey 
concerning Acrylamide contamination in traditional bread 
is necessary.  

O12 
ANTHRAQUINONE IN SMOKED MEAT 
PRODUCTS 

Lisa Zastrow1, Karl-Heinz Schwind2, Fredi Schwaegele2, 
Isabelle Koelling-Speer*1, Karl Speer1 
1) Technische Universität Dresden, Department of Special Food 
Chemistry, Germany 
2) Max Rubner-Institut, Federal Research Institute of Nutrition and 
Food, Germany 
*Corresponding author - E-mail:  
isabelle.koelling-speer@chemie.tu-dresden.de 
 
Anthraquinone belongs to the group of oxidized polycyclic 
aromatic hydrocarbons. In the past it was used for the 
production of cellulose fibers. In the year 2013 anthraquinone 
was removed from the list of recommendations for food 
packaging [1]. In the European Union anthraquinone was 
banned in 2014, and therefore a maximum residue level 
(MRL) had to be established for this substance. Furthermore, 
anthraquinone is formed by the incomplete combustion of 
organic material [2]. Anthraquinone acts as a carcinogen in 
the kidney and the liver of mice and rats. The International 
Agency for Research on Cancer (IARC) has classified this 
substance as a possible carcinogenic substance to humans 
(group 2B). Moreover, anthraquinone has direct mutagenic 
potential and is cytotoxic [3].  
In the past, anthraquinone was not studied extensively in 
food. For this reason, no analytical method has existed for the 
determination of the contents of anthraquinone in fatty 
matrices until now. Based on a method for the analysis of 
polycyclic aromatic hydrocarbons (PAH) in smoked meat 
products [4], a new analytical method for the quantification of 
anthraquinone, anthracene, and, in addition, the PAH-4 
(benz[a]anthracene, chrysene, benzo[b]fluoranthene, 
benzo[a]pyrene), has been developed. The extraction of the 
sausages was carried out using accelerated solvent extraction 
with n-hexane. The extract was cleaned up by solid phase 
extraction (SPE). The qualification and the quantification were 
carried out by gas chromatography coupled with high 
resolution mass spectrometry.  
The analyzed Frankfurter-type sausages (N=7) showed 
anthraquinone contents between 0.8 and 3.6 μg/kg and, 
consequently, contents below the MRL of 10 μg/kg [5]. 
Samples purchased from butcheries (N=4) had slightly higher 
anthraquinone contents than samples from local 
supermarkets (N=3). Furthermore, in a first study with 
smouldering smoke it could be shown that the PAH contents 
and the content of anthraquinone increase with the duration 
of the smoke as expected.  
  
[1] BfR opinion No. 005/2013, 12 February 2013; 
http://www.bfr.bund.de/cm/349/bfr-removes-anthraquinone-
from-its-list-of-recommandations-for-food-packaging.pdf  
[2] Jakober, C. A. et al., Environ. Sci. Technol. 2007, 41, 4548-
4554.  
[3] IARC, Monographs on the Evaluation of Carcinogenic Risks 
to Humans 2012, 101, 41-70.  
[4] Pöhlmann, M. et al., Meat Sci. 2012, 90, 176-184.  
[5] Commission Regulation (EU) No 1146/2014 of 23 October 
2014, Official Journal of the European Union L308/3.  
 
Keywords: anthraquinone 
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O13 
NEW METHOD FOR THE EXTRACTION OF 
POLYCYCLIC AROMATIC HYDROCARBONS 
(PAHS) FROM EDIBLE OILS USING 
MOLECULARLY IMPRINTED POLYMERS (MIP) 

Kaynoush Naraghi*1, Michel Arotcarena1, Sami Bayoudh1 
1) AFFINISEP, France 
*Corresponding author - E-mail: Contact@affinisep.com 
 
Polycyclic aromatic hydrocarbons (PAHs) are a large group of 
organic compounds with two or more fused aromatic rings. 
PAHs comprise the largest group of chemical compounds 
known to be cancer causing agents.  
Human beings are exposed to PAHs mostly by intake of food. 
In addition, they have a relatively low solubility in water, but 
are highly lipophilic. So edible oils can be an important 
source of contamination by PAHs. Analysis of oily samples 
presents an analytical challenge due to the heavy matrix 
effects often encountered.  
In 2011, European Union Commission Regulation No 
835/2011 set a maximum limit in various foodstuffs, including 
edible oils. The limits for oils and fats (excluding cocoa butter 
and coconut oil) have been set to 2 ng/g of benzo[a]pyrene 
individually, and 10 ng/g of benzo[a]pyrene, 
benzo[b]fluoranthene, chrysene and benzo[a]anthracene 
combined.  
This poster shows sample cleanup for the analysis of 
benzo[a]pyrene, benzo[b]fluoranthene, chrysene and 
benzo[a]anthracene in edible oil such as olive or colza prior 
to the analysis by HPLC - Fluorescence. The pretreatment 
method is based on Solid Phase Extraction (SPE) cartridges 
based on Molecularly Imprinted Polymer (MIP). Indeed, a MIP 
is a synthetic material with artificially generated three-
dimensional network, able to specifically rebind a target 
molecule.  
Thanks to MIP selectivity, perfect clean-up and good 
recoveries (>80) were obtained at concentration required by 
regulation.  
 
Keywords: polycyclic aromatic hydrocarbons (PAHs), molecularly 
imprinted polymers (MIP), edible oil, solid phase extraction 

O14 
VALIDATION OF A NOVEL (NEW) EXTRACTION 
AND CLEAN UP METHOD FOR DETERMINATION 
OF TRACE LEVEL ACRYLAMIDE IN BREAD AND 
APPLICATION OF THIS METHOD ON REAL 
BREAD SAMPLES IN IRAN  

Farzad Kobarfard*1, Samiraa Eslamizad2, 
Hassan Yazdanpanah3 
1) Dept of Med. Chem, Iran 
2) Dept of Toxicology, Food Safety Research Center, Shahid 
Beheshti University of Medical Sciences, Iran 
3) Dept of Toxicology, School of Pharmacy, Shahid Beheshti 
University of Medical Sciences, Iran 
*Corresponding author - E-mail: farzadkf@yahoo.com 
 
Acrylamide has been classified by the International Agency 
for Research on Cancer (IARC) as ‘probably carcinogenic for 
humans’ and recognized by the European Union (EU) 
Scientific Committee on Food as a genotoxic carcinogen.  
Complexity of food matrices and toxicity of this process 
contaminant require development of some analysis methods, 
sensitive and selective for proper separation, detection and 
quantification in food. Sample preparation is an essential step 
of vital part of such analytical procedure, irrespective of the 
chromatographic techniques used with the main purpose to 
purify and remove interfering substances.  
New sample preparation procedure was optimized and a 
liquid chromatography–tandem mass spectrometry (LC–
MS/MS) was developed for the quantitative analysis of 
acrylamide in bread. Method is based on sample extraction 
in methanol, purification with Carrez solutions and clean up 
with Primary Secondary Amine (PSA).  
The developed method offers an efficient, inexpensive, easy 
sample preparation and very sensitive procedure for the 
determination of Acrylamide in bread. The method is 
advantageous in terms of total solvent utilization. The use of 
spiked calibration curves for constructing the calibration 
curve substantially reduced adverse matrix-related effects.  
Good results were obtained with respect to repeatability 
(RSDs < 11%). The recoveries between 96% and 
105.3%. Limit of Quantification was sensitive enough to 
detect AA at a concentration of 1 μg/kg.  
The developed method was used for determination of 
Acrylamide in 25 Sangak bread samples collected from 
Shiraz. These results showed that approximately 
all Sangak samples were contaminated with Acrylamide. 
Therefore, a comprehensive survey for monitoring 
of Acrylamide in Sangakbread samples seems to be needed. 
This is the first report concerning contamination 
of Sangak bread samples with acrylamide in Iran.  
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O15 
POLYCYCLIC AROMATIC HYDROCARBONS IN 
EDIBLE FATS AND OILS SOLD IN THE BRAZILIAN 
MARKET 

Silvia Tfouni*1, Fernanda Gomes1, Caroline Abballe1, 
Diogo Molle1, Gabriela Padovani1, Raquel Reis1, 
Monica Camargo1, Regina Furlani1 
1) Instituto de Tecnologia de Alimentos (ITAL), Brazil 
*Corresponding author - E-mail: tfouni@ital.sp.gov.br 
 
Polycyclic aromatic hydrocarbons (PAHs) are food and 
environmental contaminants that are formed due to 
incomplete combustion of organic matter; some are 
considered to be carcinogenic and genotoxic. Some studies 
have indicated the category of oils and fats as one of the main 
sources of PAHs intake in human diet. The presence of 13 
PAHs was evaluated in different brands and batches of canola 
(n=23), sunflower (n=26), corn oils (n=21) and olive oils 
(n=70), oil blends (n=36) and margarine (n=12) available in 
the Brazilian market. Analytical method involved extraction 
with hexane and dimethylformamide-water, clean-up with 
SPE C18 cartridges and analysis by HPLC with fluorescence 
detection. Calibration curves were linear. Recoveries and 
RSDs were, respectively, in the range of 53-117% and 1-29% 
(margarine), 71-110% and 4-20% (oils), 62-115% and 2-20% 
(oil blends and olive oil). Limits of detection and 
quantification were from 0.02 to 0.30 μg/kg and 0.30 to 3.00 
μg/kg. Linearity, accuracy, precision, LOD and LOQ were 
adequate and comply with the European Commission 
Regulation (EC 333/2007) performance criteria for 
benzo[a]pyrene analytical methods in foodstuffs. In all types 
of oils and fats PAHs were detected in at least 93% of the 
samples. Levels of summed 13 PAHs varied from not 
detected to 41.10 μg/kg for olive oils, 2.59 μg/kg to 85.30 
μg/kg for oil blends, 3.21 μg/kg to 9.82 μg/kg for margarine, 
not detected to 31.70 μg/kg for canola oil, 0.65 to 17.88 
μg/kg for sunflower and 2.61 to 38.23 for corn. A high 
variability in PAHs levels between brands and between 
different batches of the same brand was observed. Levels of 
benzo[a]pyrene were over the maximum limit established by 
European regulation (2.0 μg/kg) in 60 of the 188 samples (4 
samples of olive oils, 18 oil blends, 2 margarines, 13 canola, 
15 corn and 8 sunflower oils). As for PAH4 (sum of 
benzo[a]pyrene, chrysene, benz[a]anthracene and 
benzo[b]fluoranthene), 58 samples presented levels above 
permitted (10.0 μg/kg): 7 olive oils, 18 oil blends, 11 canola, 
15 corn and 7 sunflower. Results show that vegetable oil is still 
a product subject to contamination by these potentially 
carcinogenic compounds, so any action to reduce and 
control their presence in this type of products should be 
encouraged. It is recommended that maximum limits for 
PAHs presence in edible fats and oils are set by Brazilian 
regulation in order to improve the safety of these products.  
 
Keywords: polycyclic aromatic hydrocarbons, vegetable oil, fat 
 
Acknowledgement: Conselho Nacional de Desenvolvimento 
Científico e Tecnológico – CNPq (444146/2014-8 and 
PIBIC/CNPq) and Fundação de Amparo à Pesquisa do Estado de 
São Paulo - Fapesp (2011/10966-4). 
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P1 
FOLLOW UP METRIBUZIN AND ITS METABOLISM 
IN LACTOBACILLUS CASEI 01 AND IN COCKTAIL 
TOMATO 

Andrea Vass*1, Erika Bujna2, Zsolt Rapi3, Csilla Soros4 
1) Szent István University, Department of Applied Chemistry, 
Budapest, Hungary, Scitec.kft, Food analitical laboratory, 
Dunakeszi, Hungary 
2) Szent István University, Faculty of Food Science, Department of 
Brewing and Distilling, Budapest, Hungary 
3) Budapest University of Technology and Economics, 
Department of Organic Chemistry, Budapest, Hungary  
4) Szent István University, Department of Applied Chemistry, 
Budapest, Hungary 
*Corresponding author - E-mail: andrea.vass.phd@gmail.com 
 
Metribuzin is a widely used herbicide approved for vegetables 
especially in tomatoes, peppers and potato cultures. It is well 
known, that metribuzin can be intensively metabolized in plants, 
but the human effect of metabolites is not well established. 
Because during plant and bacterial detoxification processes 
sometimes occur biologically accessible pesticide metabolites 
for animals and humans [1]. The aim of this study was to (i) to 
examine whether the well-known metabolites are present in fresh 
consumed tomato and (ii) whether metribuzin can be 
metabolized by a non-target organism, a Lactobacillus species 
(L. casei Shirota), a probiotic strain of the human gastro-intestinal 
tract. In this study, we aimed to develop a qualitative and 
quantitative method for measuring metribuzin and its 
metabolites by LC-QTRAP-MS and LC-TOF-MS. Furthermore, 
sample preparation method was developed for tomato as well as 
for Lactobacillus casei 01 (nutrient broth, cells) which was to 
propagate in the presence of metribuzin.  
In the first part of the experiment, metribuzin and its characteristic 
metabolites were investigated from cocktail tomato culture. To 
carry out this experiment a sample preparation method was 
developed and the sample solution was concentrate and 
introduce to LC-QTOF-MS and LC-MS/MS systems. Metribuzin 
was used in two recommended dosage: 2.5 and 5 L/100 ml, after 
waiting time (7 days) leaves, green tomatoes and ripe tomatoes 
were collected. With this study we wanted to simulate the 
household using situation and find the metribuzin metabolites 
and degradation products in the different parts of the plant. 
Deaminometribuzin (DA), diketometribuzin (DK) and 
deaminodiketometribuzin (DADK) [2] as well as metribuzin-
glucoside was clearly detectable from the green parts of 
tomato at both doses. Ripe tomatoes also contained these 
metabolites, but metribuzin-glucoside was only detectable by 
the use of 5 L/100cm2 metribuzin dose. This conjugated product 
of metribuzin could be determined semiquantatively with 
metribuzin-glucoside synthesized at Budapest University of 
Technology and Economics (10% efficiency), after further 
chromatographic enrichment and purification.  
In the second part Lactobacillus casei cells were inoculated intro 
MRS broths containing D-glucose and metribuzin. It was 
incubated in 37oC during 48, 72 and 96 hours. The degradation 
products of metribuzin were examined and DA, DK, DADK and 
metribuzin-glucoside were identified in the Lactobacilus casei 
01 cells after 96 h incubation [3].  
The formation of metribuzin-N-glucoside by a lactic acid strain 
hosted in the human gastro-intestinal tract and tomato samples 
means a more hydrophilic compound compared to metribuzin, 
therefore the bioavailability and toxicity patterns of metribuzin 
might be reconsidered.  
 
[1] Frear, D. et al. (1989). J. Agric. Food Chem., 37(5), 1408-1412. 
[2] Bruce T Bowman (1990). Environ Toxicol Chem., 10 (5), 573–
579. 
[3] Lénárt J. et al. (2013) J. Agric. Food Chem., 61(37); 8969-75.  
 
Keywords: cocktail tomato, metribuzin-N-glucoside, Lactobacilus 
casei 01 

P2 
A ROBUST ANALYSIS OF GLYPHOSATE AND 
OTHER POLAR PESTICIDES IN FOOD AND FEED 
A CHALLENGE NO MORE 

Wim Broer*1 
1) Nofalab, Netherlands 
*Corresponding author - E-mail: wim.broer@nofalab.nl 
 
The direct analyses of Glyphosate and other polar pesticides 
like Glufosinate, Fosetyl, Erhephon, chlorate and their 
metabolites with LCMS is well described in the EURL QUPPE-
method. But the chromatographic separation is not robust 
and a lot of maintenance is required. For Glyphosate, AMPA 
and Glufosinate a known robust method is to derivative these 
compounds with FMOC. This method however is laborious 
and one still need a separate method for the other pesticides. 
At Nofalab a robust method is developed on a SCIEX 6500+ 
with a Shimadzu UHPLC. Basically, the chromatographic 
separation is done on a Polyvinyl alcohol with quaternary 
ammonium groups column at a pH of 9. This ionograchic 
condition puts the glyphosate in the ideal configuration 
allowing a stable separation whale the other anions are still 
well separated. The poster gives an overview of the method 
is shown as long-term stability, robustness and validation 
results.  
The developed method meets the SANTE requirements 
regarding the Reproducibility (<20%) and recovery (80-
110%). The LOD of the method is below 0.01 mg/kg.  
  
Keywords: glyphosate, food and feed, LC-MSMS 
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P3 
FURTHER IMPROVEMENTS IN PESTICIDE 
RESIDUE ANALYSIS IN FOOD BY APPLYING GAS 
CHROMATOGRAPHY TRIPLE QUADRUPOLE 
MASS SPECTROMETRY (GC-TQ-MS/MS) 
TECHNOLOGY 

Elena Hakme1, Ana Lozano1, Samanta Uclés1, Amadeo R. 
Fernández-Alba*1 
1) Agrifood Campus of International Excellence (CeiA3), 
European Union Reference Laboratory for Pesticide Residues in 
Fruit and Vegetables, Department of Chemistry and Physics, 
University of Almería, 041, Spain 
*Corresponding author - E-mail: amadeo@ual.es 
 
The permanent high demand of consumers for more sensitive 
and faster controls is driving to the development of improved 
analytical methodologies that increase the performances of 
sensitivity, robustness, and reduce the analyses time. This fact 
is promoting the development of upgraded GC or LC-MS 
platforms to arise such performances.  
This work is focused on the evaluation of a new GC-TQ-
MS/MS system, checking its capability in reducing runtime 
and decreasing the LOQs for pesticide residues in food 
matrices. The proposed GC-TQ-MS/MS method allowed 
reducing analysis time by a factor of 2 by modifying the oven 
temperature program. The optimum method (12.4 min 
runtime method) was selected based on peak shapes, 
resolution, and data points per peak. The 12.4 min fast GC 
runtime method was fully validated for 203 multiclass 
pesticides in 3 food matrices (tomato, apple, and orange), 
providing LOQs of 2 μg.kg-1. Linearity, recoveries, limit of 
quantitation, sensitivity, matrix effects, intra-day and inter-day 
precisions, as well as uncertainty measurement fulfilled the 
requirements of the EU Quality Control Guidelines.  
Good linearity was achieved for almost all pesticides in a 
range of 1 to 200 μg.kg-1. Satisfactory recoveries results 
(between 70 and 120%) were obtained for97 % of the 
compounds. Matrix effect expressed as signal enhancement 
was resolved by performing matrix-matched calibration for 
quantitation purposes. Good reproducibility was achieved 
(RSDs below 10 %) for all analytes. Satisfactory sensitivity 
results were achieved by reaching a LOQ of 2 μg.kg-1 for 97% 
of the compounds. Intra-day and inter-day precisions were 
below 20 % for all compounds. Overall measurement 
uncertainty values obtained were lower than 50% for all 
compounds.  
The validated method has confirmed the proposed 
challenges with adequate robustness by its application to 
routine analyses for more than 70 real samples. The 
presented method will be of great benefit for pesticide 
control as it allows increasing samples throughput, improving 
the cost/time ratio. Despite the fact that MRLs are usually set 
in a range of 0.01-10 mg.kg-1, detecting lower concentrations 
can be an important tool for monitoring of organic products, 
for monitoring the use of banned pesticides in agricultural 
practices, and for risk assessment.  
 
Keywords: fast GC-MS/MS analysis, low reporting limits, 
multiresidue method, method validation 
 
Acknowledgement: The authors acknowledge funding support 
from the European Commission, DG SANTE (Grant decision 
SI2.726352). 

P4 
TARGETED AND UNTARGETED SCREENING OF 
PESTICIDES AND OTHER CONTAMINANTS IN 
FOOD MATRICES USING A NOVEL HIGH 
RESOLUTION GC/Q-TOF 

Joerg Riener*1, Kai Chen2 
1) Agilent Technologies, Germany 
2) Agilent Technologies, Inc, United States of America 
*Corresponding author - E-mail: joerg_riener@agilent.com 
 
Due to the large number of potential pesticide residues and 
metabolites present in food products, fast and reliable 
analytical methods for the screening, identification and 
quantification of pesticides in low levels and in a broad range 
of food matrices are needed. Criteria for the identification of 
analytes and confirmation of results are defined in the 
guidance document SANTE/11945/2015 and require the 
presence of two ions including a fragment for each 
compound with a good mass accuracy. 
In this study, we demonstrate a novel GC/Q-TOF based 
workflow for targeted, suspect and unknown screening in two 
example matrices (grape and onion). The samples were 
analyzed by full scan GC/Q-TOF with a mid-column 
backflushing configuration and 20 min retention time locked 
(RTL) method.  
The results demonstrate that the combination of high 
resolution accurate mass GC/Q-TOF and an accurate mass 
library serve as an effective and robust tool for qualitative and 
quantitative targeted screening of pesticides. A great 
majority of spiked pesticides were identified at all five spiking 
levels with good mass accuracy < 5 ppm. The novel data 
acquisition system enabled a linear response of those 
pesticides over a wide concentration range, yielding linear 
calibration curve fitting coefficient (R 2) of ≥ 0.99 in the matrix 
matched calibration from 5 to 100 ng/mL. The repeated 
experiments also yielded stable ratio of fragment ion 
abundance, with small variations observed. The mid-column 
backflushing method resulted in good instrument precision, 
with standard deviation (SD) of retention time ≤ 0.01 min for 
most identified pesticides obtained for >100 pesticides. The 
untargeted screening of those food matrices enabled the 
investigation of other contaminants in the matrices  
 
Keywords: GC–Q/TOF, high resolution, pesticide screening 
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P5 
TOTAL DETERMINATION OF RESIDUAL 
FLUTOLANIL AND ITS METABOLITES IN 
LIVESTOCK PRODUCTS AND SEAFOOD USING 
LIQUID CHROMATOGRAPHY-TANDEM MASS 
SPECTROMETRY 

Hiroyuki Kikuchi*1, Takatoshi Sakai1, Satoru Nemoto1, 
Hiroshi Akiyama1 
1) National Institute of Health Sciences, Japan 
*Corresponding author - E-mail: h-kikuchi@nihs.go.jp 
 
We have developed a simple and sensitive LC-MS/MS 
analytical method for the determination of residual flutolanil 
and its principal metabolites, including α,α,α-trifluoro-3’-
hydroxy-o-toluanilide (M-4) and its conjugates, in livestock 
and seafood products. Both flutolanil and its metabolites 
contain the 2-(trifluoromethyl)benzoic acid (2-TFMBA) 
moiety. In this method, flutolanil and M-4 are converted to 2-
TFMBA by hydrolysis. The method comprises direct 
hydrolysis with sodium hydroxide at 200°C, acidification, 
partitioning into a mixture of ethyl acetate/n-hexane (1:9, v/v), 
clean-up using a strong anion exchange cartridge (InertSep 
SAX), and then quantification using LC-MS/MS. The optimal 
conditions for the complete hydrolysis of flutolanil to 2-
TFMBA were an incubation time of 6 hours and a temperature 
of 200°C. The developed method was evaluated on seven 
types of food: bovine samples of muscle, fat, liver and milk, as 
well as eggs, eel and freshwater clams. Samples were spiked 
both at 0.01 mg/kg and at the Japanese Maximum Residue 
Limit (MRL) established for each food type. The validation 
results show excellent recoveries (88-109%) and precision 
(<15%) for flutolanil and M-4. The limit of quantification 
(S/N≥10) of the developed method is 0.01 mg/kg. The 
developed method will be useful for the regulatory 
monitoring of residual flutolanil and its metabolites in food 
products.  
 
Keywords: flutolanil, α,α,α-trifluoro-3’-hydroxy-o-toluanilide, 2-
(trifluoromethyl)benzoic acid, LC-MS/MS 
 
Acknowledgement: This research was supported by a grant from 
the Ministry of Health, Labour and Walfare of Japan. 

P6 
VALIDATING HIGH RESOLUTION LC-MS/MS 
ANALYSIS OF PESTICIDES IN BABY FOODS FOR 
ROUTINE USE 

Ana Lozano1, Sonia Herrera2, Maria José Gómez-Ramos1, 
Elena Hakme1, Amadeo R. Fernández-Alba*1 
1) Agrifood Campus of International Excellence (CeiA3), 
European Union Reference Laboratory for Pesticide Residues in 
Fruit and Vegetables, Department of Chemistry and Physics, 
University of Almería, 041, Spain 
2) NVWA - Netherlands Food and Consumer Product Safety 
Authority, Laboratory of Food and Feed Safety, National 
Reference Laboratory for Pesticide Residues in Food and Feed, 
Wageningen, The Netherlands 
*Corresponding author - E-mail: amadeo@ual.es 
 
Infants and children are especially vulnerable to chemical 
exposures. They are exposed to pesticides relatively higher 
than adults because their diet is comprised of a higher 
percentage of fruits and vegetables and their consumption 
per kilogram/body weight is greater. Furthermore, children 
may also absorb pesticides more easily because their 
gastrointestinal tract is still developing.  
Commission Directive 2006/125/EC establishes strict MRLs 
for a set of pesticides (0.003-0.008 mg/kg) in baby food. 
Bearing in mind the low concentration levels needed for 
successful monitoring of pesticide residues in infant foods, 
sensitive, reliable identification and quantification methods 
are required. In this study, the capabilities of QToF in non-
target data independent mode were evaluated for that 
purpose. Validation of the method in 3 baby food matrices 
was conducted, and 20 real samples were analysed.  
Citrate QuEChERS method without clean-up was used to 
extract the baby food samples. UHPLC (Exion LC) coupled to 
a QToF X500R was used for analyzing the samples in 
sequential window acquisition of all theoretical fragment ion 
spectra (SWATH acquisition mode). This is a non-targeted 
data independent mode which works in full scan (FS) and MS2 
simultaneously. The possibility to use a different number of 
mass windows when acquiring was tested. SWATH 
acquisition mode with 1, 5, 10, 15 and 20 mass windows was 
tested. After checking the exact mass accuracy and the ion 
ratio tolerance for those compounds in matrix, the method 
using 20 mass windows was selected for validation. 
Identification criteria used for all the experiments were: mass 
error in full scan below of 1 mDa, retention time within ±0.1 
min, and ion ratio within ± 30% from the reference. For 93% 
of the compounds, mass error in FS mode were equal or 
lower than 1 mDa in matrix. The ion ratio was within ± 30% for 
94% of the compounds at 0.003 mg/kg.  
Full validation of the method was performed for 16 
compounds following Directive 2006/125. Recoveries were 
tested at 2 concentration levels (0.003 and 0.006 mg/kg) in 3 
baby food matrices (apple and pear, peach and banana, and 
fruit salad). In all cases, recoveries ranged from 77-120% with 
RSDs<13%. Linear range was tested from 0.003 to 0.20 
mg/kg. Matrix effects were also checked. Limits of 
quantification of 0.003 mg/kg were obtained for all the 
compounds. Twenty real samples were analysed and also a 
sample from the EUPT-BF01.  
 
Keywords: high resolution mass spectrometry, baby food, 
SWATH, LC-QToF-MS/MS 
 
Acknowledgement: The authors acknowledge funding support 
from the European Commission, DG SANTE (Grant decision 
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P7 
MULTI-RESIDUE METHOD FOR THE ANALYSIS OF 
MORE THAN 600 PESTICIDE RESIDUES IN FOOD 
BY GC-MS/MS AND LC-MS/MS 

Xanthippi Theurillat*1, Quentin Baslé1, Nancy Frank1, 
Roman Romero1, Cindy Bion1 
1) Nestlé Research Center, Switzerland 
*Corresponding author - E-mail: 
xanthippi.theurillat@rdls.nestle.com 
 
To ensure the food safety and compliance, Nestlé Quality 
Assurance Center Laboratories monitor pesticides in raw 
materials, processed food of animal & plant origin and 
finished products. Regarding the regulation, the strictest 
Maximum Residue Level (MRL) set by authorities is 
considered for Nestlé methods as a target value. To simplify, 
align and increase efficiency of pesticides methods across 
Nestlé Laboratories, new state of the art methods with a larger 
scope of pesticide/commodity combinations and fast sample 
preparation have to be provided. To do so, a multi-residue 
method for the analysis of more than 600 pesticides in 
cereals, fruits & vegetables and related processed 
ingredients have been developed and validated based on 
CEN 15662:2008 and SANTE N°11945/2015 documents.  
The protocol was based on a single QuEChERS solvent-based 
extraction procedure and detection was performed using LC-
MS/MS and GC-MS/MS. The LC-MS/MS workstream included 
four approaches: (a) a positive/negative mode quantification 
approach to cover 100 pesticides, (b) a positive mode 
“screening” approach, for the analysis of 352 pesticides (c) a 
positive mode quantification approach in case of positive 
findings during the “screening” approach and (d) a 
quantification approach for 3 polar pesticides: chlormequat, 
mepiquat and cyromazine. The GC-MS/MS workstream was 
used to determine 177 apolar pesticides. For both LC-MS/MS 
and GC-MS/MS quantification was based on 2-level standard 
addition to the final extract, except for the three polar 
pesticides where labelled isotopic dilution was used.  
 
Keywords: food safety and compliance, pesticide residues, 
QuEChERS extraction 

P8 
APPLICATION OF SUPERCRITICAL FLUID 
CHROMATOGRAPHY FOR PESTICIDE ANALYSIS 
IN FRUITS AND VEGETABLES 

Víctor Cutillas1, Łukasz Rajski1, Francisco José Díaz 
Galiano1, María Jesús Martínez Bueno1, Amadeo 
Rodríguez Fernández-Alba*1 
1) EURL-F&V, Agrifood Campus of International Excellence 
(ceiA3), Department of Physics and Chemistry, University of 
Almeria, La Cañada de San Urbano, 04120, Almeria, Spain 
*Corresponding author - E-mail: amadeo@ual.es 
 
Supercritical fluid chromatography (SFC) uses carbon dioxide 
(CO2) as a component of the mobile phase. The CO2 when is 
put through specific conditions of temperature and pressure 
acts as a solvent. This type of mobile phase provides different 
separation than combination of water and an organic solvent.  
A fast analytical method supercritical fluid chromatography 
coupled to triple quadrupole mass spectrometry was 
validated to quantify 166 pesticides in three different matrices 
(tomato, orange and leek). A CO2 gradient with MeOH as co-
solvent was employed. Methanol was used also as make-up 
solvent (added after the chromatographic column). The 
duration of the method of analysis was 12 minutes eluting the 
last compound at the minute 6.8.  
A rigorous validation procedure according to 
SANTE/11945/2015 Guidelines was performed to ensure 
high quality analytical measurements [1]. The reproducibility, 
limit of quantification (LOQ) and matrix effect for the 166 
analytes in tomato, orange and leek were evaluated. More 
than 90% of pesticides were identified at 5ppb in all matrices. 
For 98% of the study pesticides in tomato, 93% in orange and 
70% in leek, the suppression was lower than 20%, therefore, 
the majority of the analytes showed no significant matrix 
effects.  
SFC is an alternative for conventional liquid chromatography 
applied for the analysis of pesticide residues (organic and 
aqueous phase). In conclusion it can be stated that the 
CO2/MeOH mobile phase has advantages such as absence of 
water, less harm to the environment, reduced matrix effect 
and shorter analysis time.  
 
[1] European Commission 2015. Guidance document on 
analytical quality control and method validation procedures 
for pesticides residues analysis in food and feed. 
SANTE/11945/2015  
 
Keywords: supercritical fluid, SFC, method validation, pesticides 
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from the European Commission, DG SANTE (Grant decision 
SI2.726352). The authors also would like to thank Shimadzu for the 
instrumentation facilities. 
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P9 
PESTICIDE RESIDUE ANALYSIS IN CANNABIS 
USING MODIFIED QUECHERS AND LC-MS/MS 

Joseph Konschnik1, Justin Steimling1, Julie Kowalski2, 
Jeffrey Dahl3, Derek Laine*2 
1) RESTEK Corporation, United States of America 
2) Trace Analytics, United States of America 
3) Shimadzu Scientific Instruments, United States of America 
*Corresponding author - E-mail: derek@traceanalytics.com 
 
The legal cannabis industry is exploding in the United States 
as more states adopt medical and recreational use laws. 
Cannabis is still federally illegal so the legal cannabis market 
is managed by local state governments. While systems for 
growing, production, and sale of cannabis and cannabis 
related products are somewhat established, regulation and 
enforcement of quality and safety testing have lagged 
behind. Now state governments and private labs are focusing 
on product safety testing with special emphasis on pesticide 
analysis. This is the result of various product recalls, media 
attention and concern from patient advocacy groups. Herein, 
a modified QuEChERS LC-MS/MS method for the analysis of 
multiresidue pesticides was developed. The AOAC 
QuEChERS method was used for a reduced 1.5 g amount of 
plant material and processed with Universal dSPE. LC-MS/MS 
analysis used constant polarity switching ESI and monitored 
at least two transitions per analyte. Matrix-matched 
calibration was used for quantitation and both method and 
instrument internal standards were used. Analyte recovery 
validation was performed according to FDA guidelines by 
testing three matrices at three fortification levels in triplicate 
for over 200 pesticides. For the large majority of pesticides, 
in all three matrices and at all three fortification levels, 
recovery was between 70-120%.  
 
Acknowledgement: Shimadzu scientific instruments, trace 
analytics 

P10 
INVESTIGATION OF CHLORPYRIFOS AND ITS 
TRANSFORMATION PRODUCTS IN FOOD 
SAMPLES 

Tessema Fenta Mekonnen*1, Liam Byrne2, Ulrich Panne1, 
Matthias Koch3 
1) Federal Institute for Materials Research and Testing (BAM), & 
Humboldt-Universität zu Berlin, School of Analytical Sciences 
Adlershof (SALSA), Germany 
2) Dublin Institute of Technology (DIT), School of pharmaceutical 
and chemical sciences, Ireland 
3) Federal Institute for Materials Research and Testing (BAM), 
Germany 
*Corresponding author - E-mail:  
tessema-fenta.mekonnen@bam.de 
 
Chlorpyrifos (CPF), an anticholinesterase organophosphate 
insecticide, is commonly used to control pests in agricultural 
sectors. In recent years, it is one of the most frequently 
detected residues in fruits and vegetables [1]. On the other 
hand, pesticides including chlorpyrifos undergo extensive 
abiotic (industrial processes, waste treatments, and 
photodegradations) and/or biotic (metabolism and microbial 
activities) processes which lead to transformation products 
(TPs) with different toxicity [2]. Furthermore, lack of 
representative standards and complexity of transformation 
mechanisms make monitoring of TPs in real samples difficult.  
The aim of this work was to investigate CPF and its TPs in 
selected food matrices. Representative standards of TPs were 
synthesized by electrochemistry coupled online to liquid 
chromatography-mass spectrometry (EC/LC/MS) that 
equipped with a follow-through and/or synthesis cell with 
boron doped diamond working electrode [3]. The TPs were 
characterized by LC-MS/MS and high resolution mass 
spectrometry (HRMS) and used for real sample investigations. 
Different fruit and spice samples (fortified by TPs standards 
and blank) were extracted by dispersive solid phase 
extraction (dSPE) and analyzed by LC-MS/MS.  
Recoveries were obtained ranging between 94–101% (with 
matrix effect 85–97%). The method limit of detection (LOD) 
and quantification (LOQ) for CPF were 1.9 and 5.7 μg/kg, 
respectively. Among investigated samples, CPF was detected 
in fresh lemon, black pepper and fenugreek seed with a 
content of 104, 31 and 4 μg/kg, respectively. Coriander and 
cinnamon samples also contained trace levels of CPF (<LOD). 
Transformation products of CPF mainly diethylthiophosphate 
(DETP), chlorpyrifos oxon (CPF oxon) and trichloropyridinol 
(TCP) were detected alongside the parent compound in 
different samples. Hence, by synthesizing reference 
standards using EC/LC/MS we were able to detect the main 
TPs of CPF in real food samples. The results show that not only 
parent residues but also monitoring of TPs is vital to ensure 
future food safety.  
 
[1] RASFF, Annual report 2015.  
[2] M. Supreeth and N. S. Raju, Applied Microbiology and 
Biotechnology 2017, 101, 5961-5971.  
[3] T. F. Mekonnen, U. Panne and M. Koch, Analytical and 
Bioanalytical Chemistry 2017, 409, 3359-3368.  
 
Keywords: transformation product, electrochemistry-mass 
spectrometry, LC-MS/MS, chlorpyrifos 
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P11 
DETERMINATION OF MULTICLASS OF ORGANIC 
CONTAMINANTS IN RED CHILI AND TURMERIC 
POWDERS IN A SINGLE METHOD OF ANALYSIS 
USING AGILENT’S 6495 TRIPLE QUADRUPOLE 
LC/MS SYSTEM AND EMR-LIPID SAMPLE 
CLEANUP  

Anand Sheshadri*1, Thomas Glauner2, Thierry Faye2 
1) Agilent Technologies India Ltd, India 
2) Agilent Technologies, Germany 
*Corresponding author - E-mail: anand_sheshadri@agilent.com 
 
Analysis of agrochemical residues in spice samples such as 
Red chili powder and Turmeric samples is always considered 
difficult because of its complex nature. During sample 
preparation, matrix components may also get co-extracted 
along with the target compounds, leading to poor sensitivity, 
robustness and loss in precision. Further, reduced column 
performance and more periodic source cleaning would also 
be required leading to loss in productivity. In this study, a fast 
UHPLC/MS/MS method has been developed for the 
estimation of multiple organic contaminants in Red Chili and 
Turmeric powders in a single method of analysis. Using this 
method, the determination of multiple organic contaminants 
such as around 235 pesticides, 20 pyrrolizidine alkaloids, 9 
mycotoxins and 6 illegal dyes have been estimated in spice 
samples in a single extraction. The method benefits from the 
increased chromatographic resolution of the Agilent 1290 
Infinity II UHPLC system as well as the versatile ionization 
capabilities of the Agilent Jet Stream ionization source and 
the innate sensitivity of the Agilent 6495 triple quadrupole 
LC/MS system. Matrix effects associated with electrospray 
ionization were controlled by effective sample cleanup 
before injection. The results presented demonstrate that the 
increased sensitivity of the 6495 triple quadrupole LC/MS 
system enables the accurate and robust quantitation of 
targeted Pesticides, Mycotoxins, Pyrrolizidine alkaloids and 
Illegal dyes in the sample extracts with high precision and 
robustness. Choosing matrix free transitions from Agilent 
MRM Databases offered accurate determination of the 
residues. A simple Quick, Easy, Cheap, Effective, Rugged, 
and Safe (QuEChERS) -Enhanced Matrix Removal-Lipid (EMR-
Lipid) technique was used for extraction of analytes of interest 
from the sample. In this study, matrix matched calibration 
standards were used for accurate quantitation of analytes. 
Most of these analytes were detected below the maximum 
residue limits (MRLs) specified by the European Commission.  

P12 
MULTI-RESIDUE METHOD BASED ON QUECHERS 
FOLLOWED BY NON-TARGETED UPLC-QTOF-MS 
ANALYSIS APPLIED FOR PESTICIDE CONTROL 
AND MONITORING OF THEIR FATE IN 
AGRICULTURAL AREA 

Marta Seifertová*1, Martina Čumová1, Petra Kosubová1 
1) Central Institute for Supervising and Testing in Agriculture,  
Czech Republic 
*Corresponding author - E-mail: marta.seifertova@ukzuz.cz 
 
Residues of current-use pesticides in 
agricultural crops represent a possible risk for humans due to 
their various toxic effects such as neurotoxicity or 
immunotoxicity. Moreover, a cocktail of pesticide 
compounds enters during field application to plants and soil 
and their subsequent transport to water is assumed. 
Therefore, we developed a multi-residue and sensitive 
analytical method for determination of wide range of 
pesticides and their metabolites in many matrices including 
plants, soil and lysimetric water in order to control the 
pesticide usage and monitor their fate.  
Sample preparation procedures were based on QuEChERS 
approach (plants, soil) and solid phase extraction (SPE) 
utilized for water samples. Ultra-high performance liquid 
chromatography-quadrupole time of flight-mass 
spectrometry (UPLC-QTOF-MS) was used for separation, 
detection and quantification of pesticides. Samples were 
analyzed in positive and negative mode under different 
chromatographic conditions. Non-targeted analysis 
approach was chosen, i.e. 6 mass spectra per 1 sec. were 
scanned in m/z range 100-1000 in full scan and after 
fragmentation of molecular ions using three collision 
energies, all ion MS/MS scan was performed and m/z of all 
fragments was monitored. The identification of correct mass 
formulas for the ion fragments was done using general 
knowledge of fragmentation mechanism assisted by e.g 
Isotope Distribution Calculator. The calculated fragment 
masses were verified by measured masses of analyzed 
pesticide standards. Concentrations of targeted pesticide 
residues were evaluated using matrix-matched standard 
calibration curves. In non-targeted screening, pesticides were 
qualitatively evaluated using spectral library.  
The established method was applied on plant and soil 
samples which were sampled from each site together in order 
to find a possible link. Additionally, the basic monitoring of 
agricultural soils in the Czech Republic and the lysimetric 
water were evaluated using this method providing the 
significant advantage in retrospective evaluation of these 
data for detection of non-targeted compounds which can be 
performed without re-injection of the sample.  
 
Keywords: current-use pesticides, UPLC-QTOF-MS, multi-residue 
analysis, agriculture, non-targeted screening 
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P13 
MULTI-RESIDUE PESTICIDES SCREEN AND 
QUANTITATION IN FOOD MATRICES USING 
ULTIVO TRIPLE QUAD LC/MS  

Theresa Sosienski1, Dorothy Yang*1, Joan Stevens1, 
Patrick Batoon1 
1) Agilent Technologies, United States of America 
*Corresponding author - E-mail: dorothy_yang@agilent.com 
 
Pesticides are vital to crop production, but can be toxic to 
humans if consumed in harmful doses. Regulatory agencies 
have set maximum residue levels (MRL) for hundreds of 
pesticides and their metabolites in foods. Most MRLs are set 
at low ppb levels, which poses significant challenges for 
screening and quantifying hundreds of analytes 
simultaneously in complex food matrices. Here, we 
demonstrate a method for the screening and quantitation of 
246 pesticides using Ultivo triple quadrupole LC/MS. The 
new instrument features robust performance and easy 
maintenance. Orange, avocado, broccoli and black tea 
matrices were chosen to represent most fruits, vegetables, 
and dried herbs. Matrices were extracted using Agilent 
QuEChERS kits. A new EMR-Lipid kit was used for avocado to 
remove excess amounts of fat. Most analytes could be 
accurately quantified below the MRL in each matrix, 
highlighting the excellent sensitivity of the new instrument. 
The chromatographic method consisted of using 3.0 x 150 
mm, 1.8 μm C-18 column, with 4.5 mM ammonium formate, 
0.5 mM ammonium fluoride, and 0.1% formic acid as 
additives in water-methanol mobile phases. A dynamic MRM 
method with fast polarity switching was employed to have 
optimal dwell times for analytes in a narrow time window, with 
2-4 MRMs per analyte. This could be accomplished due to 
retention time stability provided by the high-quality LC 
system and analytical column. Most of the pesticides could be 
accurately quantified far below MRLs with high precision (RSD 
< 20%).  
 
Keywords: pesticides, Ultivo 

P14 
EXTRACTION AND CLEANUP OF PESTICIDE 
RESIDUES FROM TEA PRIOR TO ANALYSIS BY 
LC/MS/MS AND GC/MS/MS 

Jennifer Claus*1, Katherine Stenerson1, Olga Shimelis1, 
Michael Ye1, Christine Dumas2 
1) Millipore Sigma, United States of America 
2) Sigma-Aldrich Chimie Sàrl - Groupe Merck, France 
*Corresponding author - E-mail: jennifer.claus@sial.com 
 
The analysis of pesticide residues, particularly in dry 
foodstuffs such as spices and teas, is often challenging due to 
the presence of concentrated matrix interferences. If not 
removed, these undesired oils and pigments can produce 
ion-suppression or matrix enhancement effects and also 
contaminate both GC/MS and LC/MS systems. To this end, 
implementation of an effective cleanup method prior to the 
injection of extracts onto chromatographic systems is 
necessary. For high background samples such as these, 
standard QuEChERS methodology often does not provide 
the required cleanup capacity. A novel adsorbent 
combination in a dual-layer solid phase extraction (SPE) 
cartridge was recently developed for an efficient cleanup of 
acetonitrile extracts from dry commodities and difficult 
matrices (spices, tea, etc.) prior to pesticide residue analysis. 
The top bed consists of a mixture of C18, primary-secondary 
amine (PSA), and a unique graphitized, spherical carbon. This 
specialized carbon was engineered to sufficiently remove 
pigments while allowing for better recoveries of planar 
pesticides without the use of toluene for elution. A zirconia-
coated silica in the bottom layer of the cartridge aids in the 
removal of oily matrix components and various pigments. 
Analysis of a wide range of pesticides of different polarities 
and classes will be demonstrated by both GC/MS/MS and 
LC/MS/MS in green tea matrices. Specifically, analyte 
recovery, reproducibility, and background removal using a 
novel dual-layer SPE cartridge will be the focus of this 
presentation.  
 
Keywords: pesticides, dry samples, spices, ginger, tea 
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P15 
QUANTITATIVE ANALYSIS OF GLYPHOSATE IN 
REGULAR AND INFANT GRAIN-BASED FOODS 
VIA LC-MS/MS USING AN ANION EXCHANGE 
HPLC COLUMN 

Olga Shimelis*1, Katherine Stenerson1, Hugh Cramer1, 
Christine Dumas2 
1) Millipore Sigma, United States of America 
2) Sigma-Aldrich Chimie Sàrl - Groupe Merck, France 
*Corresponding author - E-mail: olga.shimelis@sial.com 
 
While glyphosate remains one of the most commonly used 
pesticides in the world, it recently came into the focus of the 
analytical community due to renewed interest from regulatory 
agencies. This work describes a method for direct analysis of 
glyphosate in grains after extraction based on the QuPPE 
methodology using 50:50 methanol:water as an extraction 
solvent. Cleanup of samples not containing particulates was 
done using solid phase extraction with HLB. Samples that 
were cloudy, including wheat flour extracts, required 
ultrafiltration through membranes with a 3kDa molecular 
weight cut off (MWCO). The LC-MS method for glyphosate, 
aminomethyl-phosphonic acid (AMPA) and glufosinate 
employed an aminopropyl-bonded polymer-based HPLC 
column used with carbonate buffer as the mobile phase. The 
polymer-based column exhibited excellent stability at pH 9, 
and the carbonate mobile phase was fully compatible with MS 
detection. The method was validated using spiked samples of 
organic wheat flour and organic oatmeal in which glyphosate 
was not detected. The method was applied to both regular 
and infant cereal and flour samples. Glyphosate was detected 
in non-organic infant oat cereal at 1 ppm, in infant mixed 
cereal at 0.25 ppm, in instant oatmeal at 1.2 ppm and in 
bleached wheat flour at 0.8 ppm. These values fall within the 
regulatory limits for glyphosate in cereal grains in the USA.  
 
Keywords: glyphosate, QuPPE, LC-MS, cereal grains 

P16 
A NEW STRATEGY FOR THE DETERMINATION OF 
CAPTAN AND FOLPET IN FOOD MATRICES 

Eimear McCall*1, Kari Organtini1, Susan Leonard1, 
Gareth Cleland1 
1) Waters, United Kingdom 
*Corresponding author - E-mail: eimear_mccall@waters.com 
 
Global regulations and consumer concern make pesticide 
residue analysis an important component of ensuring food 
safety. With hundreds of pesticides commercially available 
and approved for use on crops, it is desirable to rapidly and 
reliably analyse samples for a large number of pesticides in as 
few methods as possible, typically using liquid 
chromatography (LC) and gas chromatography (GC), 
coupled to mass spectrometry. In order to cover a full suite of 
regulated compounds, several LC and GC methods are often 
required to incorporate large suites of compounds, single 
residues and ‘troublesome’ compounds. Phthalimide 
fungicides, including captan and folpet, are compounds that 
are considered GC amenable pesticides, but are 
troublesome to analyse via standard GC analysis. In matrices 
containing chlorophyll, captan and folpet rapidly degrade in 
the injector port, making repeatable and robust analysis of 
these compounds very difficult.  
In this project, two LC ionisation techniques were assessed as 
to their ability to incorporate these problematic GC 
compounds into an LC method. Electrospray ionisation (ESI) 
and a novel LC-MS ionisation technique (UniSpray or USI) 
were investigated to determine whether captan and folpet 
could be successfully analysed in relevant challenging food 
matrices, including celery and kale. Initial results show that 
captan and folpet can be analysed using an LC method using 
both ionisation techniques. Method optimisation was 
performed independently on each ionisation technique prior 
to sample analysis. Linearity was assessed with the matrix 
samples having R2 values of > 0.99 for both compounds. The 
methods were also shown to be reproducible (%RSD; n=25) 
15%. The data presented demonstrates that the notoriously 
troublesome GC compounds captan and folpet can be 
analysed reliably and accurately by LC-MS/MS, avoiding the 
problems observed using GC analysis.  



8th
 In

te
rn

at
io

na
l S

ym
p

o
si

um
 o

n 
R

E
C

E
N

T 
A

D
V

A
N

C
E

S 
IN

 F
O

O
D

 A
N

A
LY

SI
S,

 P
ra

g
ue

, N
o

ve
m

b
er

 7
–1

0,
 2

01
7 

RESIDUES – PESTICIDES 

 371 

P17 
THE PESTICIDE EXPLORER COLLECTION – FAST 
SCREENING AND QUANTIFICATION OF 
PESTICIDE RESIDUES USING A COMPREHENSIVE 
LC-MS SOLUTION 

Susanne Sales1, Michal Godula*1 
1) Thermo Fisher Scientific, Germany 
*Corresponding author - E-mail: 
michal.godula@thermofisher.com 
 
Pesticides are chemical or biological agents meant to control, 
kill or repel plants or animals considered to be pests. 
Although, pesticides have benefits such as improved 
productivity and protection of crop losses, some pesticides 
have drawbacks too such as potential toxicity to humans and 
other species. – Due to the widespread use of agricultural 
chemicals in food production and the difficult control of 
international food chain, people are exposed to low levels of 
pesticide residues through their diet. Identification and 
quantification of pesticide residues if foods and food 
products is therefore an important part of routine food 
control. Routine pesticide residue analysis remains one of the 
most challenging tasks in mass spectrometry. Their chemical 
diversity, the sheer number of potentially used pesticides 
(>1100), and the wide range of matrices are the key 
challenges in their analysis. Reliable and validated multi 
methods using the latest technical developments are 
therefore required for the analysis of pesticides.  
Here we present a complete workflow solution for the analysis 
of more than 600 pesticide residues by liquid 
chromatography-triple quadrupole mass spectrometry. The 
analysis was performed on a Thermo ScientificTM 
Ultimate3000TM RSLC system coupled to a Thermo ScientificTM 
TSQ QuantisTM mass spectrometer. Chromatographic 
separation was carried out on a Thermo ScientificTM Accucore 
aQTM column. The QuEChERS extraction procedure was 
applied on all investigated samples. Leek representing 
vegetable with high pigment content was chosen as matrix for 
validation.  
The method was tested according to SANTE11945/2015 
requirements. Analytical parameters such as linearity, 
specificity, LOD, LOQ, precision and accuracy were evaluated 
using the Thermo Fisher TraceFinder 4.1 software. The 
validation outcome showed satisfactory results since LOQs ≤ 
10 μg/kg were reached for a large number of the ~600 target 
compounds in leek. The RSD values for most of the 
compounds were lower than 20%. This poster will discuss the 
data in detail.  
 
Keywords: pesticides, multi method, QuEChERS, LC-MS/MS 

P18 
DIRECT MULTI-RESIDUE DETERMINATION OF 
HIGHLY POLAR PESTICIDES IN FOOD MATRICES 
USING HYDROPHILIC INTERACTION LIQUID 
CHROMATOGRAPHY AND MASS 
SPECTROMETRY 

Sonia Herrera López*1, Basia A. Kiedrowska1, 
Jos Scholten1, André de Kok1 
1) Netherlands Food and Consumer Product Safety Authority - 
NVWA, Netherlands 
*Corresponding author - E-mail: s.herreralopez@nvwa.nl 
 
Glyphosate together with many of the target polar pesticides 
and plant growth regulators included in this method are 
some of the most frequently used pesticides worldwide. The 
popularity of non-selective high polar herbicides, especially 
glyphosate, has continued to increase due to low costs and 
high effectiveness.  
Determination of these compounds is very difficult due to 
their physical-chemical properties. They are very soluble in 
water and insoluble in most organic solvents and they have 
low molecular weights. Although no adverse effects have 
been observed on humans, these compounds and their 
metabolites, which have sometimes similar toxicological 
characteristics, have been detected frequently in water, soils 
and crops. Maximum residue levels (MRLs) have been 
established for fruits, vegetables and cereals by the European 
Union and other countries.  
Evaluation of these compounds and their metabolites is a big 
challenge for analytical chemists. So far, the determination of 
these compounds has been carried out using single residue 
methods (SRMs). A multi residue method with 15 compounds 
(parents and their metabolites) using hydrophilic interaction 
liquid chromatography and mass spectrometry has been 
evaluated in this study.  
An extraction method based on the QuPPe method from the 
EURL-SRM [1] was developed and used to validate the 
method according to SANTE Guideline [2]. UHPLC (Nexera 
LC) coupled to a hybrid quadrupole/linear ion trap mass 
spectrometer system (Sciex 6500+ QTRAP®) was used for 
analyzing the samples. Isotopically labeled internal standards 
for all compounds (except for N-acethyl-AMPA) were used for 
recovery and matrix effect correction. The extracts were 
diluted 50 to 100x depending of the matrix and then directly 
injected into the LC-MS/MS system. In the method 
developed, no derivatization process was required for 
detection of glyphosate.  
The performance of the method was tested by participating 
in two proficiency tests EUPT-SRM12 (strawberry) and FAPAS 
09109 (oats). The z-scores obtained were all acceptable, e.g. 
for values for glyphosate, -0.1 and 0.8, respectively.  
 
[1] Anastassiades, M.; Kolberg, D.I.; Benkenstein, A.; 
Eichhorn, E.; Zechmann, S.; Mack, D.; Wildgrube, C.; Sigalov, 
I.; Dork, D.; Barth, A. Quick Method for the Analysis of 
numerous Highly Polar Pesticides in Foods of Plant origin via 
LC-MS/MS involving Simultaneous Extraction with Methanol 
(QuPPe-Method), version 9.2, http://www.eurl-
pesticides.eu/userfiles/file/EurlSRM/meth_QuPPe-
PO_EurlSRM.pdf (accessed 17/01/2017).  
[2] Guidance document on analytical quality control and 
method validation procedures for pesticides residues 
analysis in food and feed. SANTE/11945/2015.  
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P19 
PROFICIENCY-TESTING SCHEME FOR 
PESTICIDES IN VEGETABLES 

Caroline Laurent*1, Elvire Messineo1, Flora Bui1 
1) BIPEA - Proficiency Testing Provider, France 
*Corresponding author - E-mail: claurent@bipea.org 
 
BIPEA (www.bipea.org) organizes regular proficiency-testing 
schemes (PTS) in many analytical domains, including the 
analysis of pesticides in fruits and vegetables. As an example, 
in December 2016, one test was conducted using a vegetable 
matrix - carrot - characterized first to be free from any 
pesticides residues, and then spiked with 34 pesticides, at 
levels between 20 and 200 μg/kg.  
The production of the samples was performed using a 
specific equipment to ensure homogeneity between all the 
samples, and the immediate freezing of the samples after 
their production allowed to ensure their stability.  
This test was intended for the quantification of 33 molecules 
of pesticides residues as for the identification and the 
quantification of another one. 42 laboratories took part in this 
test. The techniques used by the laboratories were GC-MS-
MS, LC-MS-MS, GC-MS and GC-ECD, according to the 
molecules.  
Participating laboratories were required to return their results 
on a dedicated website after a period of one month, and a 
statistical treatment of the data was as usual performed by 
BIPEA according to ISO 13528 [1]. Assigned (consensus) 
values were calculated from the participants’ results and the 
performances of the laboratories could then be evaluated 
individually and collectively according to ISO 17043 [2].  
This test allowed participating laboratories to draw up a 
general inventory of their analytical skills, and were a very 
useful tool to detect bias or non-compliant results; they act as 
a warning signal for the implementation of corrective and/or 
curative actions in the laboratory.  
  
[1] ISO 13528:2015, Statistical methods for use in proficiency 
testing by interlaboratory comparisons, 2015.  
[2] ISO 17043:2010, Conformity assessment - General 
requirements for proficiency testing, 2010.  
  
Keywords: proficiency testing schemes, pesticides, quality 
control, laboratory performance, food contaminants 

P20 
MINIMIZED AND AUTOMATED SAMPLE 
PREPARATION FOR MULTI-RESIDUE ANALYSIS IN 
DIFFICULT MATRICES 

Jeanette Langner*1, Anna Romanotto1, Florian Mütze1 
1) Pica GmbH, Germany 
*Corresponding author - E-mail: jeanette.langner@pica-berlin.de 
 
It is getting more and more important to control food for 
pesticides and other undesirable substances. But some foods 
like tea, spices and hops are very difficult matrices to analyze. 
There are different methods of preparing samples: the 
QuEChERs method [1], which is rarely suitable for these 
complicated matrices or the DFG S19 method [2], which is 
predominately used for unpolar pesticides („GC-pesticides“) 
and the modified QuEChERs [3], which are time and solvent 
consuming methods. 
We optimized the sample preparation so that we were able 
to analyze more than 600 analytes by LC and GC- both taken 
from the same extract- in difficult matrices and in less than 1 
hour per sample from weighing to the final evaluation. With 
sample weights of 0.5-1.0 g a QuEChERs extraction is used. 
After that there is a cleanup with a combined mini SPE (PSA, 
NH2, MgSO4 from Agilent and UCT) [4,5]. 
The new method was validated with the special matrices tea, 
curry and hops. In accordance with the SANTE criteria [6] 
most of the pesticides show LOQs of 0.01 mg/kg (80%) and 
the other can be measured with a LOQ of 0.02 mg/kg (10%) 
or 0.05 and 0.1 mg/kg (10%). 
With the development and optimization of this method it was 
possible to prepare samples more quickly and with less 
solvents. Another advantage is the possibility to measure the 
sample with both kinds of equipment using only one extract. 
This validated method was used as the basis for developing a 
preparation method, which uses even less material and 
manpower. For this purpose the cleanup was minimized and 
automated. 
For minimizing of the cleanup procedure, we used our own 
SPE columns with commercially available SPE materials. 
Using an automated SPE (Freestyle) we were able to develop 
a sample preparation method, which give reproducible 
results with a minimum of costs.  
  
[1] Official collection §64 LFBG: determination of pesticide 
residues in fruit and vegetables using GC-MS and/or LC-MS/MS 
after acetonitrile-extraction/distribution and cleaning with 
dispersive SPE (QuEChERS) (acc. to DIN EN 15662); L 00.00-115; 
2014-02 
[2] Official collection §35 LFBG: modular multi-method to 
determine plant protection substances residues in food 
(extended new version of DFG method S19), L 00.00-34 
[3] Multi-residue Pesticide Analysis in Green Tea by a Modified 
QuEChERS Extraction and Ion Trap GC/MSn Analysis 
[4] New Sample Preparation Method for Multi-residue Pesticide 
Analysis in Tea and Herbs with GC-MS/MS, oral presentation, 
Romanotto A., Pestizid InfoTag, 29. September 2015 · Frankfurt 
am Main 
[5] Analysis of 600 + pesticides in difficult matrices in 1 hour, 
poster presentation, Romanotto, A., Langner, J., Muetze, F., 
EPRW 2016 
[6] Guidance document on analytical quality control and method 
validation procedures for pesticides residues analysis in food and 
feed. SANTE /11945/2015  
 
Keywords: SPE, pesticides, automation 
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P21 
ENVIRONMENTAL IMPACT ON 
ANTHRAQUINONE FINDINGS IN ORGANIC 
DARJEELING TEA  

Anna Romanotto*1, Jeanette Langner1, Florian Mütze1, 
Kathrin Gassert2 
1) Pica GmbH, Germany 
2) Teekampagne, Germany 
*Corresponding author - E-mail: anna.romanotto@pica-berlin.de 
 
The goal of this study is to locate the sources of AQ on the 
basis of extensive testing and analysis of the teas and their 
environment, including different parts of the plants, soil and 
dust, as well as fertilizers and fortifiers. The study began with 
planting and went through all the production steps to 
determine when and where there is a significant growth in the 
amounts of AQ.  
From October 2015 to October 2016 hundreds of different 
samples were taken and analyzed for AQ and PAHs. The 
results have shown that, in growing as well as in production 
there are inputs of AQ. In the environment, factors such as the 
distance to cities, roads and the railway play an important role 
and together they build a so called AQ initial finding.  
Also the altitude of tea plantation has given us the first 
evidence of the environmental impact. The lower plantations 
located near more inhabited regions (<1500 m) show a 
higher AQ numbers in their tea leaves.  
Furthermore, the old hypothesis that AQ is endogenously 
produced has been refuted. The analysis of AQ in moss and 
other ambient plants from tea plantations shows the same 
and higher amounts of AQ in them. Moss is known as a good 
absorber of fine dust from the air because of its very big 
surface area [2]. This clearly proves, that only air can be the 
source of the contamination of both of tissues.  
We also tested air from the same places during the three 
different harvesting periods and found out that, in rain free 
periods, winter and spring, the AQ contamination of the air is 
higher than during the rainy seasons. Fine dust is 
consequently the real source for AQ in the environment.  
On the basis of all results of our study, we could differentiate 
three types of environmental input of AQ in tea in the 
Darjeeling area:  
Global environment: contamination caused by worldwide 
anthropogenous influences e.g. accumulation and current 
release of global contaminants due to the melting of glaciers 
as a result of global warming (findings of highest altitudes)  
Distant environment: influence of cities and factories or coal 
mines from Tibet, cigarette factories, etc. within a circle of five 
thousand kilometers (findings of middle altitudes)  
Immediate environment: influence of local traffic and cities in 
the region (findings of lowest altitudes)  
In summary, AQ is a contaminant in the environment (present 
in fine dust in air). It is definitely not a pesticide in tea 
cultivation. This study shows that it is necessary to regulate 
AQ in tea as a contaminant and with a higher level than 0.02 
mg/kg.  
 
[1] Dr. Jan-Peter Frahm, Nees-Institut für Biodiversität der 
Pflanzen, Universität Bonn,  
 https://www.uni-bonn.de/neues/moose-reduzieren-die-
feinstaubbelastung/  
[2] Photooxidation of anthracene in particulate matter, SCIENCE, 
VOL. 205, 10 AUGUST 1979.  
 
Keywords: anthraquinone, oxy-PAHs, tea, air contamination 
 
Acknowledgement: To Teekampagne (Projektwerkstatt) for 
financing and Initiation of the study. 

P22 
DETERMINATION OF FIPRONIL AND ITS 
METABOLITE FIPRONIL SULFONE IN EGGS BY 
LIQUID CHROMATOGRAPHY-TANDEM 
QUADRUPOLE MASS SPECTROMETRY USING A 
MODIFIED QUECHERS METHOD 

Renata Jandova*1, Eimear McCall1, Euan Ross1, 
Simon Hird1 
1) Waters corporation, United Kingdom 
*Corresponding author - E-mail: Renata_Jandova@waters.com 
  
Millions of eggs were pulled from supermarket shelves in 
more than a dozen European countries in late July 2017 – and 
as far as Hong Kong and South Korea – after it was discovered 
that some had been contaminated with the insecticide 
fipronil. On July 20, 2017, a notification from Belgian officials 
via the EU RASFF portal alerted that fipronil had been found 
in eggs produced by some Dutch farms at concentrations 
from 0.0031 to 1.2 mg/kg (above the EU MRL). Fipronil is an 
insecticide intended for professional pest control use to 
combat infestation of insects such as cockroaches; as well as 
in veterinary medicine to combat fleas, mites, and ticks on 
dogs and cats. It is a highly toxic compound and it is not 
authorised for use as a veterinary medicine, biocide or 
pesticide around food producing animals. Hence it should 
never have found its way into a chicken coop.  
Fipronil and its metabolite fipronil sulfone in eggs can be 
determined using LC-MS/MS with electrospray ionisation 
(ESI) in negative ion mode. However, matrix effects from 
coeluting co-extractives can impact reproducibility of the 
method. Therefore suitable sample preparation is needed to 
achieve a sensitive and robust method. The method 
validation for the determination of fipronil and fipronil sulfone 
in eggs using liquid chromatography-tandem quadrupole 
mass spectrometry will be presented. Discussed results will 
follow the SANTE criteria (SANTE/11945/2015) set by EC, 
including a minimum of 5 replicates at the targeted LOQ of 
the method (0.002 mg/kg) and at least one other higher level 
(0.02 mg/kg). In this method, the extraction of analytes was 
performed by modified QuEChERS. For co-extracted lipids 
removal, simple pass-through solid-phase extraction (SPE) 
was involved using Oasis PRiME HLB syringe filters. Mean 
recovery and repeatability (RSDr) for fipronil and fipronil 
sulfone was 95% (1.2% RSD) and 9% (1.4% RSD), respectively. 
The benefits of this simple and quick sample preparation will 
be discussed with the method validation results.  
 
Keywords: fipronil, UPLC-MS/MS, QuEChERS, egg 
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P23 
ACCURATE QUANTIFICATION OF FOLPET AND 
PHTHALIMIDE IN FOOD 

José Fernando Huertas-Pérez*1, Flavia Badoud1, 
Marion Ernest1 
1) Nestlé Research Center, Switzerland 
*Corresponding author - E-mail: 
fernando.huertas@rdls.nestle.com 
 
Folpet is a fungicide commonly used in agriculture. Its 
accurate quantification can be problematic because it 
degrades into phthalimide during sample preparation and 
also during analysis by gas chromatography (GC). 
Consequently, in 2016 the EU authorities modified the 
definition of the residue for folpet to include phthalimide [1]. 
It was recently shown that phthalimide could arise from other 
sources such as the degradation of other pesticides (i.e. 
phosmet) [2], and could also be generated in the GC injector 
not only from folpet degradation, but also from the reaction 
between phthalic anhydride (a ubiquitous compound) and 
primary amino compounds from food matrices at high 
temperature [3]. While GC is the technique of choice for both 
analytes, they could be amenable by liquid chromatography 
(LC) using atmospheric pressure chemical ionization, thus 
avoiding the formation of phthalimide on the GC injector.  
Three different techniques were used for the quantification of 
folpet and phthalimide: i) GC with negative chemical 
ionization and single quadrupole mass spectrometry (GC-
NCI-MS), ii) GC with electron ionization and triple quadrupole 
mass spectrometry (GC-EI-MS/MS) and iii) LC with 
atmospheric pressure chemical ionization and high resolution 
mass spectrometry (LC-APCI-HRMS). Sample preparation 
consisted on an extraction with acidified water and 
acetonitrile, followed by phase partitioning with NaCl and 
MgSO4.  
The three methods were validated in four food commodities 
including high water content (e.g. apple puree), high acid and 
water content (raspberry puree), high starch content (rice 
flour) with a limit of quantification (LOQ) set at 0.01 mg/kg, 
and dairy products (e.g. infant formula) with an LOQ set at 
0.03 mg/kg. The three methods showed linearity, trueness 
and precision in accordance with SANTE/11945/2015 criteria 
for phthalimide and folpet. GC-EI-MSMS was the only 
technique fulfilling also the selectivity criteria. No residues of 
phthalimide were detected by LC-APCI-HRMS while trace 
levels were found by GC, which could be attributed to the GC 
injector. However, those levels only affected the trueness of 
phthalimide in high water and acid content commodity.  
  
[1] EURL-SRM ERL-SRM. Quantification of Residues of Folpet and 
Captan in QuEChERS Extracts. 2017 (Version 3.1):  
http://www.crl-
pesticides.eu/userfiles/file/EurlSRM/meth_CaptanFolpet_EurlSR
M.pdf. Accessed July 2017.  
[2] A. Berthet, M. Berode, M. Bouchard. Anal. Bioanal. Chem. 400 
(2011) 493-502.  
[3] Relana, position paper No. 16-03 (Version 2016/07/22):  
http://www.relana-online.de/position-papers/. Accessed on July 
2017.  
 
Keywords: folpet, phtalimide 

P24 
APPLYING ‘MRM SPECTRUM MODE’ AND 
LIBRARY SEARCHING FOR ENHANCED 
REPORTING CONFIDENCE IN ROUTINE 
PESTICIDE RESIDUE ANALYSIS 

Stephane Moreau1, Neil Loftus*2, Chris Titman3, 
Jonathan Horner4, David Baker2 
1) Shimadzu Europa GmbH, Germany 
2) Shimadzu Corporation, United Kingdom 
3) Shimadzu UK, United Kingdom 
4) Concept Life Sciences, United Kingdom 
*Corresponding author - E-mail: neil.loftus@shimadzu-mso.com 
 
Introduction:  
To help reduce the incidence of false positive and false 
negative reporting in pesticide residue monitoring routine 
multiple-reaction monitoring (MRM) methods have been 
enhanced to monitor a higher number of fragment ion 
transitions to increase specificity and reporting confidence. In 
this workflow, typically 6-10 fragment ion transitions were 
monitored for each target pesticide as opposed to a 
conventional approach using 2-3 fragment ions. By acquiring 
a high number of fragment ion transitions, each target 
pesticide had a corresponding fragmentation spectrum 
which could be used in routine library searching and 
compound verification using reference library match scores. 
This ‘MRM Spectrum mode’ was applied to quantify and 
identify 193 pesticides using 1,291 MRM transitions without 
compromising limits of detection, linearity or repeatability.  
Method: The method includes a total of 1,291 MRM 
transitions for 193 pesticides in a run time of only 15 minutes. 
On average 7 MRM transitions were applied to each 
compound, with more than 10 MRM transitions applied to 34 
compounds. A dwell time of 3 msecs was applied to every 
MRM transition. Samples were analysed in ESI +/- using a 
polarity switching time of 5 msec. Pesticide spiked samples, 
extracted using established QuEChERS based methods, were 
provided by Scientific Analysis Laboratories, UK. Tested 
matrices included; turmeric, plum, peppermint, parsnip, 
cherry, lime, pumpkin, tomato and potato. Calibration curves 
were prepared in the range 0.01 to 0.2 mg/kg. Repeatability 
of the method was tested using avocado matrix at 0.1 mg/kg.  
Preliminary data: Acquisition of the MRM Spectrum method 
(1,291 MRM transitions in total) did not compromise data 
quality when compared to a conventional 2 MRM per 
compound method (386 MRM transitions in total) with 
consistent signal response and repeatability in both methods. 
The highest number of overlapping MRM’s acquired was 151. 
Even at such a high data sampling rate the response was in 
agreement with a conventional 2 MRM method with peak 
area variation less than 5.2% (n=5) for the 22 target pesticides 
that eluted during this period. The MRM product ion 
spectrums were demonstrated to be consistent across the 
linear range and to be in close agreement with results from 
the 2 MRM method. Even at the reporting level concentration 
MRM spectrum mode was able to acquire several transitions 
for each compound. For example, all MRM transitions for 
carbendazim were detected at the reporting level of 0.010 
mg/kg with a signal to noise for all fragment ion transitions 
greater than 10. New data processing software (LabSolutions 
Insight v3.0) was used to review quantitative data and MRM 
Spectrum mode library  
searching with advanced filtering tools to review by exception 
and to reduce false detect reporting.  
Novel aspect: Application of MRM spectrum mode and 
software workflows to reduce false positive reporting through 
enhanced data quality. 
 
Keywords: pesticides, MRM spectrum mode, LC-MS/MS 
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P25 
PESTICIDES RESIDUE MONITORING ON 
IMMATURE CITRUS FRUITS AND THE 
CHARACTERISTICS BY PROCESSING METHODS 

Dae-Woon Kim1, Jung-Min Lee*1, Su-Mi Kim1, Yeong-
Rim Kim1, Ju-Tae Park1, Seok-Hee Jin1, Jung-Hwa Lee1, 
Chang-Kun Hyun1, Dong-Soon Kim2 
1) National Agricultural Products Quality Management Service, 
Jeju Provincial Office, South Korea 
2) Faculty of Bioindustry, College of Applied Life Science, Jeju 
National University, South Korea 
*Corresponding author - E-mail: blove33@daum.net 
 
The pesticide residues were monitored in 112 samples of 60 
immature citrus fruits (Putgyul) collected directly from 
orchards during cultivation, 40 putgyul products and 12 citrus 
beverages. A multi-residue method was applied for the 
analysis of 320 pesticides, and dithiocarbamates (mancozeb 
and propineb) were analyzed by patented Rapid 
Quantitation. 30 kinds of pesticides were detected in 100 
putgyuls and a few carbendazim was detected slightly in 
some citrus beverages, but there were no products 
exceeding the MRL. The 20 samples with 30 pesticides were 
pre-treated to remove the residues using three washing and 
two juicing methods, and the reducing rate of residue was 
evaluated. 11 pesticides were decreased by 16.7-100% in 
washing treatment, and 16.0-94.0% in whole fruit juicing, 
while the other 19 pesticides were not significantly different 
in the rate of decrease. However, all 30 pesticide residues 
were largely decreased in juice after removing citrus peel. 
Consequently, it was concluded that the residual pesticides 
in Putgyuls were properly controlled. The monitoring yearly 
for the pesticide residue in immature citrus fruits may provide 
a basic safety information for the management of pesticides 
to producers and processing companies as well as the 
present results.  
 
Keywords: immature citrus fruit, putgyul, pesticide residues, 
washing method, citrus peel 
 
Acknowledgement: This study was carried out by the agricultural 
safety research project of National Agricultural Products Quality 
Management Service (NAQS) in 2016.  

P26 
COMPARATIVE DETERMINATION OF FIPRONIL 
IN EGGS USING QUECHERS METHOD BY 
GCMSMS 

Nina Tomcic*1, Jelena Banic-Simicic1, Dragana Pajko1, 
Biljana Marosanovic1 
1) SP LABORATORIJA AD, Serbia 
*Corresponding author - E-mail: Nina.Tomcic@victoriagroup.rs 
 
Fipronil is an insecticide that belongs to the phenylpyrazole 
chemical family. This insecticide has a moderate acute toxicity 
to people and mammals. It is used in veterinary remedies for 
fleas, mites and ticks (MRL for Fipronil in bird eggs is 
0,005mg/kg [1]).  
Within the flexible scope of accreditation, SP LABORATORIJA 
is accredited for the determination of Fipronil in food of plant 
and animal origin. The aim of this study was the validation of 
Fipronil with modified QuEChERS method in eggs [2]. 
Samples were prepared with three different ways of 
extraction. We used the QuEChERS method with the 
MgSO4/PSA [3] and MgSO4/PSA/C18 cleanup columns as 
well as the EMR-Lipid dispersive column. This study was 
performed using an Agilent 7890 GC coupled to an Agilent 
7010 Triple Quadrupole GCMS with a mid-column 
backflushing system. The matrices used for the analysis were 
non-contaminated laboratory control samples with different 
fat content: eggs (8,8%), eggs in powder (39%), yolk (56%) 
and whites (0.2%). The matrix matched calibration was used 
with PCB 31 as an internal standard. For all samples, the value 
of the recoveries was between 88-118%, which satisfies the 
required criteria. We observed slightly higher recoveries at 
the samples which were prepared with PSA column on all 
matrices and the highest sensitivity and the best peak 
symmetry. A slightly smaller peak area of Fipronil was in 
spiked samples which were purified by the C18 column and 
the EMR-Lipid dispersive column. According to obtained 
results, we concluded that all three ways of purifying satisfies 
the required criteria, but QuEChERS method with the PSA 
cleanup column is more suitable for Fipronil determination in 
eggs, due to higher sensitivity, and accuracy, as well.  
 
[1] REGULATION (EC) NO 396/2005 OF THE EUROPEAN 
PARLIAMENT AND OF THE COUNCIL of 23 February 2005 on 
maximum residue levels of pesticides in or on food and feed 
of plant and animal origin and amending Council Directive 
91/414/EEC.  
[2] SANTE/11945/2015: Guidance document on analytical 
quality control and method validation procedures for 
pesticides residues analysis in food and feed.  
[3] European Union Reference Laboratory for Pesticides in 
Food of Animal Origin and Commodities with High Fat 
Content: Analysis of Fipronil and metabolites with modified 
QuEChERS method in Egg.  
 
Keywords: fipronil, eggs, QuEChERS, GCMSMS 
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P27 
QUANTIFICATION OF ETHYLENE THIOUREA AND 
PROPYLENE THIOUREA IN FOOD USING A SOLID 
PHASE EXTRACTION CLEANUP AND LC-MS/MS 

Marion Ernest*1, Baslé Quentin1, Jingyuan Xiao1, 
Cindy Bion1 
1) Nestlé Research Center, Switzerland 
*Corresponding author - E-mail: marion.ernest@rdls.nestle.com 
 
Ethylene thiourea (ETU) and propylene thiourea (PTU) are 
toxicologically relevant degradation products of the 
respective fungicides ethylenebis- and propylenebis-
dithiocarbamates, that should be considered in a consumer 
risk assessment. Their analysis is known to be problematic 
due to their polar characteristic and their low molecular 
weight. This work presents a new fast analytical method for 
the quantification of ETU and PTU, as free or as degradation 
products of their dithiocarbamates precursor, in food by 
liquid chromatography tandem isotopic dilution mass 
spectrometry (LC-MS/MS). The method covers a broad range 
of food matrices belonging to different commodities such as 
cereals (high starch content), fruits and vegetables purees 
(high water content), fruit juice concentrate, dry fruits and 
honey (high sugar content), powdered milk- and soy-based 
infant formulae, herbs and spices. To ensure the degradation 
of dithiocarbamates to ETU and PTU, a heating step at 90 °C 
for 30 min was needed previous to the sample preparation. It 
consisted then in an extraction with a mixture of water and 
acetonitrile containing 1.25% of ammonium hydroxide, 
followed by a liquid-liquid partitioning using sulfate 
magnesium and sodium chloride and a further clean-up using 
Oasis MCX SPE cartridge (Waters). Limits of quantification 
were below the European Maximum Residue Level (< 10 
μg/kg). The method was fully validated and performance 
parameters including linearity, precision and trueness were 
compliant with the analytical requirements stipulated in the 
SANTE/11945/2015 document.  
 
Keywords: ethylene thiourea, propylene thiourea, 
dithiocarbamates, LC-MS/MS, food 

P28 
DETERMINATION OF GLYPHOSATE, AMPA AND 
GLUFOSINATE IN SOYBEAN MEAL BY HPLC-
QTOF 

Alexander Sorokin*1, Irina Nesterenko1, Renat Selimov1, 
Alexander Komarov1 
1) Russian State Center for Quality and Standardization of 
Veterinary Drugs and Feed, Russia 
*Corresponding author - E-mail: alex_sorokin@list.ru 
 
Glyphosate (Gly) and glufosinate (Glu) are broad-spectrum 
systemic herbicides. They are usually used for weed control 
on crops fields. According to forecasts, by the end of 2017, 
the global glyphosate market will reach 1.35 million metric 
tons and above 5000 tons of glufosinate. AMPA 
(aminomethylphosphonic acid) is the degradation product of 
glyphosate. The approximate metabolisation percentage of 
the glyphosate into AMPA in plants can reach 70 %. The 
literature data suggest that these compounds are usually 
present in plant samples simultaneously. There are several 
reasons to control Glu, Gly and AMPA residues: Stable 
increase in usage of Gly and related compounds in 
agricultural countries, which cultivate GM crops such as soy, 
maize and others. A confirmed possibility of Glu, Gly and 
AMPA to enter the food chain with active use of GM crops 
during the fattening stages of animal farming, as well as 
entering with water, meat and milk. The adverse effects of Gly 
and its metabolites on human health are evident from high 
degree of correlation between the amount of Gly used and 
cases of autism, dementia, thyroid and liver cancer, renal 
failure, Parkinsons disease, and hypertension.  
In our study, we are focusing on the efficient extraction of Gly, 
Glu and AMPA from soybean meal followed by the 
derivatization step and determination of reaction products by 
HRMS in the negative-ion mode. The sample preparation 
procedure is the following: 1 g of homogenized soybean 
meal is mixed with 6 ml of deionized water and extracted for 
20 minutes. Then 40 μl of hydrochloric acid are added and 
extraction continues for 30 minutes. The mixture is 
centrifuged at 4750 rpm, an aliquot is transferred into another 
tube with ACN and centrifuged again. The upper layer is 
passed through Oasis HLB SPE cartridge and the eluate is 
collected for derivatisation step. 1 ml of borate buffer and 1 
ml of FMOC-Cl are added to 1 ml of purified extract for 
derivatisation at 50 degrees. Diethyl ether is added to 
separate the organic phase. The extract is concentrated to 1 
ml and diluted to 2 ml with deonized water, then 10 μl of 
hydrochloric acid is added. Following SPE on MCX sorbent, 
the extract is concentrated to 0.7 ml and diluted to 1.5 ml with 
0.5 % formic acid.  
HPLC separation was carried out on ACQUITY BEH column 
(1x100, 1.7 μm) in gradient mode. Detection was performed 
on Xevo G2 QTOF mass-spectrometer in negative ionization 
mode. The characteristic ions were m/z 168.02 and 150.01 for 
Gly-FMOC; m/z 135.99 and 110.018 for AMPA-FMOC; m/z 
206.04 and 180.06 for Glu-FMOC. The described method 
was applied for naturally contaminated samples of soybean 
meal. The LOD for this matrix was 25 μg/kg.  
 
Keywords: glyphosate, soybean, meal, AMPA, HPLC-MS/MS 
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P29 
FAST ROUTINE ANALYSIS OF POLAR IONIC 
PESTICIDES IN FOOD SAMPLES BY SUPPRESSED 
ION CHROMATOGRAPHY AND MASS 
SPECTROMETRY 

Kateřina Boušová1, Cees Bruggink1, Michal Godula*1 

1) Thermo Fisher Scientific, Germany  
*Corresponding author - E-mail: 
michal.godula@thermofisher.com 
 
In the last two decades there has been a huge increase of 
pesticide residues that can be analysed all together in one or 
more multi methods using both GC-MS and LC-MS 
techniques. However, some compounds due to their very 
special chemical properties such as high polarity or ionic 
character still have to be measured separately. Traditionally 
used methods include derivatization of the target pesticides 
to enable their better extraction and separation or utilization 
of special chromatographic columns such as Hypercarb (with 
graphitic carbon phase) or HILIC type columns. The 
drawbacks arising from the effort to use conventional LC-
MS/MS approaches can be minimized or even avoided by 
developing a method employing ion chromatography (IC) 
separation with its ability to separate effectively very polar 
compounds. Thanks to the use of a triple quadrupole mass 
spectrometer as a detector the method is very sensitive and 
selective.  
Presented method allows identification and quantification of 
ten polar pesticides including emerging compounds like 
glyphosate, glufosinate and AMPA in three different food 
matrices (lettuce, oranges and wheat flour). Sample 
preparation is very easy and was adopted from the Quick 
Polar Pesticides (QuPPe) method developed by the European 
Reference Laboratory responsible for single residue methods 
EURL-SRM [1]. The method was in-house validated according 
to the European SANTE guidelines 11945/2015. Analytical 
parameters including linearity, specificity, LOD, LOQ, 
precision and accuracy were evaluated using fortified blank 
food materials at three different concentration levels as well 
as commercially available certified reference materials. All 
tested parameters showed satisfactory results with LOQs 
below required legislative limits. The recoveries were in the 
range from 70 – 120 % for all compounds.  
 
[1] www.quppe.eu  

P30 
PHTHALIMIDE RESIDUES IN WINE. POSSIBLE 
SOURCES AND A DOUBTABLE ASSESSMENT 

Gunnar Köhler1, Anna Romanotto*1 
1) PiCA Prüfinstitut Chemische Analytik GmbH, Germany 
*Corresponding author - E-mail: anna.romanotto@pica-berlin.de 
 
Folpet is widely used in conventional wine cultivation and is 
controlled in wine grapes with an MRL of 20 mg/kg [1]. In wine 
folpet is completely converted to phthtalimide (PI) during 
fermentation [2]. Among other products like Sanvino Adama, 
UNIVERSALIS Syngenta, VINCARE Spiess-Urania, VinoStar 
Adama are in use in wine cultivation. On the other hand, most 
wines and other spirits contain high amounts of phthalates [3], 
because of their migration from plastic parts during filling or 
from the plastic seals in the caps. The typical phthalates in 
wine are DEHP, DOP, DiNP, DiDP, DiBP and DBP. During 
microbiological activities in wine they can be degraded to 
phthalic acid (PA) and PI [4].  
In the current study 2 red wines, 2 white wines, one sparkling 
wine and one organic rose wine were analyzed on PI, phthalic 
anhydride (PSA) and PA. In all samples except for organic 
wine high amounts of PI, PA and PSA were detected. For the 
analysis we used GC-MSMS measurement after the extraction 
of analytes. PA was determined indirectly through dimethyl 
phthalate (DMP) after methylation. All samples were analyzed 
twice, before and after the methylation and DMP was 
recalculated into PA.  
The PI/PSA proportions varied considerably within the 
various wine types (between 2 and 16). Although the PI/PSA 
proportions in white wines and rose organic wine are 
comparable, they are not consistent overall. On the other 
hand, the PA/PI factor seems to be much more constant with 
the exception of rose organic wine, which suggests a 
completely different origin for PA/PI/PSA.  
One question remains, is the PI-finding in the organic wine a 
residue or an artifact and should it be considered in the 
assessment?  
PI was clearly detected in wine (conventional and organic). 
The presence of PSA is not sufficiently clear in the case of wine 
to exclude the use of folpet. Moreover, PA as well as PSA are 
substances that can act as starting materials/intermediates 
but also as degradation products.  
PI can have different origins. The two main sources of PI in 
wine are folpet applications and phthalates contaminations. 
Both sources provide PI findings at ppm levels. False positive 
results for folpet are possible especially in organic wines. That 
is why the folpet residue definition in wine should have a 
separate reformulation after a throughout evaluation and 
concrete determination as well as consideration its 
processing factors.  
 
[1] Annexes Reg. 396/2005, Annex II, Reg. (EU) 2016/156, 
Applicable from: 26/08/2016.  
[2] Folpet und Weinhefen, Jürg Gafner, Forschungsanstalt 
Agroscope Changins-Wädenswil, ACW, SCHWEIZER 
ZEITSCHRIFT FÜR 6 OBST- UND WEINBAU 9/12.  
[3] Contamination of wines and spirits by phthalates: types of 
contaminants present, contamination sources and means of 
prevention, Journal of Food Additives & Contaminants: Part A 
Volume 31, 2014 - Issue 9.  
[4] Biochemical pathway and degradation of phthalate ester 
isomers by bacteria, Gu JD, Li J, Wang Y, Water Sci Technol. 
2005;52(8):241-8.  
 
Keywords: pesticides, phthalates contaminants, folpet, 
phthtalimide, wine 
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P31 
SHORT STUDY TO VERIFY THE FORMATION OF 
PHTHALIMIDE FROM PHTHALIC ACID AND 
AMMONIUM IN PEPPERMINT PLANT 

Gunnar Köhler1, Juliane Scholl1, Anna Romanotto*1 
1) PiCA Prüfinstitut Chemische Analytik GmbH, Germany 
*Corresponding author - E-mail: anna.romanotto@pica-berlin.de 
 
The definition of the residue of the fungicide folpet has 
changed to the sum of folpet and phthalimide [PI] expressed 
as folpet [1]. The consideration of the metabolite PI is new. 
Besides folpet, PI is also a metabolite of other pesticides like 
phosmet, ditalimfos und thiochlorfenphim.  
Especially in dried matrices like tea, herbs and tea infusion 
commodities, PI is often detectable without any findings of 
folpet. This is equally true for both organic and conventional 
sectors. So it is implausible to deduce these findings from the 
use of folpet or other pesticides. Besides that, in all samples 
containing PI, Relana® member labs aslo detected phthalic 
acid anhydride [PSA] [2] with a constant proportion. Both can 
be formed from phthalic acid, which is a common 
contaminant [3] and is known as a precursor of PSA and PI.  
We tested the formation of PI from phthalic acid and a 
nitrogen source, ammonia. Nitrogen is generally very 
important for the growth of every plant, but in agriculture it is 
absolutely necessary for fast growing leafy commodities like 
teas, herbs etc. [4]. To avoid the influence of possible 
contaminants, we worked with deutered phthalic acid (PA). As 
a source of ammonia we used urea. The application was done 
through the soil. Five days after the application, we harvested 
the peppermint leaves and analyzed a part of them for PI D4. 
We could only find small traces of the PI D4 (< 0.01 mg/kg) in 
fresh leaves. Another part of the leaves was dried by 60°C for 
ca. 1 hour. We found 0.18 mg/kg PI D4 in dried peppermint 
leaves.  
One possible source of PI in dried leafy commodities is 
phthalic acid. With intensive nitrogen fertilizing and 
additional drying (dehydration), phthalimide formation is 
possible.  
 
[1] Regulation (EU) 396/2005, Reg (EU) 2016/156 of 18 Jan. 16.  
[2] Relana®, position papers 17-04, “phthalimid: metabolite or 
unavoidable artefact”.  
[3] John R. Dorney, Jerome B. Weber, Michael R. Overcash, Harry 
J. Strek, Plant uptake and soil retention of phthalic acid applied 
to Norfolk sandy loam, J. Agric. Food Chem., 1985, 33 (3), pp 
398–403. 
[4] Fertilizer schedule, basis of nitrogen fertilization, 2011-2012, 
www.agrar-press.de.  
 
Keywords: phthalimide, folpet, phthalic acid 
 
Acknowledgement: Colleagues from Thermo Fisher Scientific 
GmbH for the HR-GC-MS (Orbitrap) for structure confirmation 

P32 
ANALYSIS OF 648 PESTICIDES IN FOODS BY LC-
MS/MS UTILIZING THE RAPTOR BIPHENYL 
COLUMN 

Hansjoerg Majer1, David Baker2, Neil Loftus2, 
Laetitia Fages*3 
1) Restek Corp., United States of America 
2) Shimadzu Corp, United Kingdom 
3) Phytocontrol, France 
*Corresponding author - E-mail: 
Laetitia.Fages@phytocontrol.com 
 
There are more than 1,000 pesticides used globally on soil 
and crops. With the ever-increasing international trade within 
the food industry, regulatory bodies around the world have 
increased the number of regulated pesticides and the 
maximum residue levels (MRLs) allowed in food commodities. 
National pesticide monitoring programs create new 
challenges for food safety laboratories as the number of 
pesticides required for analysis is increasing together with an 
expanded range of food products. In this poster we present 
the development of an LC-MS/MS method using a Raptor 
Biphenyl LC column for screening and quantifying over 648 
pesticides in a single analysis. To evaluate the method, 
QuEChERS extracts of mint, tomato and apple were provided 
by a commercial laboratory as raw acetonitrile extracts and 
spiked with 648 pesticides prior to analysis. The method was 
evaluated in matrix to ensure that the reporting limits were in 
agreement with recognized MRL’s.  
 
Keywords: pesticides, QuEChERS, LC-MS/MS 
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P33 
PESTICIDE TRANSFORMATION PRODUCTS: 
MARKERS OF UNAUTHORIZED APPLICATION IN 
ORGANIC WINE PRODUCTION 

Dana Schusterova1, Marie Suchanova*1, Jana 
Pulkrabova1, Vladimir Kocourek1, Vit Rucki2, Jiri Urban2, 
Jana Hajslova1 
1) University of Chemistry and Technology, Prague, Department 
of Food Analysis and Nutrition, Czech Republic  
2) Central Institute for Supervising and Testing in Agriculture, 
Czech Republic  
*Corresponding author - E-mail: marie.suchanova@vscht.cz 
 
Modern pesticides can degrade after their application to 
variety of transformation products (TPs). For this reason the 
parent compounds might not be detected in the tested 
matrices / final products. Contrary to conventional 
agriculture, in organic farming the usage of synthetic 
pesticides is restricted by the directive 834/2007/ES and 
889/2008/ES where only a few, mainly natural pesticides, are 
permitted. In this case the analysis of pesticide residues 
belongs to the important tools used in the authenticity control 
of organic farming products. The analysis of TPs seems to be 
a promising alternative enabling to prove the application of 
(unauthorized) pesticides or even to distinguish between its 
unauthorized use from any unintentional contamination of 
crops.  
The presented study was focused on the determination of 
pesticide residues and their TPs in vine products (Vitis vinifera 
- leaves, grapes, musts and wine). An extraction procedure 
was based on the original version of the QuEChERS method. 
Crude extracts were analysed by ultra-high-performance 
liquid chromatography coupled to high resolution mass 
spectrometry (Quadrupole-Time of Flight spectrometer; 
Agilent Ion-Mobility Q-TOF 6560, USA) in positive and 
negative mode. We aimed to describe the dynamics of 
degradation of parent compounds and formation of TPs 
during vine growing and maturation and wine making 
process. Several transformation products originating from 
dimethomorph, fenhexamid, iprovalicarb, metrafenon, 
pyraclostrobin, spiroxamine and tebuconazole were 
identified in vine leaves, grapes, musts and wine. The main 
identified pesticide transformation routes were oxidation, 
hydrolysis and conjugation.  
 
Keywords: pesticides metabolites, organic farming, LC-HRMS 
 
Acknowledgement: This work was supported by the Czech 
National Agency for Agricultural Research (project no. 
QJ1530272). This work was supported by the “Operational 
Programme Prague – Competitiveness” (CZ.2.16/3.1.00/21537 
and CZ.2.16/3.1.00/24503) and the “National Programme of 
Sustainability I” - NPU I (LO1601 - No.: MSMT-43760/2015). This 
research has also received funding from the European Union’s 
Horizon 2020 research and innovation programme under grant 
agreement No 692195. 

P34 
REDUCING MATRIX EFFECTS IN LC-MS/MS 
ANALYSIS USING A FULLY AUTOMATED 
COLUMN SWITCHING SYSTEM 

Andre Schreiber*1, Manol Roussev2, Joerg Plagge1, 
Hans Mayrhofer3 
1) SCIEX, Germany 
2) Wessling GmbH, Germany 
3) Maylab, Austria 
*Corresponding author - E-mail: andre.schreiber@sciex.com 
 
Analyzing chemical residues in complex sample matrices 
using LC-MS(/MS) the impact of chromatography is often 
underestimated. However, co-extracted matrix components 
from previous LC runs can also collect on the separation 
column. Even after long flushes with organic solvent, 
lingering matrix may lead to unexpected irreproducible 
signal suppression or enhancement during subsequent 
chromatographic runs. As a result, quantification could 
become almost impossible, particularly in the case of using 
Electrospray Ionization (ESI). Not only does the presented 
column switching system contribute to an accurate 
quantitation removing lingering components entirely, but 
also the fully automation increases the sample throughput 
enormously. Furthermore, a successfully applied use of 
paired identical analytical columns allows chromatography 
on the first column while simultaneously rinsing a second 
separation column after a run had been finished. As an 
additional outcome a consequently implemented back-
flushing extends the LC column lifetime significantly. 
Moreover, the independent selection of up to 9 LC columns 
(plus an additional bypass) accompanied by a free choice of 
different mobile phases enables a fully automated workflow. 
Therefore, nearly unlimited use of different LC methods is 
feasible. Thus, manual operation exchanging columns or 
eluents is no longer needed as well as unattended automated 
operation overnight and on weekends is achievable. 
Conclusively, the described column switching system fulfills 
the requirements of analytical chemists to analyze a large 
number of samples with a high performance, efficiency and 
simplicity. The universal use for food, environmental, 
proteomics and metabolomics analysis completes the field of 
applications.  
 
Keywords: LC-MS/MS, pesticides, matrix effects, quality, 
automation 
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P35 
PESTICIDES RESIDUES MONITORING IN FRUITS 
AND VEGETABLES IN REPUBLIC OF MOLDOVA 

Ina Bulat*1, Maria Boeva1 
1) Center of Verification and Certification of Plant Products and 
Soil, Moldova 
*Corresponding author - E-mail: inarotari@yahoo.com 
 
The laboratory for determination of pesticides residues from 
National Center of Verification and Certification of Plant 
Products and Soil was created with the support of the 
Romanian Government in 2012.  
In 2014 the laboratory was accreditate by the national 
accreditation body MOLDAC according to ISO 17025.  
Since 2015 the laboratory is providing testing for the 
determination of pesticides in fruits and vegetables for the 
national monitoring plan.  
At the moment the analytical capacity of the laboratory is 70 
active substances for GC-MS/MS method and 40 active 
substances for the UPLC- MS/MS method.  
In 2015-2016 the laboratory was provided testings regarding 
the monitoring of pesticides residues in fruits and vegetables.  
The most frequently found pesticides was chlorotalonil and 
propiconazole.  
The results shown how important is for Republic of Moldova 
to do the monitoring of the produts and knew where are the 
problems.  

P36 
HRMS BASED STRATEGIES FOR SCREENING OF 
PESTICIDE METABOLITES 

Dana Schusterova*1, Marie Suchanova1, 
Jana Pulkrabova1, Vladimir Kocourek1, Jana Hajslova1 
1) University of Chemistry and Technology, Prague, Department 
of Food Analysis and Nutrition, Czech Republic 
*Corresponding author - E-mail: dana.schusterova@vscht.cz 
 
Nowadays, one of the most common methods of protecting 
plants from harmful organisms in agriculture is the application 
of pesticides. Modern pesticides can degrade after their 
application and produce a variety of metabolites. For 
example, during biotransformation pesticides can 
transformed via hydrolytic reaction, oxidation and reduction 
or can form conjugates (especially β‐D‐glucosides in plants). 
These reactions usually leading to a conversion of pesticide 
into a less toxic compounds, nevertheless metabolites could 
show similar toxicity or even higher than parent pesticide.  
Analysis of pesticide metabolites can be challenging. 
Unfortunately, only a limited number of their standards is 
available. In general, these compounds occur in food at very 
low levels and a spectrum of conceivable target compounds 
can be wide since different pathways and mechanisms of 
degradation can be followed. Further, products of 
transformation processes typically show high polarity and low 
volatility compare to parent compounds. Considering all 
these facts, liquid chromatography coupled to high-
resolution mass spectrometry (LC–HRMS) is a suitable 
technique for identification and determination of pesticide 
metabolites.  
In this study, a strategy for identification and determination of 
pesticide metabolites using LC–HRMS/MS (Quadrupole-Time 
of Flight spectrometer; Agilent Ion-Mobility Q-TOF 6560) has 
been described. Their identification in samples was based on 
accurate mass (m/z), isotopic pattern matching and accurate 
mass of MS/MS fragments. The acceptable mass error of 
potential elemental composition for molecular ion was 
± 5 ppm. LC–HRMS/MS mass spectra (acquired in full-scan 
mode) have been processed with database of metabolites 
that was created based on a survey in available literature on 
pesticide metabolism in plants and consideration of common 
metabolic reactions. Final identification of potentially present 
metabolites was based on accurate mass of fragment ions. In 
the MS/MS spectrum of metabolites the occurrence of 
3 groups of fragments has been searched: (i) diagnostic ions, 
(ii) fragments detected in the MS/MS spectrum of the parent 
pesticide and as well as its metabolites and (iii) fragments 
characterizing a part of molecule with metabolic modification, 
not detected in the MS/MS spectrum of the parent pesticide. 
For identification of conjugates of parent pesticides or their 
metabolites searching of neutral losses (e.g. hexoses) in 
fragmentation mass spectra has been performed. Using this 
approach 44 metabolites originating from 24 pesticides were 
identified in samples of grapevine (vine leaves and grapes) 
and wines. Since pesticide residues occur in treated plants as 
well as their metabolites, the strategy based on simultaneous 
analysis of pesticide metabolites and pesticide residues 
could represent a new approach for verification of adherence 
the principle of organic production (e.g. analysis related to 
certification or inspection of the organic products).  
 
Keywords: pesticide metabolites, LC-HRMS/MS, pesticide 
residues, grapevine, organic farming 
 
Acknowledgement: This work was supported by “Complex 
strategies for effective detection of food fraud in the chain 
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Agriculture of the Czech Republic. This work was also supported 
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P37 
THE USE OF A DEACTIVATED (BAFFLED) PTV 
INJECTOR LINER AND GCMS/MS METHOD FOR 
THE QUANTITATIVE DETERMINATION OF 
CAPTAN, FOLPET AND THEIR METABOLITES IN 
ETHYL ACETATE EXTRACTS OF FRUIT SAMPLES  

Kirsty Reid*1, Katie Viezens1, Laura Melton1, 
Michael Taylor1 
1) Science and Advice for Scottish Agriculture (SASA), United 
Kingdom 
*Corresponding author - E-mail: kirsty.reid@sasa.gsi.gov.uk 
 
SASA (Science and Advice for Scottish Agriculture) is one of 
the United Kingdom’s (UK) official laboratories and we 
participate, on behalf of the Scottish Government, in the 
annual UK and EU statutory surveillance programmes that 
monitor various UK and imported food & drink for residues of 
pesticides, their metabolites and other degradation 
products. It is mandatory for official UK laboratories to analyse 
all pesticides listed in the EU multiannual control programme 
and to also participate in UK and EU proficiency testing 
schemes.  
SASA routinely screen for captan and folpet and over 100 
other pesticides using an ethyl acetate multi-residue 
extraction followed by GCMS/MS analysis. These pesticides 
are notoriously challenging to analyse since they can degrade 
to their metabolites tetrahydrophthalimide (THPI) and 
phthalimide particularly during GC injection. However, use of 
a deactivated baffled PTV injection liner minimises 
degradation.  
The EU pesticide residue definitions for captan and folpet 
changed in 2016 to include their metabolites 
tetrahydrophthalimide (THPI) and phthalimide, respectively. 
Consequently, THPI and phthalimide were included in the 
SASA GCMS/MS multi-residue method as a screen approach 
only. Separate THPI and phthalimide standards were used to 
monitor degradation and quantify any residues.  
In the poster we will demonstrate the success of this new 
approach by providing quantitative results from retail 
samples of cherries which were analysed as part of the 2017 
UK annual surveillance programme. Preliminary results from 
EU proficiency test EUPT-SRM12-strawberry will also be 
presented.  
 
Keywords: pesticides, GCMS/MS, PTV, captan, folpet 
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P38 
A RAPID METHOD FOR THE ANALYSIS OF 
CHLORATE AND PERCHLORATE BY TWO 
DIMENSIONAL (2D) LC-MS/MS IN FOOD 
PRODUCTS 

Katarzyna Niedzwiedzka1, Neil Schroeder*1 
1) Eurofins Food Testing UK, United Kingdom 
*Corresponding author - E-mail: NeilSchroeder@eurofins.com 
 
The presence of chlorate and perchlorate residues in food 
has been an ongoing concern in Europe. Chlorate enters the 
food chain through washing or disinfecting products using 
chlorinated water. Perchlorate occurs naturally in the 
environment and also can be formed in the atmosphere and 
precipitate into soil. The EFSA published a Scientific Opinion 
on the risks to public health related to the presence of 
perchlorate in food, in particular fruit and vegetables. 
Subsequently the UK Food Standards Agency (FSA) 
recommended monitoring chlorate and perchlorate levels in 
the food supply chain. Of the European Reference Laboratory 
methods published by the EURL-SRM website that are 
available for chlorate and perchlorate analysis the EURL 
methods (QuPPe-Method Version 9.2) suggest two options 
that use either the Hypercarb column (M 1.3) or the Acclaim 
Trinity P1 column (M 7), although for the latter method there 
are as yet no example chromatograms. We were interested in 
the new method on the Acclaim Trinity P1 column as it 
appeared to offer a rapid analysis, however the method was 
heavily influenced by matrix and was not sufficiently robust for 
our purposes in our initial investigations. To overcome these 
limitations we introduced some modifications to the method 
most significantly a second chromatographic dimension for 
the analysis. This approach utilises a simple heart-cutting 
technique that initially separates the analytes on a HILIC-type 
phase before transferring on to the Acclaim Trinity P1 column. 
This significantly reduces the matrix that would otherwise 
accumulate on the second column and allows for rapid 
analysis. The method has now been developed and validated 
according to the SANTE guidelines and is suitable for delivery 
fast and accurate results, which is key to high volume testing 
laboratory. The developed analytical method was applied to 
fruits, vegetables and dairy products using 18O stable isotope 
labelled standards. Samples were selected based on risk 
assessment and likelihood of contamination which was 
indeed confirmed for some. The changes in the analysis 
procedure helped with eliminating the mass trace chlorate 
impurity peak which was observed in the perchlorate 
standards in the reference method. Most of the extracts can 
be injected directly on the instrument; this is however 
dependent on the expected residue levels. The lower 
injection volume decreased the amount of the matrix injected 
on the instrument, eliminated interferences and 
contamination problems which led to improved robustness 
and productivity. The quick extraction in combination with the 
shorter run time means that results can be ready within hours 
of sample receipt. The linear range used was 0.005–0.02 
mg/kg. Average recoveries are within the SANTE advised 
range of 70-120%. The method has been successfully 
implemented and allowed the laboratory to provide fast and 
reliable results which is critical when dealing with high 
volumes of perishable products.  
 
Keywords: chlorate, perchlorate, 2D LCMS/MS, residues, 
contaminants 

P39 
DEVELOPMENT OF A CERTIFIED REFERENCE 
MATERIAL FOR SELECTED PESTICIDES IN 
CUCUMBER 

Penka Shegunova1, Stefan Harbeck1, Berit Sejeroe-
Olsen1, Marta Dabrio*1 
1) European Commission, Joint Research Centre- Health, 
Consumer and Reference Materials, Belgium 
*Corresponding author - E-mail: Marta.dabrio@ec.europa.eu 
 
One of the most difficult elements during analytical method 
validation is the bias estimation. This difference between the 
measured value and the true value can be evaluated by 
analysis of a suitable Certified Reference Material (CRM).  
In the field of pesticide residue analysis the availability of 
matrix CRMs is very low for a number of reasons. 
Consequently laboratories are applying other alternative 
laborious approaches such as spiking of the different 
commodities to estimate pesticide recoveries. The European 
Commission; Joint Research Centre, accredited for the 
production of reference materials, is working to provide 
CRMs in this area, as they are ideal tools to assess and control 
the quality of the analytical methods.  
Cucumber was chosen as a matrix representing high water 
content commodities of plant origin. The CRM material was 
spiked with 16 different pesticides and was processed to 
significantly reduce its water content and stored at -70 °C to 
preserve the stability of the pesticides in the matrix over time.  
An interlaboratory comparison was recently conducted to 
establish the certified values for the pesticides in the 
cucumber material. Seventeen laboratories were carefully 
selected fulfilling quality requirements for their participation 
in the campaign. The selection of the target pesticides and 
the results for the interlaboratory comparison will be 
presented and discussed, as well as the process for 
assignment of the certified value.  
 
Acknowledgement: Prof. Amadeo R. Fernandez-Alba and the 
EURL for pesticides in fruits and vegetables are acknowledged for 
their contribution during the selection of target pesticides for this 
project. 
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P40 
ROUTINE QUANTITATIVE METHOD OF ANALYSIS 
FOR PESTICIDES USING GC-ORBITRAP MASS 
SPECTROMETRY IN ACCORDANCE WITH 
SANTE/11945/2015 GUIDANCE  

Dominic Roberts1, Samanta Uclés Duque2, 
Amadeo Fernandez-Alba2, Paul Silcock*1, Jason Cole1 
1) Thermo Fisher Scientific, United Kingdom 
2) University of Almeria, Spain 
*Corresponding author - E-mail: paul.silcock@thermofisher.com 
 
The analysis of pesticide residues in food is challenging 
because of the high number (typically >800) of substances 
that need to be analyzed in a diverse range of complex 
matrices, at low cost and with a fast reporting time. In order 
to achieve this within a routine environment, sensitive and 
selective LC and GC triple quadrupole MS systems are used. 
However, when such large numbers of compounds need to 
be analyzed it is an advantage to employ a system with full 
scan acquisition providing the performance is similar to that 
of triple quadrupole techniques. A generic acquisition based 
on full scan MS is more straightforward and provides 
additional information compared with multiple reaction 
monitoring by triple quadrupole mass spectrometry. It also 
increases the scope of the analysis, as target compounds are 
selected post acquisition. In order to obtain sufficient 
selectivity in the full scan mode, high resolution/high mass 
accuracy MS instruments are required.  
In this study, the quantitative performance of the Thermo 
Scientific™ Exactive™ GC Orbitrap™ GC-MS system was 
evaluated for the routine analysis of GC-amenable pesticides 
in leek, orange and tomato matrices. In total 99.3% of the 153 
pesticide/matrix combinations were detected below the 
respective maximum residue limits (MRLs) with excellent 
linearity and in compliance with the SANTE/11945/2015 
method performance criteria. Quantitative linearity was 
assessed using matrix matched standards across a 
concentration of 0.5-500 μg/Kg. In all cases, the coefficient of 
determination (R2) was >0.99 for each pesticide from its LOD 
to 500 μg/Kg in the three matrices. Importantly, the scope of 
the analysis is increased by acquisition in full scan with 
targeted data processing with a compound database. 
Acquisition using 60,000 FWHM resolving power (at m/z 200) 
reduces matrix interferences and increases confidence in 
results when screening for pesticides in complex sample 
matrices. Sub ppm mass accuracy was achieved for all 
compounds over a wide concentration range ensuring that 
compounds are detected with confidence at low and high 
concentration levels. Repeated injections of a tomato matrix 
at 10 μg/Kg showed that the system is able to maintain a 
consistent level of performance (RSD% <6%) over an 
extended period of time as is demanded by the routine 
testing laboratories.  
  
Keywords: Orbitrap, pesticides, HRAM, GC-MS, non-targeted 

P41 
RESIDUE ANALYSIS OF INSECTICIDE IN HONEY 
AND MELLIFEROUS PLANTS USING A MODIFIED 
QUECHERS METHOD WITH LC/MS/MS 

Izabela Hrynko*1, Bożena Łozowicka1, Piotr Kaczyński1 
1) Institute of Plant Protection - National Research Institute, 
Poland 
*Corresponding author - E-mail: I.Hrynko@iorpib.poznan.pl 
 
Chemical protection of plants is an indispensable part of 
modern agriculture. However, it may cause side effects, such 
as poisoning of beneficial organisms or occurrence of 
residues of plant protection chemicals in melliferous plants 
and indirectly in apiculture products. The development of 
rapid and reliable method to determine insecticide residues 
in melliferous plants and honey are essential for determining 
their role in problem of incidental cases of honeybee 
poisoning by pesticides. The aim of this work was to develop 
and validate a rapid, sensitive and selective method for 
determination of 132 insecticide residues in melliferous 
plants and honey samples using modified 
QuEChERS/LC/MS/MS. Different parameters affecting the 
extraction performance of the method such as amount of 
sample, type of the extraction solvent and the type of clean-
up sorbents were thoroughly investigated. The effectiveness 
of the clean-up was tested for various sorbents (Florisil, 
alumina, PSA, C18, C8). The method was validated through 
linearity, LODs, accuracy and precision and the matrix effect 
on the honey and melliferous plants.  
 
Keywords: honey, melliferous plants, insecticides, QuEChERS, 
LC/MS/MS 
 
Acknowledgement: This work was supported by Ministry of 
Science and Higher Education (Ministerstwo Nauki i Szkolnictwa 
Wyższego), project ID:SBI-01. 
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P42 
DISSIPATION KINETICS AND HAZARD QUOTIENT 
(HQ) ASSESSMENTS OF IMIDACLOPRID AND ITS 
METABOLITES IN FRUITING VEGETABLES UNDER 
GREENHOUSE CONDITIONS ESTIMATED BY 
MODIFIED QUECHERS/LC–MS/M 

Patrycja Mojsak*1, Bożena Łozowicka1, Piotr Kaczyński1 
1) Institute Plant Protection-National Reaserch Intitute, Poland 
*Corresponding author - E-mail: p.mojsak@iorpib.poznan.pl 
 
Fruiting vegetables represent a broad variety of plants, 
including peppers, tomatoes, cucumber which forms an 
important component of the human diet. They are rich 
sources of minerals, vitamins, essential amino acids, sugars 
and dietary fibers. However, pests are still one of the leading 
factors threatening Solanacea or cucurbits with edible peel 
production. Therefore, a large number of pesticides are 
applied to control these pests, however increasing the 
potential risk for human exposure.  
The degradation behavior and dietary intake risk of 
imidacloprid and their metabolites (imidacloprid, 
imidacloprid-guanidine hydrochloride, imidacloprid-olefin 
and imidacloprid-urea) in leaves and fruiting vegetables 
grown in greenhouse were investigated. A simple, rapid 
analytical method for the quantification of neonicotinoids 
residues in fruiting vegetables was developed using modified 
QuEChERS/LC–MS/MS. The effectiveness of the clean-up was 
tested for various sorbents or mix of sorbents: GCB, C8, PSA, 
C18, diatomaceous earth, VERDE, ChloroFiltr and Chitosan.  
The dissipation of imidacloprid and its metabolites was 
described according to a first–order (FO) kinetics equation 
with R2 between 0.9155–0.9868. The results showed that the 
time after 50% (DT50) of the substance degraded was different 
for leaves and vegetables. The results of dietary intake 
assessment indicated that the dietary intake of the 
imidacloprid and its metabolites from tomatoes and 
cucumbers for consumers were acceptable. This study would 
provide more understanding of residue behavior and dietary 
intake risk by imidacloprid used under greenhouse 
conditions.  
 
Keywords: pesticide and metabolites, fruiting vegetables, 
sorbents, LC/MS/MS, QuEChERS 
 
Acknowledgement: This work was supported by Ministry of 
Science and Higher Education (Ministerstwo Nauki i Szkolnicwa 
Wyższego), project ID:SBI-01. 

P43 
ACHIEVING FAST AND EFFICIENT SEPARATIONS 
USING SUPERFICIALLY POROUS PARTICLE 
COLUMN TECHNOLOGY 

Joseph Konschnik1, Frances Carroll1, Sharon Lupo1, 
Shun-Hsin Liang1, Ty Khaler1, Paul Connolly1, Rick Lake1, 
Rob Freeman1, Carrie Sprout*1 
1) RESTEK Corporation, United States of America 
*Corresponding author - E-mail: carrie.sprout@restek.com 
 
Superficially porous particles (SPP) have been proven to 
provide fast and efficient separations. These particles feature 
a solid, impermeable core enveloped by a thin, porous layer 
of silica that decreases the diffusion path and reduces peak 
dispersion. When combined with highly selective stationary 
phases, the result is significant improvements in efficiency 
and sensitivity over fully porous particles (FPP) of similar 
dimension.  
Through various experiments we hope to demonstrate the 
advantages of SPP columns over columns packed with 
traditional 5 μm and 3 μm FPP particles. When used in the 
development of new assays, SPP particles allow fast run times 
and excellent method performance without changes in 
instrumentation.  
The performance of SPP particle columns will be 
demonstrated on a variety of applications, including 
aflatoxins, pesticides, and veterinary drugs. Run time, signal 
to noise ratio, and resolution will be evaluated in these 
experiments.  
The versatility of these columns makes them ideal for 
separations in animal health, food safety, and other testing 
areas. For example, when it comes to analyzing toxic 
substances in agricultural matrices, such as aflatoxins in 
wheat, speed is of paramount importance. Four aflatoxins can 
be eluted in less than 1.5 minutes using Ammonium formate 
and formic acid modified mobile phases and mass 
spectrometry detection.  
Restek LC columns offer the speed of superficially porous 
particles with the resolution of the highly selective stationary 
phases, allowing peak separation and faster analysis times to 
be achieved without expensive UHPLC instrumentation.  
 
Keywords: Restek, pesticides, veterinary drugs, aflatoxins, Raptor 
SPP, superficially porous, LC, HPLC, UHPLC, LCMSMS 
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P44 
RAPID LC-MS/MS METHOD FOR THE ANALYSIS 
OF INSECTICIDES AND ASSOCIATED 
METABOLITES IN EGG AND OTHER POULTRY 
PRODUCTS IN RESPONSE TO A 
CONTAMINATION CRISIS 

Ashley Sage*1, Jianru Stahl-Zeng1, Jason Causon1, Mike 
Whitmore2, Said El Ouadi1, Gerard Franken3, Thomas 
van Leeuwen3, Niels Martha3 
1) SCIEX, United Kingdom 
2) Phenomenex, United Kingdom 
3) TLR International Labs, Netherlands 
*Corresponding author - E-mail: ashley.sage@sciex.com 
 
During August 2017, fipronil was detected in eggs produced 
from poultry farms and Belgium and The Netherlands. 15 
other European countries were also affected prompting the 
recall of millions of eggs from human consumption. Fipronil, 
a broad spectrum insecticide which belongs to the 
phenylpyrazole chemical family, is used in the application of 
red mite, flea, cockroach and ant control. It is the main active 
ingredient in many flea prevention pet care products. The 
World Health Organisation (WHO) has classed Fipronil as 
class II moderately hazardous pesticide. For eggs, European 
legislation sets the maximum residue limit (MRL) in Regulation 
(EC) No. 396/2005 at 0.005 mg/kg. The European Food 
Safety Authority (EFSA) defines an Acute Reference Dose 
(AFrD) of 0.009 mg/kg body weight. AFrD refers to the 
maximum amount of a substance that can be ingested with 
no health hazard. At 0.72 mg/kg, the EU Commission 
proposes this level of contamination of fipronil could present 
an acute health risk.  
Herein, we describe a fast and sensitive multi-component 
single method using LC-MS/MS for the detection and 
quantitation of fipronil and its associated metabolites, along 
with amitraz and its associated metabolites in eggs and other 
poultry products. Both compounds are used as insecticides 
on control of fleas and ticks. The developed assay uses a 
modified QuEChERS sample preparation method for the 
extraction of the egg and poultry matrices. Chromatography 
was performed using a reversed phase water/methanol 
gradient at a complete runtime of 7 mins injection to 
injection, using a Phenomenex Kinetix Polar 
C18 column. Mass Spectrometry is performed on a SCIEX 
6500+ Triple Quadrupole LC-MS/MS instrument using 
electrospray ionization, scheduled MRM detection with 
simultaneous positive/negative ionization switching 
throughout the run. Results from the assay easily meet the EU 
regulation MRL in terms of LODs, LOQs, signal to noise, MRM 
ion ratio accuracy and CV and we will show data to highlight 
such on both spiked samples and ‘real’ samples where 
positive results were found.  
 
Keywords: residues analysis, LC-MS/MS, QuEChERS, scheduled 
MRM, egg matrix 

P45 
A NOVEL DATA-INDEPENDENT ACQUISITION 
STRATEGY FOR NON TARGETED, ACCURATE 
MASS CONTAMINANT SCREENING 

Gareth Cleland*1, Kirsten Craven1, Simon Hird1, Adam 
Ladak1, Lauren Mullin1, Dimple Shah1 
1) Waters Corporation, United States of America 
*Corresponding author - E-mail: gareth_cleland@waters.com 
 
Companies and environmental regulatory authorities 
continue to investigate High Resolution Mass Spectrometry 
(HRMS), non-targeted, screening techniques to expand the 
scope of their screening methods. Improvements in mass 
spectrometer sensitivity and highly selective acquisition 
techniques, alongside advancements in the informatics used 
to process and review data, are facilitating the task.  
Several fruit and vegetable samples, previously characterized 
by a collaborator, were screened against a pesticide library 
using several Data-Independent-Acquisitions (DIA). DIA 
strategies for complex mixture analysis, particularly within a 
contaminant screening environment offer significant 
efficiency advantages in that they enable a generic, non-
biased strategy for data acquisition. The work will discuss the 
use of a novel DIA method – SONAR, in which precursor and 
product ion data are acquired with a sliding quadrupole 
window - for use in accurate mass screening applications and 
its use alongside more traditional DIA strategies such as full 
scan low and high collision energy acquisition (MSE), and its 
ion-mobility enhanced variant (HDMSE).  
A comparison of the outcomes from MSE, HDMSE and SONAR 
screening sets will be presented.  
All techniques were able to detect contaminants present. 
However, the comparison of each technique with increasing 
matrix complexity shows that the ability of non-selective full 
scan experiments (MSE) to generate clean product ion spectra 
is reduced when compared to HDMSE and SONAR datasets.  
 
Keywords: data-independent-acquisition, non-targeted 
screening 
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P46 
OVERCOMING THE CHALLENGES OF 
ANALYSING IONIC POLAR PESTICIDES IN FOOD 

Benjamin Wuyts1, Euan Ross*1, Dimple Shah1, Simon 
Hird1, Eimear McCall1 
1) Waters Corporation, United Kingdom 
*Corresponding author - E-mail: euan_ross@waters.com 
 
Glyphosate is a non-selective broad spectrum herbicide, 
which accounts for more than half of global herbicide sales. 
While discussions on the toxicological concerns of 
glyphosate and associated compounds continue, maximum 
residue limits (MRLs) are enforced globally, requiring 
continued analytical testing to ensure consumer safety. The 
chromatographic analysis of glyphosate, its metabolites and 
similar compounds can prove challenging due to the lack of 
retention by reverse phase techniques. Common alternatives 
include derivatization and ion chromatography. However, 
due to time-consuming sample preparation, MS 
incompatible solvents and the need for specialized 
equipment and/or reagents, the underivatized LC-MS/MS 
approach is still preferred. Due to the physicochemical 
characteristics of these compounds, repeatable peak shape 
and robust methodologies can be challenging to run 
routinely.  
In the poster, a simple UPLC-MS/MS method will be 
presented for the direct analysis of highly polar pesticides, 
which gives sufficient retention and provides excellent 
sensitivity, robustly, to exceed enforced MRLs. A panel of 
representative anionic polar pesticides, including 
aminomethylphosphonic acid (AMPA), glufosinate 
and glyphosate have been targeted in a selection of relevant 
foodstuffs prepared using a modified version of the Quick 
Polar Pesticides (QuPPe) extraction method. 
Chromatographic separation was achieved on a 
novel weak ion exchange/ hydrophilic interaction liquid 
chromatography (HILIC) column, applying an ammonium 
formate mobile phase gradient.  
Method performance was evaluated, in the absence of 
isotopically labeled internal standard, by assessing 
chromatographic repeatability, linearity, accuracy and 
sensitivity. Satisfactory linearity was found for all pesticides 
over a range of 0.0001 to 0.250 mg/kg in all matrices (R² > 
0.995, residuals < 20%). The repeatability (%RSD) of the 
method was determined using spiked matrices, prepared in 
replicates. Incurred residues detected in certain samples 
were quantified using standard addition calibration curves 
and identified in accordance with the SANTE guidelines 
11945/2015.  
 
Keywords: polar pesticides, glyphosate, UPLC-MS/MS, HILIC 

P47 
CLEAN-UP OF OAT EXTRACTS FOR GC-MSMS 
PESTICIDE RESIDUES ANALYSIS BY PSA, C18, Z-
SEP AND/OR EMR-LIPID 

Susan Strange Herrmann*1, Mette Erecius Poulsen1 
1) Technical University of Denmark, Denmark 
*Corresponding author - E-mail: sher@food.dtu.dk 
 
The level of co-extracted matrix in cereal extracts obtained by 
the QuEChERS method (EN 15662) is relatively high. Recently 
we found that dSPE with PSA (primary secondary amine) 
efficiently reduce the amount of co-extracted matrix in cereal 
extracts and that more PSA (150 mg/ml extract) is needed for 
efficient reduction of the matrix in oat extract than in e.g. 
wheat extracts (25 mg/ml extracts), thus significantly more 
than according to CEN 15662. Though, even though oat 
extracts are cleaned with 150 mg PSA/ml extract interfering 
matrix still occur in such amounts that it compromises the 
robustness of the GC-MSMS analysis for some analytes. 
Recently new products, using other types of sorbents, have 
become increasingly popular for clean-up of problematic 
matrices, i.e. zirconium based sorbents (Z-sep) and more 
recently the product Enhanced Matrix Removal–lipid (EMR-
lipid).  
We have therefore studied whether a modified QuEChERS 
method, including an optimised clean-up procedure 
employing more than one sorbent, could be suggested for 
the analysis of pesticides in oat by GC-MSMS. Various 
combination of the sorbents PSA, Z-sep, EMR-lipid were 
tested for their ability to provide acceptable analytical results 
for around 100 pesticides in oat.  
To test the effect of the individual clean-up sorbents, but also 
the effect of combining two or more sorbents, a four factor 2-
level factorial experiment (full resolution) was setup. Such a 
full factorial experiment involves 16 different combinations of 
the four sorbents. Sixteen samples of oat flour in double 
determinations were spiked with 101 pesticides at a level of 
0.02 mg/kg. For PSA, C18 and Z-sep sorbent the standard 
extraction and clean- up procedure at EURL-CF was 
employed. For EMR-lipid, the procedure described by the 
producer was employed. Analyses of the final extracts were 
performed on GC-MS/MS. The two clean-up procedures that 
in this factorial experiment were found to provided 
acceptable recoveries for the highest number of pesticides 
were selected and validated for more than 100 compounds 
at one spike level in oat employing 6 replicates for 
determination of recovery and RSDr. The performance of 
these two alternative clean-up procedures were compared 
with that of the CEN 15662 (i.e. 25 mg PSA/ml extract) and the 
procedure suggested in our recent study (i.e. 150 mg PSA/ml 
extract).  
The study setup and the obtained results will be presented on 
the poster.  
 
Keywords: dispersive solid phase extraction, difficult matrices, 
pesticide residue analysis 
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P48 
CONTROL OF PESTICIDE RESIDUES IN ONION 
AND CABBAGE SAMPLES ON THE MARKET OF 
THE REPUBLIC OF SERBIA IN 2016 

Vojislava Bursić*1, Gorica Vuković2, Žarko Ilin1, Boris 
Adamović1, Tijana Zeremski3, Nebojša Vuković2, 
Sonja Gvozdenac3 
1) University of Novi Sad, Faculty of Agriculture, Serbia 
2) Institute of Public Health of Belgrade, Serbia 
3) Institute of Field and Vegetable Crops, Serbia 
*Corresponding author - E-mail: bursicv@polj.uns.ac.rs 
 
Republic of Serbia has “Regulation of the maximum residue 
limits in pesticides in food and feed and about food and feed 
which set the maximum residue limits of pesticides” which 
adapted the MRLs values to the valid MRLs in the European 
Union. Our studies comprised the determination of the 
pesticide residues content in 54 cabbage and 50 onion 
samples from the market of the Republic of Serbia taken 
during 2016, by liquid chromatography coupled to tandem 
mass spectrometry – LC-MS/MS in the ESI+ mode. The 
samples were tested regarding the content of 90 pesticides. 
The validation procedure for the method was in accordance 
with SANTE/11945/2015 and it was carried out using blank 
onion and cabbage samples spiked with a pesticide mix 
solution at four levels: 0.01, 0.02, 0.1 and 0.2 μg/mL, with 
carbofuran–D3, acetamipride-D3 and carbendazime-D3 as 
the internal standards. The obtained R2 values for all the 
investigated pesticides (in onion and cabbage) were higher 
than 0.99. The recovery data were obtained by spiking blank 
samples at two concentration levels (0.01 and 0.10 mg/kg) in 
five replicates, yielding recoveries in the range of 70–125%. 
The precision values expressed as a relative standard 
deviation (RSD) were lower than 20% for the intraday 
precision. The LODs were calculated using the Agilent 
MassHunter B.04.00 software, and the LOQs were 
experimentally set at 0.01 mg/kg. The most frequently 
detected pesticides in cabbage samples were clothianidin, 
pyrimethanil, metalaxyl, azoxistrobin and thiamethoxam. In 
onion samples, the most abounded pesticides were 
metalaxyl-M, dimetomorph, spinosad and spirotetramat. The 
detections were below the MRLs. These results indicate that 
the producers have started to apply GAP, but not in all the 
segments since the detection of pesticides which are not 
registered for use in the Republic of Serbia were applied.  
 
Keywords: pesticide residues, cabbage, onion, LC-MS/MS 
 
Acknowledgement: The authors acknowledge the financial 
support of the Ministry of Education and Science, Republic of 
Serbia, Project Ref. TR31036. 

P49 
MULTIRESIDUE PESTICIDE ANALYSIS OF KALE 
AND GRAPES USING QUECHERS AND HIGH 
PERFORMANCE LIQUID CHROMATOGRAPHY 
COUPLED WITH TANDEM MASS SPECTROMETRY 

Scott Krepich*1, Laura Snow1, Matthew Trass1 
1) Phenomenex, United States of America 
*Corresponding author - E-mail: scottk@phenomenex.com 
 
Kale and Grapes are included in the USDA’s national 
pesticide residue monitoring program for produce and are in 
increased demand and consumption globally. The use of a 
QuEChERS technique followed by LC-MS/MS has proven to 
be an effective approach for screening multiresidue 
pesticides from various produce items including kale and 
grapes. Following the EN 15662 pesticide residue method 
using roQ™ QuEChERS extraction kit and clean-up dSPE kit, 
along with the use of a high efficient and wide polarity 
Kinetex®5 μm Biphenyl Core-Shell HPLC column, a pesticide 
screening method was developed using LC-MS/MS in under 
16 minutes. Over 100 Pesticides were screened at 
concertation ranges between 0.05 ppm to 1 ppm with a 
recovery range of 70-130%. The method produced excellent 
recoveries and selectivity for the earlier eluting polar 
pesticides owing to the biphenyl phase functionality of the 
Kinetex Biphenyl column.  
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P50 
IDENTIFICATION AND DETERMINATION OF 153 
PESTICIDES IN FRUITS AND VEGETABLES BY 
HIGH-PERFORMANCE LIQUID 
CHROMATOGRAPHY QUADRUPOLE-TIME-OF-
FLIGHT MASS SPECTROMETRY 

Anton Korotkov1, Alexander Andoralov*1 
1) Vladimir State University, Russia 
*Corresponding author - E-mail: Antonio-II@ya.ru 
 
Modern production is almost impossible to imagine without 
chemical means of protection. A large number of different 
pesticides are used to protect agricultural products during 
production, storage and transportation. Now the list of 
pesticides that can be used includes more than 1700 different 
active substances and more than 350 of their esters and salts.  
On the territory of the Eurasian Customs Union, there are 
MRLs for 573 pesticides, while for many products it is 
necessary to determine the residual quantities of 100 or more 
pesticides. So, for example, for grapes it is established MRL 
for 154 pesticides.  
Currently, the determination of residual amounts of 
pesticides is increasingly carried out using QuEChERS (Quick, 
Easy, Cheap, Effective, Rugged and Safe). The extraction of 
the desired components in this process is carried out with 
acetonitrile in the presence of buffering salts. Purification of 
extracts from lipids, fats and proteins is carried out with bulk 
sorbents Bondesil-PSA, C18, graphite black, ion-exchange 
resins and their combinations.  
The use of QuEChERS sample preparation does not allow the 
use of a unified approach for different types of products and 
when analyzing extracts on mass spectrometric detectors, a 
strong matrix effect is revealed - from 12 to 2490%.  
A method for the determination of 153 pesticides in fruits and 
vegetables by the method of high-performance liquid 
chromatography tandem quadrupole-time-of-flight mass 
spectrometry using acetonitrile extraction without the use of 
QuEChERS is proposed. The ranges of determined pesticide 
contents were 0.01-2 mg/kg. The relative standard deviation 
of the analysis results does not exceed 4-18%. The effect of 
the matrix is practically reduced to zero. The duration of the 
analysis is 20-30 minutes.  
 
Keywords: pesticides, HPLC, time-of-flight, fruits and vegetables 

P51 
DEVELOPMENT OF MULTI-RESIDUE PESTICIDES 
DETERMINATION METHOD IN BROWN HARE 
KIDNEY 

Vojislava Bursić1, Gorica Vuković*2, Nebojša Vuković2, 
Dejan Beuković1, Aleksandra Petrović1, Ivana Ivanović1, 
Dušan Marinković1 
1) University of Novi Sad, Faculty of Agriculture, Serbia 
2) Institute of Public Health of Belgrade, Serbia 
*Corresponding author - E-mail: goricavukovic@polj.uns.ac.rs 
 
Agricultural intensification has resulted in the increased 
mechanization, the use of chemical compounds, and in 
dramatic changes of landscape characteristics such as the 
decrease in permanent vegetation cover, the increase in field 
size and the reduction of habitat diversity. The occurrence of 
pesticide poisoning in wildlife is a matter of species 
susceptibility (hazard of a compound) and likelihood of 
exposure. The aim of this work was to develop a liquid 
chromatography tandem mass spectrometry method (LC-
MS/MS) for the simultaneous identification and quantification 
of 70 pesticides in brown hare kidneys. The validation was 
done in accordance with SANTE/11945/2015 by triple 
quadrupole mass spectrometer (Agilent 6410B Triple Quad 
Mass Spectrometer, USA) in positive electrospray ionization 
using multiple reaction monitoring mode (MRM) with the 
QuEChERS extraction of pesticides. The method was 
validated for accuracy, precision, linearity, limits of detection 
and limits of quantification (LODs and LOQs). The calibration 
was performed as MMC. The calibration range was from 0.01 
to 0.1 μg/ml. The obtained R2 was higher than 0.99 for all the 
studied pesticides. The LOQs were set on 0.01 mg/kg. For the 
recovery, the samples were spiked with the analytes at three 
concentration levels (0.05, 0.1 and 0.2 mg/kg). The average 
recoveries for all analytes were in the range from 64.7 to 
117.8% (RSDs 8.24–19.14%). The obtained mean values of the 
responds were with RSD <20%. An efficient, sensitive and 
reliable LC-MS/MS method has been developed which can 
be applied in the analysis of real samples.  
 
Keywords: method validation, pesticides, brown hare kidney, LC-
MS/MS 
 
Acknowledgement: The authors acknowledge the financial 
support of the AP Vojvodina, the Republic of Serbia, Project Ref. 
104-401-4794/2016. 
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P52 
DETERMINATION OF THE GLYPHOSATE RESIDUE 
IN BEER ON SERBIAN MARKET 

Gorica Vuković*1, Vojislava Bursić2, Marina Đukić1, 
Bojana Špirović Trifunović2 
1) Institute of Public Health of Belgrade, Serbia 
2) University of Novi Sad, Faculty of Agriculture, Serbia 
*Corresponding author - E-mail: gorica.vukovic@zdravlje.org.rs 
 
According to the National Beer Law ("Official gazzette RS", no. 
30/2010) hops, barley malt, unsweetened raw materials and 
water used in beer production are subject to the compulsory 
quality testing in the view of physical, chemical and 
microbiological parameters and the presence of residues of 
plant protection products, biocides or contaminants. The 
pesticides can also be found in beer mostly as contaminants 
in brewing water and grains. In particular the herbicide 
glyphosate has to be monitored carefully since it is widely 
used on crops such as wheat, oats, edible beans and other 
crops. Glyphosate [N-(phosphonomethyl)-glycine] is a polar 
herbicide used in agriculture and horticulture but also 
commonly used around homes and gardens. Its usage was 
approved by the European Commission in 2002. Glyphosate 
is a total, non-selective and post-emergent herbicide, 
developed in 1971 by the Monsanto Company. This 
herbicide is among the most sold single crop-protection 
chemical products on the market. Glyphosate is a topic with 
an extraordinary degree of public attention and concerns 
since the International Agency for Research on Cancer (IARC), 
a branch of the World Health Organization, classified 
glyphosate as a probable human carcinogen. The 
chromatography of glyphosate is challenging because of its 
high polarity. A well-established method including a rapid 
extraction with water (with 0.1 M KOH) and aliquot 
derivatisation that involves the step with 9-
luorenylmethylchloroformate (FMOC) in borate buffer and 
detection based on liquid chromatography coupled to 
electrospray tandem mass spectrometry (LC–ESI-MS/MS). 
This method made a rapid and sensitive analysis [limit of 
quantification (LOQ) 10 μg/kg] of the glyphosate in daily 
routine analysis possible. During 2017 we have analyzed 14 
beer samples and none of the samples have been 
contaminated by glyphosate.  
 
Keywords: glyphosate residue, beer, LC-MS/MS 

P53 
THE MULTI-RESIDUE ANALYSIS OF 14 
PESTICIDES IN STRAWBERRY, BELL PEPPER, 
KOREAN CABBAGE BY QUCHERS AND LC-
MS/MS 

Jinyoung Kim1, Hyesoon Kang*1 
1) National Agricultural Products Quality Management Service, 
South Korea 
*Corresponding author - E-mail: k6300n@korea.kr 
 
This study was conducted to develope for the QuChERS 
method of the 14 pesticide residues in strawberry, bell 
pepper, Korean cabbage by LC-MS/MS.  
The 14 pesticides were spiked at two levels of 0.01 and 0.1 
mg/kg. The pesticides were extracted from each sample by 
using acetonitrile, a QuEChERS EN 15662 method packet, 
and analyzed by LC-MS/MS in ESI mode. Standard calibration 
curves were made by matrix matched standards and their 
correlation coefficients were higher than 0.995. The recovery 
of 11 pesticides were in the range of 70-130% with <20% CV 
except 3 pesticides, pymetrozine, propamocarb, and 
bifenazate. The recovery rates of pymetrozine in strawberry, 
bell pepper, Korean cabbage were 8, 67 and 63%, 
respectively. Propamocarb in strawberry was 61% and 
bifenazate in bell pepper was 40%. The recoveries of 3 
pesticides are influenced by the pH of the extract and 
QuEChRES method was modified in various ways. AOAC 
2007.01 method packet was used for the extraction instead 
of EN 15662 method packet to rase the recovery rates of 
pymetrozine and propamocarb. The recoveries of two 
pesticides were 113, 106, 92 and 101%, respectively. 
Bifenazate in bell pepper was extracted with acetonitrile and 
conc. sulfuric acid 0.1 ml and the recovery was 92%.  
The results indicated that the method using QuEChERS and 
LC-MS/MS could be applied for 11 pesticide residues in 
strawberry, bell pepper and Korean cabbage. But the 
QuEChERS was needed to be modified for some pesticides.  
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P54 
DEVELOPMENT OF AUTOMATED SAMPLE 
PREPARATION METHOD FOR PESTICIDE 
ANALYSIS IN BABY FOODS USING SOLID PHASE 
MICROEXTRACTION WITH ANALYSIS BY GC-MS 

Katherine Stenerson*1, Robert Shirey1, Yong Chen1, 
Jan Havlicek2 
1) MilliporeSigma, United States of America 
2) Merck spol. s r.o., Czech Republic 
*Corresponding author - E-mail: katherine.stenerson@sial.com 
 
Solid phase microextraction (SPME) is a technique that can be 
used for the analysis of a wide variety of analytes in many 
different sample matrices. For analytes of low volatility, such 
as pesticides, immersion of the SPME fiber into sample is 
required for extraction. High background samples, such as 
many foods, pose a challenge due the presence of fats, 
sugars, pigments and other macromolecules. These can stick 
to the fiber and reduce its usable life and/or be transferred to 
the GC, where they may interfere with chromatographic 
analysis. If the challenges of the immersion technique are 
resolved, sample preparation via SPME may be simplified and 
streamlined with the use of automation.  
In this work, data illustrating the development of an SPME 
method for the GC/MS analysis of pesticide residues from 
baby food, a heavy background food sample, will be 
presented. Specifically, this presentation will focus on the 
advantages of using an overcoated versus a standard SPME 
fiber. Ruggedness of the SPME method was found to be 
improved through the use of the overcoated SPME fiber in 
combination with a post-extraction wash step. Optimization 
of parameters in the SPME method, such as sample pH 
adjustment, salt addition, sample dilution, and extraction 
temperature will be described. Results will be presented 
showing the final SPME method applied to samples of pureed 
prune baby food spiked with pesticides included on the list 
described as part of EU directive 2006/125/EC.  
 
Keywords: SPME, pureed prune, pesticides, baby food 

P55 
TRANSFERRING ANALYSIS OF MULTIPLE 
PESTICIDES TO A NEW GC-MS/MS PLATFORM 
WITH AN EFFICIENT ION SOURCE 

Petr Mraz*1, Lucie Drabova1, Katerina Mastovska3, 
Jana Pulkrabova1, Jana Hajslova1 
1) University of Chemistry and Technology, Prague, Department 
of Food Analysis and Nutrition, Czech Republic  
2) Covance Laboratories, USA 
*Corresponding author - E-mail: mrazp@vscht.cz 
 
The use of pesticide preparations aimed at food crops 
protection has become, unfortunately, a common practice in 
conventional farming. In spite of the effort to minimize the 
extent of treatments by using various complementary 
measures, pesticide residues might be transferred into 
human food chain, thus posing a health risk for consumers. 
With regards to a high number of residues potentially 
occurring in foodstuffs, the availability of analytical method 
for screening of multiple analytes representing various 
pesticide classes is urgently needed. To assure meeting 
reliable pesticide residues analysis, criteria defined in 
SANTE/11945/2015 document have to be met.  
In our study, the routine multiresidue GC-MS/MS method 
employing Agilent 7000 series MS detector was transferred 
to a new instrumental platform employing new 7010 series 
detector with a high efficiency electron ionization (EI) source 
declared by producer to be significantly more sensitive, 
approx. by one order of magnitude. A comprehensive 
validation study with more than 300 pesticides in plant matrix 
was performed. To eliminate the need to prepare matrix 
matched standards, analytical protectants (D-sorbitol, D-
Glucurono-6,3-lactone, 3-Ethoxy-1,2-propanediol) were 
used. The generated validation data, when compared with 
those obtained by the previous system, showed superiority in 
most performance characteristics. Specifically lower LOQs 
were achieved, although the equivalent of matrix introduced 
into system was lower compared to until that time used 
routine method. Worth to notice that the dynamic MRM data 
acquisition mode (as compared to segment MRM) resulted in 
a further improvement of peak shapes, thus more reliable 
quantification. This presentation will critically assess the 
obtained data against criteria laid down in ´Guidance 
document on analytical quality control and method validation 
procedures for pesticides residues analysis in food and feed´ 
mentioned above.  
 
Keywords: pesticide residues, GC-MS/MS, new EI source, 
multiresidue method, validation 
 
Acknowledgement: This work was supported from specific 
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P56 
DETERMINING PESTICIDE RESIDUES IN 
EXPOSURE VIAS FOR BEES IN A SEMI-FIELD 
STUDY 

Víctor Cutillas1, Francisco José Díaz-Galiano1, 
Samanta Uclés1, Mª Dolores Hernando2, 
Adriana Escudero3, Amadeo R. Fernández-Alba*1 
1) Agrifood Campus of International Excellence (ceiA3), 
Department of Physics and Chemistry, University of Almeria, 
Almeria, Spain 
2) National Institute for Agricultural and Food Research and 
Technology (INIA), 28040, Madrid, Spain  
3) Research & Techonology, Food & Agriculture (IRTA), 
Barcelona, Spain 
*Corresponding author - E-mail: amadeo@ual.es 
 
In this study, two field experiments were designed to evaluate 
PPP (plant protection products) residues for examining honey-
bees exposure via pollen and nectar from treated apple-trees. 
The onus was to assess potential exposure vias and concentration 
levels of systemic insecticides, under field-scale application of 
foliar treatment. Field experiments were carried out considering 
the common agronomic practices applied. One goal was to 
evaluate residues of four treatments with acetamiprid, flonicamid, 
imidacloprid and thiacloprid. And, under a tent test, the exposure 
for bees, using mini hives, was evaluated after treatment with 
imidacloprid; whether this systemic insecticide is persistent and 
detected in pollen and nectar after spray application. A battery of 
samples was collected periodically depending on the stage of 
flowering when aprox. 10, 50 and 80% of the flowers have 
opened.  
For monitoring of PPP residues, extraction procedures were 
optimized and a validated analytical method with LC-TQ-MS. 
With the extraction procedures based on QuEChERS, acceptable 
recoveries were obtained at 5 μg Kg-1, within the 70-120% range, 
and the instrumental LOQ was mostly 0.5 μg kg-1. In the tent test, 
consisting of 3 plots, one of them acts as a control, residues of 
Imidacloprid were evaluated after 17 days of spray application 
corresponding to the stage of full flowering when aprox. 70% of 
the flowers were opened. No residues of imidacloprid were 
detected in nectar. In the 2 treated plots, a concentration 
between 3.1-4.7 μg kg-1 was detected in pollen. And, at this stage, 
the level of residues found inside the beehive, in beewax, was 1 
μg kg-1.  
The field study was also carried out with 3 replicates of 30 trees 
per plot. The foliar treatment was applied before the flowering of 
the apple-tree. The level of residues was evaluated at different 
stages of the flowering period, observing a significant reduction 
of the residues. At the stage of full flowering when aprox. 80% of 
the flowers have opened, no residues of imidacloprid, 
acetamiprid, thiacloprid and flonicamid were detected in nectar. 
At this stage of full flowering, the reduction of residues in pollen 
collected from the flowers, was of 72% for acetamiprid, 75% for 
flonicamid and 84% for imidacloprid. The concentration detected 
in the pollen at this flowering stage was of 10.3; 11.5 and 4.7 μg 
kg-1, for acetamiprid, flonicamid and imidacloprid, respectively.  
The objective of this study was to determine the level of residues 
in nectar and pollen, as source of food for bees, and not the 
estimation of their consumption rates and potential effects. The 
aim was to contribute in the empirical determination of exposure 
vias and residue levels when foliar treatment is applied with 
conventional agronomic practiques.  
 
Keywords: pesticide residues, neonicotinoids, honeybee, LC-TQ-
MS/MS, plant protection products 
Acknowledgement: The authors wish to thank the financial 
support given by the national programme for research of INIA, 
project: RTA2013-00042-C10-02/ 01 and 04. 

 
P57 
ANALYSIS OF GLYPHOSATE IN FOOD AND 
BEVERAGE SAMPLES BY ELISA AND LATERAL 
FLOW IMMUNOASSAY 
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Sylvain Enguehard2 
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2) NOVAKITS, France 
*Corresponding author - E-mail: frubio@abraxiskits.com 
 
Samples of baby food, beer, cereals, grains, honey, pancake 
and corn syrup, soy milk, soy sauce, tofu, and wine, purchased 
in the Philadelphia, US metropolitan area were analyzed for 
glyphosate residue using ELISA and a field test lateral flow 
immunoassay.  
The ELISA limit of quantification (LOQ) and range of the 
method were determined for baby food to be (7.5-400 ppb); 
beer (0.375-20 ppb); cereals and grains (7.5-400 ppb); honey, 
pancake syrup, and corn syrup (5 to 800 ppb); soy sauce, soy 
milk, and tofu (75 to 4,000 ppb); wine (0.375-20 ppb). 
Glyphosate residues above the limit of quantification were 
not found in pancake and corn syrup, soy milk, and tofu.  
Results of a survey of the various samples tested will be 
presented, as well as comparison between the ELISA and the 
lateral flow immunoassay.  
 
Keywords: ELISA, glyphosate, honey, immunoassay, soy 
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P58 
APPLICABILITY OF BIOCHIP BASED 
IMMUNOASSAYS TO THE DETECTION OF 
PESTICIDES 

E.B. Johns1, J. Porter1, M.E. Benchikh1, A. Tohill1, 
M.L. Rodríguez*1, R.I. McConnell1, S.P. FitzGerald1 
1) Randox Food Diagnostics, United Kingdom 
*Corresponding author - E-mail: 
scientific.publications@randox.com 
 
Introduction 
Pesticides are broadly applied to kill pests and their 
application to agricultural crops have a negative impact on 
bees, which can contribute to the loss of bee colonies. The 
widespread release of pesticides into the environment can 
also contribute to the occurrence of pesticide residues in the 
food supply. Pesticides are globally regulated by various 
governmental agencies. The availability of screening 
methods allowing the detection of pesticides is then 
beneficial in test settings to monitor their presence to ensure 
food safety. This study reports the applicability of biochip 
based immunoassays to the detection of the pesticides, 
acetamiprid/thiacloprid, azoxystrobin, carbaryl, clothianidin, 
coumaphos, fenpyroximate, imidacloprid, and 
thiamethoxam.  
Methodology 
Immunogens were developed for acetamiprid/thiacloprid, 
azoxystrobin, carbaryl, clothianidin, coumaphos, 
fenpyroximate, imidacloprid and thiamethoxam. They were 
then administered to adult sheep on a monthly basis to 
provide target-specific polyclonal antisera. IgG was extracted 
from the antisera and evaluated via competitive 
chemiluminescent biochip-based immunoassays. The 
selected purified antibodies were immobilised on a biochip 
platform, which is also the vessel for the immunoreactions, 
and analysed using the semi-automated analyser  
Evidence Investigator. Analytical parameters were evaluated.  
Results 
Initial evaluation of each immunoassay showed the following 
sensitivity values, expressed as half maximal inhibitory 
concentration (IC50): 0.121 ppb (acetamiprid), 0.073 ppb 
(azoxystrobin), 0.335 ppb (carbaryl), 0.086 ppb (clothianidin), 
0.172 ppb (coumaphos), 1.34 ppb (coumaphos-oxon), 0.060 
ppb (fenpyroximate metabolite), 2.164 ppb (fenpyroximate), 
0.017 ppb (imidacloprid), 0.062 ppb (thiacloprid), and 0.141 
ppb (thiamethoxam). The intra-assay precision values, 
expressed as CV (%), were <15% for all the immunoassays 
when different concentration levels were assessed.  
Conclusions 
The data of this initial evaluation indicate that these new 
biochip-based immunoassays are applicable to the detection 
of the pesticides, acetamiprid/thiacloprid, azoxystrobin, 
carbaryl, clothianidin, coumaphos, fenpyroximate, 
imidacloprid, and thiamethoxam. Biochip array technology 
offers flexibility to incorporate multiple assays on the same 
biochip, thus up to 44 pesticides could be simultaneously 
detected, leading to consolidation of the screening process 
in test settings.  

P59 
MULTIMETHOD FOR HIGHLY POLAR PESTICIDES 
AND METABOLITES BY IC-MS/MS - FACING THE 
REQUIREMENTS FOR BABY FOOD AT 0.010 
MG/KG REPORTING LEVEL 

Jens Luetjohann*1, Anna Bauer1, Sascha Rohn2, 
Juergen Kuballa1, Eckard Jantzen1 
1) GALAB Laboratories GmbH, Germany 
2) Institute of Food Chemistry, Hamburg School of Food Science, 
University of Hamburg, Germany 
*Corresponding author - E-mail: luetjohann@galab.de 
 
Pesticides and their corresponding metabolites of highly 
polar and/or ionic nature are typically extracted by the QuPPe 
method (Quick Polar Pesticides Method) and the 
measurement accomplished by independent modules 
directed to the specific requirements of the pesticides of 
interest with regard to chromatographic and mass 
spectrometric conditions.  
Though, the published methodology for the determination of 
several highly polar pesticides using stationary phases based 
on porous graphitic carbon, anion exchange or HILIC 
columns does not meet the requirements for baby food 
products according to the Regulation (EC) No. 609/2013 in 
compliance with the maximum residue level of 0.010 mg/kg 
specified in the German Ordinance on Dietetic Foodstuffs. 
Moreover, for the acquisition of a wider scope of polar 
pesticides the sample extract has to be analyzed multiple 
times using different chromatographic conditions and 
columns leading to an extended demand in analysis time and 
costs.  
Therefore, we developed a new sensitive, robust and fast 
multimethod using IC-MS/MS for the determination of 
parameters like fosetyl, phosphonic acid, chlorate, 
perchlorate, ethephon, and 2-hydroxyethylphosphonic acid 
in plant-derived matrices in a single chromatographic run. For 
compensation of matrix effects and differences in recovery 
rates isotopically-labelled internal standards (ILIS) were used.  
The optimized method was fully validated at levels of 0.010 
and 0.100 mg/kg-for all compounds in representative 
commodities like fruit and vegetables, cereals and baby food 
produce of different complexity according to the actual EU 
guidance document SANTE/11945/2015. By the means of 
this method, it was achieved for the first time to quantify 
target analytes like fosetyl and phosphonic acid at a reporting 
level of 0.010 mg/kg essential for organic and infant food 
commodities of plant origin.  
The presented analytical method is suitable for LC-MS-MS 
systems without the need for extra devices such as ion 
electrochemical suppressor systems. So, the method can be 
easily implemented on usual LC-MS/MS systems for the use 
in routine food analysis.  
 
Keywords: phosphonic acid, fosetyl, IC-MS/MS, baby food, highly 
polar pesticides 
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P60 
ANALYSIS OF ETHEPHON RESIDUES BY A NOVEL 
2-DIMENSIONAL LIQUID CHROMATOGRAPHY 
TANDEM MASS SPECTROMETRY APPROACH 

Neil J Schroeder*1 
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*Corresponding author - E-mail: neilschroeder@eurofins.co.uk 
 
A consequence of improvements in instrumentation over the 
last decade has been a trend to reduce sample clean-up steps 
to the point where there are effectively none, except perhaps 
dilution. In a contract laboratory environment there is also a 
requirement for ever faster analysis, which generally 
challenges the chromatographic separation. However 
sensitive a mass spectrometer instrument may be, if an 
analyte of interest is not ionized efficiently its detection will be 
problematic. The difficulty in analysing the highly polar 
pesticides, which have limited or no retention on 
conventional reverse phase chemistries, is quenching of the 
signal by matrix co-extractives that suppress ionisation 
particularly when there is no clean-up. For pesticides that 
were traditionally analysed by Single Residue Methods 
(SRMs) it is now common to use the so-called Quick Polar 
Pesticides method (QuPPe); a technique underpinned by the 
extensive work undertaken by the EU Reference Laboratories. 
This has encouraged laboratories to move to suggested 
solutions from the EURL such as specialised ion 
chromatography methods and the graphitic carbon columns, 
approaches that can have their drawbacks in a laboratory with 
many individual analyte tests on a single instrument. For 
ethephon analysis there are now many lquid chromatography 
solutions in the literature but none that appear to utilise 2-
dimensional chromatography. To achieve a fast analysis with 
sufficient peak resolution from matrix, we have adopted a 
different approach and applied a simple heart-cutting 2-
dimensional liquid chromatography method for the routine 
analysis of ethephon on QuPPe extracts. This approach allows 
us to reduce the analysis time to less than 9 minutes, using a 
reverse phase and anion exchange column combination. 
Critically only acetate buffers that do not contaminate the 
source are used. This approach, using orthogonal column 
chemistries for the chromatography, although not immune 
from some matrix effects, is robust and can be platform 
independent. Using an Agilent 6460 LC-MS/MS instrument 
with an additional pump a typical calibration ranges from 
2ng/mL to 2μg/mL using solvent standards. Any recovery 
losses and matrix suppression is compensated for by using 
ethephon D4 internal standard. The method is validated to 
ISO 17025 at 0.02mg/kg for all commodity types and has 
been in routine use for several years. The development along 
with the pros and cons of this novel approach will be detailed.  
 
Keywords: QuPPe-method, 2D-LC-MS/MS, pesticides, fruit matrix 
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ANALYSIS OF CANNABIS FOR PESTICIDE 
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In the US, 29 states have approved the use of medical 
cannabis and eight states, representing 65 million people, 
have approved recreational use by adults. Canada allows 
medical use and is on a path to full legalization. Because the 
US government still classifies cannabis as a schedule 1 drug, 
all legislation controlling the growing, testing and use of 
cannabis products is done at the state level. Many countries 
in Europe have decriminalized marijuana use and possession 
while others have legalized its medical uses. Pesticide 
residues on cannabis continues to be a hot issue in the press 
and among users of marijuana products. In the US, state 
regulations and their enforcement is a patchwork quilt with 
little uniformity among the states. Some states do little to 
enforce their pesticide regulations and many growers are not 
skilled in the use and application of pesticides. There have 
been many recalls and some growers have gone out of 
business because of pesticide contamination. Therefore, 
pesticide residue testing is important for the quality control 
of a product that may be eaten or inhaled. This paper 
describes the analysis of cannabis extracts for pesticide 
residues using an accurate mass high resolution GC/Q-TOF 
and an ultra-sensitive GC/QQQ. The GC/Q-TOF 
chromatograms were analyzed by applying a "Find by 
Fragments" approach using a personal compound database 
and library (PCDL) containing locked retention times and 
exact mass spectra for about 850 pesticides and 
contaminants. Sample preparation is a major challenge, but 
with sufficient dilution of extracts and instrument selectivity, 
pesticide residue analysis is possible. Sixteen confiscated 
marijuana samples were analyzed by GC/Q-TOF and were 
found to have an average of more than six contaminants in 
each. These included 22 different pesticides, three PAHs and 
two fire retardants. But, the preferred instrument for the 
analysis of GC-amenable pesticides is the GC triple 
quadrupole because of its sensitivity and selectivity. A 500-
fold dilution prevented matrix interferences during the 
analysis.  
 
Keywords: cannabis, marijuana, GC/Q-TOF, GC/QQQ, pesticide 
residues 
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THE SEARCH FOR A ROBUST METHOD FOR 
GLYPHOSATE, AMPA AND OTHER POLAR 
PESTICIDES IN FOOD BY LC/MS/MS 

Tarun Anumol1, Joan Stevens1, Jerry Zweigenbaum*1 
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*Corresponding author - E-mail: j_zweigenbaum@agilent.com 
 
Glyphosate is the active ingredient in the popular herbicide 
roundup and is used throughout the world. Recently, its safe 
use has come into question. This has heightened the demand 
for a sensitive method at the low ppb level for food and even 
lower levels for environmental water analysis. LC/MS/MS 
using triple quadrupole technology can provide both the 
sensitivity and selectivity needed. Methods include 
derivatization with FMOC, derivatization with 
trimethylorthoacetate and then reversed-phase 
chromatography with triple quadrupole MS detection. 
Methods without derivatization include strong cation 
exchange and strong anion exchange with and without ion 
suppression technology after the separation. Additionally, 
mixed mode and ion pairing chromatography has been 
reported and even capillary electrophoresis. Each separation 
combination with mass spectrometry has advantages and 
pitfalls and each dictates their own requirements for sample 
preparation. This is further complicated by the phosphinic 
and zwitterionic chemistries of these compounds. The 
development of a method with a wide range of applicability 
to both polar pesticides and food samples of very different 
composition has been elusive. In this presentation, we will 
discuss these methods and our efforts to develop a singular 
robust procedure that will provide the sensitivity needed for 
food samples from acidic fruits to relatively neutral grains and 
spices. The advantages and disadvantages of the various 
methods that have been reported will be described along 
with the issues related to the chemistry affecting both the 
sample preparation and measurement technique.  
  
Keywords: LC/MS/MS, glyphosate, aminomethylphosphonic acid, 
glufosinate 
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CHALLENGES IN GC-MS ANALYSIS OF PESTICIDE 
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Sucha1, Dana Schusterova1, Jana Pulkrabova1, 
Jana Hajslova1 
1) University of Chemistry and Technology, Prague, Department 
of Food Analysis and Nutrition, Czech Republic  
*Corresponding author - E-mail: lucie.drabova@vscht.cz 
 
In the recent years, Cannabis has been a subject of interest 
not only for medical experts but also for food producers due 
to a high content of biologically active substances. At the 
same time, the need to control its quality and safety has 
grown significantly. Alike in case of many other crops, 
pesticides are applied for pre-harvest protection against 
pests. However, residues of these chemicals may have 
harmful effects on human’s health. Pesticide residues analysis 
of hemp is a challenging task due to high matrix complexity 
and a long list of potential target analytes. In this analysis a 
crucial step is a clean–up procedure. The co-extracts could 
lead to various chromatographic problems, inaccurate results 
and also increased instrument downtime. 
Within this study, the effectiveness of five clean-up 
procedures conceivable for involving in multiresidue 
determination of more than 200 pesticides in Cannabis sativa 
plants was critically assessed. The target analytes were 
extracted using a QuEChERS method, removing of abundant 
matrix co-extracts from acetonitrile phase was then realized 
by (i) freezing out, (ii) freezing out combined with dSPE using 
PSA and MgSO4, (iii) liquid-liquid extraction using hexane, (iv) 
dSPE using PSA and (v) dSPE using PSA, C18 and GCB. 
Finally, identification/quantification of target analytes, new 
instrumental platform consisting of Agilent 7890B gas 
chromatograph coupled to high sensitive Agilent 7010 GC-
TQ mass spectrometer (GC-MS/MS) was employed. The 
performance characteristics achieved were assessed against 
criteria stated in SANTE/11945/2015 document on analytical 
quality control and method validation for pesticides residues 
analysis in food and also quantification limits of the individual 
target analytes. The best results in terms of purification effect 
was achived by procedure (iv) above. Recoveries were in 
range 70–120% for 89% of analytes and LOQ ranged between 
0.01–0.2 mg.kg-1. 81% was less than 0.05 mg.kg-1. 
 
Keywords: pesticide residues, multiresidue method, GC-MS/MS, 
hemp 
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FULLY AUTOMATED DERIVATIZATION AND 
QUANTIFICATION OF GLYPHOSATE AND AMPA 
IN BEER USING A STANDARD UHPLC-MS/MS 
SYSTEM 

Stephane Moreau1, Anja Grüning*1, Robert Ludwig1, 
Philipp Jochems1, Julia Sander1 
1) Shimadzu Europa GmbH, Germany 
*Corresponding author - E-mail: ag@shimadzu.eu 
 
Introduction  
Glyphosate is currently one of the most common pesticides 
used worldwide. In spite of its approval by regulatory bodies 
all over the world, the concern about its harm to humans and 
the environment persists. Therefore, the strict control of 
Glyphosate and its metabolite Aminomethylphosphonic acid 
(AMPA) in food and environment is mandatory.  
The chromatography of glyphosate is challenging due to its 
high polarity. In order to overcome this, there exists a well-
established method including a derivatization step with 9-
fluorenylmethyl chloroformate (FMOC) followed by LCMS 
analysis.  
Here we report a fully automated derivatization followed by 
LC-MS/MS analysis of beer samples. The instrumental set-up 
does not require any additional hardware for sample 
pretreatment but uses the built-in pretreatment function of 
the autosampler.  
Methods  
After precipitation with methanol and centrifugation the beer 
samples were set into the autosampler. The addition of 
internal standards as well as the derivatization of Glyphosate 
and AMPA with FMOC was done fully automatically by the 
autosampler within 15 min. After derivatization the sample 
was injected directly to the LC-MS/MS and analyzed 
accordingly. Due to overlapping sample pretreatment 
functionality, the next sample was already pretreated during 
the on-going analysis in order to maximize sample 
throughput.  
Preliminary data  
By using the reported instrument set-up, analysis and thus the 
quantification of Glyphosate and AMPA could be simplified. 
No additional instrument like for example a liquid handling 
system was required for sample pretreatment. By staggering 
the pretreatment and the LC-MS/MS anaylsis the whole 
method is very time efficient. Calibration curves showed 
sufficient precision and accuracy and even in a complex 
matrix like beer we were able to quantify Glyphosate and 
AMPA at or below 10 ng/mL which is below the EU maximum 
residue levels.  
Novel aspect  
Fully automated online-derivatization of Glyphosate and 
AMPA with a simple, standard UHPLC-MS/MS set-up without 
any further instrumentation  
 
Keywords: glyphosate, LC-MS/MS, derivatization, automated, 
beer 
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WATER BY SUPPRESSED ION 
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Frequent occurrence of polar pesticides and their 
metabolites in environmental and drinking water has become 
very hot topic in the past couple of years. The most famous 
representative of this group is a broad-spectrum systematic 
herbicide glyphosate and its metabolite AMPA. Because of 
the chemical properties of the compounds, especially high 
polarity, it is not possible to analyse these compounds 
directly with the conventional reversed phase columns. 
Typically the laboratories use the methods that include 
derivatisation step or special chromatographic columns like 
the porous graphitic carbon (PGC) based Hypercarb or HILIC. 
With both approaches varying method robustness and 
unreliable results are often reported.  
We do present here an ion chromatography – tandem mass 
spectrometry (IC-MS/MS) method for direct analysis of five 
polar ionic pesticides (fosetyl-Al, glufosinate, AMPA, 
clopyralid and glyphosate) in water samples. Ion 
chromatography is the preferred separation technique for 
polar ionic analytes such as anions, cations or ionic 
metabolites and thanks to the recent development in the 
hyphenation of IC and MS it enables its ease to use and 
trouble free application. Presented method is very easy and 
fast with no need for a sample preparation. Only for very dirty 
surface water samples the filtration through the membrane 
filters is recommended.  
The method was validated in-house for three water matrices 
covering surface, drinking and bottled water. Analytical 
parameters as linearity, specificity, LOD, LOQ, precision and 
accuracy were evaluated using fortified blank water samples 
at three different levels. All tested parameters showed 
satisfactory results with LOQs well below required legislative 
limits.  
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MONITORING OF CYPERMETHRIN 
CONTAMINATIONS IN MACROBRACHIUM 
ROSENBERGII 
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Napasorn Phaochoosak1, Paphatsara Khunlert2, 
Phanwimol Tanhan*1 
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Kasetsart University, Thailand 
2) Department of Pharmacology, Faculty of Veterinary Medicine, 
Kasetsart University and Agricultural Production Sciences 
Research and Development, Department of Agriculture, Thailand 
*Corresponding author - E-mail: fvetpmt@ku.ac.th 
 
Insecticides are widely used for agricultural purposesto 
maintain crop yields by protecting plants from insects. Their 
contaminations are major concerns since they can persist and 
translocate in the environmentsas well as accumulate in 
human food along the food chain. Cypermethrin is a popular 
pyrethroid insecticide due to its relatively low toxicities to 
mammals. However, it cannot only be bioaccumulated but 
also harmful to invertebrates, including shrimps. The 
freshwater shrimp (Macrobrachium rosenbergii) has 
abundantly been cultured and grown in the Central and 
Southwestern part of Thailand. Our study was focused on 
monitoring of cypermethrin contamination in this shrimp. The 
shrimp were randomly collected from forty sampling sites in 
Thailand. Their tissues were extracted using modified 
QuEChER method and then cleaned up with PSA, C18 and 
florisil. The cypermethrin levels were analyzed using an 
Agilent GC-μECD system. Investigated, cypermethrin 
residues were found in 32.50% of shrimp samples (range 
0.065–0.610 μg/g). The contaminations found can be used as 
data for monitoring program of this selected insecticide to 
prevent its risks to human health.  
 
Keywords: macrobrachium rosenbergii, cypermethrin, GC-μECD 
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FOR PESTICIDE MULTI RESIDUE ANALYSIS BY 
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SPECTROMETRY  

Laszlo Hollosi*1, Michal Godula1 
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*Corresponding author - E-mail: laszlo.hollosi@thermofisher.com 
 
Pesticide residue analysis in food is still one of the most 
important and challenging task in the routine food control 
practice. European Regulation 396/2005 set maximum 
residue levels of pesticides in different products of plant and 
animal origin representing significant analytical challenge 
with respect to the low limits of quantitation, which are 
required for food matrices. In addition to that, the number of 
target contaminants is continuously growing with known or 
still unknown compounds or metabolites stretching 
laboratory’s flexibility to keep pace with changes. For this 
reason it is important to have easily adjustable (and 
implementable) methods that can cope with high number of 
compounds and reasonable selectivity and sensitivity.  
In recent years new instrumental developments of high 
resolution mass spectrometry were introduced enabling 
higher sensitivity, specificity and robustness. As consequence 
of that significant higher confidence in measurements can be 
achieved even at low concentration levels.  
Recent presentation put focus on the workflow and key 
analytical performance criteria of a methodology of the newly 
released Pesticide Analyser that easily can be implemented 
for 325 pesticides, get ready to start and even extended 
according to the current needs. The presented Pesticide 
Analyser utilizes Thermo Fisher Scientific’s Vanquish UHPLC 
coupled to QExactive Focus benchtop Orbitrap mass 
spectrometer.  
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SELECTIVE SPE METHOD FOR 
GLYPHOSATE&AMPA BASED ON MOLECULARLY 
IMPRINTED POLYMERS 
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Bayoudh1, Berengere Claude2, Philippe Morin2, Kinga 
Puzio2, Catherine Berho3, Laurence Amalric3, Emeline 
Grellet3 
1) AFFINISEP-Bd Sonopa – Pole d’innovation des Couronnes, 76 
650 Petit Couronne, France 
2) ICOA, CNRS FR2708, UMR 6005, Université d’Orléans, France  
3) BRGM ServiceMétrologie, Monitoring et Analyse, Unité Chimie 
Environnementale, France 
*Corresponding author - E-mail: contact@affinisep.com 
 
Glyphosate is part of a group of herbicides referred to as 
phospho-herbicides and is the most commonly used 
herbicide worldwide with around 25% of the global herbicide 
market. In 2001, the EPA estimated that Glyphosate was the 
most commonly used active ingredient in pesticides with 
between 85 to 90 million pounds applied per year. It 
undergoes rapid microbial degradation in plants, soil and 
water to the metabolite aminomethylphosphonic acid 
(AMPA). In Europe, the following limit values were inferred for 
glyphosate: ADI (acceptable daily intake): 0.3 mg/kg of 
bodyweight; AOEL (acceptable operator exposure level), 
systemic: 0.2 mg/kg bodyweight/day. In addition, Codex 
alimentarius has defined a MRL (maximum residue limit) of 
0.05 mg/Kg in meat or milk and 30 mg/Kg in cereals.  
As very polar molecules, the analysis of Glyphosate and 
AMPA is still a challenge. Indeed, they are difficult to extract 
with organic solvents and common solid phase extraction 
(SPE) sorbents. A new SPE sorbent based on Molecularly 
Imprinted Polymers (MIP) was developed for these products. 
A MIP is a synthetic material with artificially generated three-
dimensional network which shows affinity for a target 
molecule. Based on this technology, a new and powerful SPE 
clean-up method was developed for the analysis of 
Glyphosate and AMPA. SPE results have shown a good ability 
of the sorbent to catch both molecules with good recoveries 
in elution without salts interference problem in different water 
matrices (river water; natural ground water). This sorbent has 
also been tested on food matrices or on urine.  
In addition, a POCIS calibration curve was performed in the 
laboratory over 35 days with continuous flow water exposure 
system and shows typical accumulation behaviour for a 
POCIS.  
 
Keywords: solid phase extraction, molecularly imprinted 
polymers, glyphosate & AMPA, passive sampling POCIS, food and 
water analysis 
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The use of smartphones as colorimetric detectors is a concept 
of increasing popularity and great potential in food analysis 
[1]. Smartphones provide a broad variety of advantages like 
rapid testing, on-site measurement, low cost, online data 
management and minimal instrumentation. In the meantime, 
pesticide residues analysis remains on the spotlight of food 
science. To determine accurately pesticides like 
organophosphates (OPs) laborious, sophisticated and time 
consuming methodologies are needed. For the purpose of 
rapid screening, alternative strategies can be used based on 
the principle that OPs inhibit the action of cholinesterases 
(ChE), namely acetylcholinesterase (AChE) and 
buturylcholinesterase (BuChE) [2]. The inhibition is 
dependent on the concentration of pesticides and can be 
detected by color change [3,4]. To this end, we have been 
developing a cheap and fast colorimetric ChE smartphone 
based assay for the determination of OPs.  
To begin with, Ellman’s and indoxyl acetate (IDA) assays were 
selected after a comprehensive review of the 
literature. Cotton based strips with immobilized AChE and 
BuChE were purchased. Dimensions of the strip, substrates 
for the enzymatic reaction, concentration of the substrates 
and chromogenic agents, reaction time between enzyme-
inhibitor and color development time were checked and 
optimized. RGB and HSV color spaces were used as analytical 
signal for OPs concentration, which was measured using free 
smartphone applications downloaded from Google Play 
store. The results obtained using smartphone applications 
were also compared to ImageJ free image processing 
software as a reference. These preliminary data show the 
prospective of the colorimetric smartphone assay to be used 
and validated in real food matrices like apple and wheat.  
 
[1] Rateni, G., P. Dario, and F. Cavallo, Smartphone-Based Food 
Diagnostic Technologies: A Review. Sensors, 2017, 17(6): p. 
1453.  
[2] Pohanka, M., Cholinesterases, a target of pharmacology and 
toxicology. Biomedical papers, 2011,155 (3): p. 219-223.  
[3] Liu, C. and F.A. Gomez, A microfluidic paper‐based device to 
assess acetylcholinesterase activity. Electrophoresis, 2017, 38(7): 
p. 1002-1006.  
[4] Sicard, C., Glen, C., Aubie, B., Wallace, D., Jahanshahi-Anbuhi, 
S., Pennings, K., Daigger, G.T., Pelton, R., Brennan, J.D. and 
Filipe, C.D., Tools for water quality monitoring and mapping 
using paper-based sensors and cell phones. Water research, 
2015, 70, pp.360-369.  
 
Keywords: organophosphates, acetylcholinesterase, colorimetric 
detection, HSV color space, smartphone 
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DETERMINATION OF SEMI-VOLATILE ORGANIC 
COMPOUNDS IN WATER SAMPLES BY GC-MS/MS 
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Introduction: The proposed methodology has been 
developed for the fast and ultra-sensitive analysis of semi-
volatile organic compounds (SVOCs) in accordance with 
current European regulation for the analysis of organic 
pollutants in water. The new developed method for sample 
preparation is miniaturized based on the principles of 
Dispersive Liquid-Liquid Micro Extraction. Quantitation limits 
below ppt levels have been reached for most of the 
compounds analyzed by gas chromatography coupled to a 
triple quadrupole mass spectrometer (GC-MS/MS TQ). The 
method has been validated, reporting detection limits, 
linearity, reproducibility, ruggedness, and recovery values for 
different kinds of water as tap, river and sea. The 
methodology has been implemented successfully in different 
routine laboratories working under accreditation quality 
parameters.  
Methods: For sample preparation, 35 mL of water samples 
were spiked with a suitable amount of internal standards. 
Samples were vortex mixed in centrifuge tubes for 
homogenization and then a newly developed solvent 
extraction mixture was added to each tube to carry out the 
extraction. All tubes were centrifuged and the drop 
generated at the bottom of each vial was transferred in a 
standard autosampler vial for GC-TQ analysis.  
Results: The study was performed with 59 different classes of 
compounds, including all priority substances reported in the 
European regulation for environmental (2013/39/EU) and 
water intended for human consumption (2015/1787/EU). The 
compounds under study included several types of pesticides, 
Polycyclic Aromatic Hydrocarbons (PAHs) and 
Polychlorinated Biphenyls (PCBs). One internal standard was 
used to correct signal fluctuation with a matrix-matched 
calibration.  
The calibration curves were done in different matrices. The 
compounds of interest showed correlation coefficients (r2) 
higher than 0.994. The linear dynamic range studied started 
with 0.1 up to 500 pg/mL. For most compounds, lower limits 
of quantitation were between 0.1 – 0.5 pg/mL. In all cases, two 
different product ions at the limit of quantitation were 
obtained in Multiple Reaction Monitoring mode (MRM).  
Accuracy and recovery values for spiked samples of real tap, 
river and sea water were in the range of 70 and 125%.  
For precision values, each kind of sample was spiked at a low 
and a high concentration level, and extracted by four different 
operators over four consecutive days (inter-day 
precision).  The RSD values for all replicates were below 30% 
with an average value of 15% for the low concentration level 
and below 18% with an average value of 7% at high 
concentration.  
Conclusion: A simple, fast, innovative, and low-cost 
methodology for routine water analysis at sub pg/mL level is 
presented.  
 
Keywords: GC-TQ, sample preparation, water, SVOCs 
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From time, immemorial India has been known as the land of 
spices. The world consumption of spices is growing steadily 
year by year. Expansion of India’s export of spices to a higher 
level or even to retain its current share of the world market 
can be achieved through increased productivity and 
improved quality. Most of the countries across the world are 
bringing down the permissible levels of contaminants. Thus, 
scientific and technological advancement brings forth new 
challenges in the international trade. The health and food 
laws which are increasingly becoming stringent reflect the 
concern of the respective governments for the safety and 
welfare of their people. Among the wide variety of spices, the 
major export commodities from India include black pepper, 
chili and turmeric. Government is implementing various food 
safety regulations and standards to regulate manufacture, 
storage, distribution, and control of spices. Consequently, the 
European Rapid Alert System for Food and Feed (RASSF) 
alerts for Indian spices came down drastically in the recent 
years.  
Selective analyte signal detection by mass spectrometer is 
popular in terms of result consistency. QuEChERS sample 
preparation for spices mentioned above were validated in 
accordance with SANTE11945/2015 and met all its criteria. 
However, there was complaint on peak shape distortion 
consequently frequent liner change, column trimming and 
ionization source cleaning. Dried black pepper powder was 
taken for this study to investigate cause.   
Using retention time locking and pesticides Multiple-Reaction 
Monitoring (MRM) database had saved the time to set up the 
GC/MS/MS instrumental parameters. Due to the availability of 
more than two MRM transitions for 1100 pesticides, PCBs, 
PAHs compounds, it was possible to choose matrix free MRM 
transitions to provide superior selectivity and sensitivity for 
routine operation.  
The co-extractives (especially non-volatile) is being deposited 
at the inlet part of the GC system are typically responsible for 
formation of new active sites and cause distortion of peak 
shapes and shifting of the retention times of target analytes. 
In addition, interfering ions (formed during the ionization 
from the matrix co-extracts) with masses close to those of 
target residue and, even ion suppression, are the main factors 
that limit achieving low detection limits and reliable analyte 
identification.  
 Pepper consists of volatile extract between 0.3–4.2% and 
non-volatile extract between 3.9-11.5%.  Three published 
modified QuEChERS sample preparation with more 
dispersive clean up were experimented. The efficiency of the 
cleanup experiment was investigated by gravimetrically. As 
there was no significant reduction in co-extractives by these 
methods, dilution of the final extract was made considering 
method quantification limit of 10 ng/g.  
Targeted list of 133 pesticides were diluted 50 times (0.02 
g/mL) were detected with > 10 S/N  validated as per SANTE 
guidelines.  
 
Acknowledgement: madasamy, chennai mettex labs, chennai.  
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COMPARISON OF EXTRACTION PROCEDURES 
TO EXPLORE THE FATE OF NICARBAZIN 
RESIDUES IN EGGS AFTER COOKING BY USING A 
NON-TARGETED ANALYSIS WORKFLOW 

Annie von Eyken1, Ricardo Claudio1, Stéphane Bayen*1 
1) McGill University, Canada 
*Corresponding author - E-mail: stephane.bayen@mcgill.ca 
 
A robust sample preparation, notably in terms of extraction 
and cleanup, is essential in food analysis. These steps are 
typically designed to separate target analytes from 
interferences. However, these treatments may also eliminate 
other compounds whose analysis could prove decisive in 
current or future data interpretation. For example, analytical 
methods targeting specific contaminants often eliminate key 
information on adducts, metabolites, breakdown products, 
chemical tracers or other related toxicants. In the context of 
food safety, this information may be critical as these 
“secondary” structures may be equally relevant from a 
toxicological perspective. There is a need to develop non-
targeted workflows, based on comprehensive extraction 
procedures that allow not only for the detection of the 
targeted parent compounds but also of their related 
compounds.  
Nicarbazin was the first coccidiostat to have broad spectrum 
activity and has been in use since the 1950´s in broiler 
chickens for the prevention of faecal and intestinal coccidiosis 
The commercial product of nicarbazin is an equimolar 
complex of N,N’-bis-(nitrophenyl)urea, also known as 
dinitrocarbanilide (DNC), and 4,6-dimethyl-2(1H)-
pyrimidinone. DNC, the marker residue for nicarbazin, was 
found in more than 40% of eggs in 2013 according to the 
Canadian Food Inspection Agency, making it the most 
abundant veterinary drug residue in eggs in Canada. Some 
studies have revealed that DNC is degraded under cooking 
conditions. To date though, no comprehensive analysis of its 
degradation products has been reported. In this work, three 
extraction procedures were compared to study the fate of 
DNC after cooking. Compounds were analyzed using an 
HPLC-QTOF-MS/MS. Extractions were compared for raw and 
cooked eggs with the objective to detect the broadest range 
of compounds, including DNC and its possible degradation 
products.  
 
Keywords: veterinary drugs, foodomics, food safety, non-targeted 
analysis, mass spectrometry 

R2 
SCREENING METHOD FOR THE ANALYSIS OF 
ANTIBIOTICS IN MILK, CHEESE AND WHEY BY 
UHPLC-HRMS 

Carmen Igualada1, Jennifer Giraldo2, Guillermina Font3, 
Vicent Yusà1, M. Pilar Molina*2 
1) Public Health Laboratory of Valencia-FISABIO/ Faculty of 
Pharmacy. University of Valencia. Spain 
2) Institute for Animal Science and Technology. Universitat 
Politècnica de València, Spain 
3) Faculty of Pharmacy. University of Valencia, Spain 
*Corresponding author - E-mail: pmolina@dca.upv.es 
 
A screening method for the analysis of antibiotics belonging 
to seven families in milk, cheese and whey from different 
animal species by UHPLC-HRMS (Exactive-Orbitrap ™) is 
proposed.  
 Several aqueous/organic combinations of solvents were 
tested for the extraction from the matrix, and Dispersive 
Solid-Phase Extraction (DSPE) was used as cleanup step. The 
number of molecules that improved their signal and the 
number of detected molecules to get a method fit for the 
purpose were the relevant criteria for the selection of the 
optimal method, which was the same for the three matrices.  
A matrix-effect study was also performed applying the 
selected method before studying the performance 
characteristics for each matrix.  
The validation was carried out according to the Guidelines for 
the Validation of Screening Methods for Residues of 
Veterinary Medicines of the CRLs (20/1/2010). Specificity, 
CCβ, “Cut-off factor” Fm and “Threshold value” T were 
determined for the three matrices.  
A database of about 90 allowed antibiotics was created to 
carry out Target and Post-Target analysis.  
The participation in several proficiency tests with satisfactory 
results showed the adequate aplicability of the method.  
The UHPLC-HRMS coupling (Exactive-Orbitrap™) can be 
applied as a suitable tool in the screening for the presence of 
antibiotics in milk, cheese and whey.  
 
Keywords: high resolution mass spectrometry, antibiotics, milk, 
whey, cheese 
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R3 
CONFIRMATION BY LC-MS/MS OF MACROLIDE, 
LINCOSAMIDE, PENICILLIN AND 
CEPHALOSPORIN RESIDUES IN MUSCLE FROM 
ANIMALS INTENDED FOR HUMAN 
CONSUMPTION 

Murielle Gaugain*1, Pierre Guichard1, Marie-Pierre 
Fourmond1, Eric Verdon1, Dominique Hurtaud-Pessel1 
1) Anses Fougères Laboratory, ARC unit, European Union – 
Reference laboratory for antibiotic residues, France 
*Corresponding author - E-mail: murielle.gaugain@anses.fr 
 
Among antibiotics used in animal farming, macrolides and 
penicillins are in 3rd and 4th place after tetracyclines and 
polypeptidic antibiotics in terms of frequency of use. 
Cephalosporins of 3rd and 4th generation are less used but 
more critical as they can be one of the only alternatives in 
human medicine that cures some infections. The use of 
antibiotics in veterinary medicine is related to public health in 
a worrying context of emergence of antibiotic resistance.  
The main aim of this study was to develop a LC-MS/MS 
multiresidue method for the analysis of antibiotic substances 
in muscle tissue of slaughtered animals in order to monitor 
the use of these substances in accordance with the European 
regulations. The major challenge was to develop this multi 
residue method on 27 targeted substances (erythromycin, 
gamithromycin, lincomycin, oleandomycin, pirlimycin, 
spiramycin and neospiramycin*, tildipirosine, tilmicosine, 
tulathromycin, tylosin*, tylvalosin* and 3-o-acetyltylosin*, 
amoxicillin, ampicillin, benzylpenicillin, 
phenoxymethylpenicillin, cephalexin, cephapirin* and 
desacetylcephapirin, cefquinome, ceftiofur, cloxacillin, 
dicloxacillin, nafcillin and oxacillin) which have very different 
physico-chemical proprieties and cover very wide range of 
MRLs to target : Maximum residue limits range between 25 
μg/kg at least (for penicillin V) and 1200 μg/kg to the 
maximum for tildipirosin in porcine muscle (Table 1 of the 
Commission Regulation (EU) No 37/2010 of 22 December 
2009).  
The developed analytical procedure and results of the 
validation will be described. Sample preparation is based on 
a simple extraction by acetonitrile after addition of EDTA, 
followed by the evaporation of a fraction after addition of 
DMSO in order to avoid deleterious evaporation to dryness, 
and a final reconstitution with ammonium acetate. LC-MS/MS 
acquisition is based on positive mode detection with two 
MRM transitions per compound. Validation was carried out 
according to the European decision 2002/657/CE. From the 
13 macrolides and lincosamides tested, 9 were successfully 
validated with respect to the European regulation. For 
penicillins and cephalosporins, 12/13 were successfully 
validated. Ceftiofur and cephapirin will require further 
development due to their special status in terms of MRLs.  
Investigations were also conducted on naturally incurred pork 
and beef samples to check the relevance of the marker 
residue for tulathromycin which is the fragment obtained after 
hydrolysis and loss of a sugar moiety. This regulation involved 
a specific analytical procedure for tulathromycin which 
prevents inclusion of this compound in a multiresidue 
method. Results of these investigations will be presented as 
well.  
*Finally not successfully validated according to decision 
2002/657/EC criteria  
  
Keywords: antibiotic residues, muscle, LC-MS/MS, validation 

R4 
AMINOGLYCOSIDE AND COLISTIN RESIDUES IN 
FOOD BY HRMS 
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Sardella2, Roberta Galarini*1 
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Marche, Italy 
2) University of Perugia, Department of Pharmaceutical Sciences, 
Section of Chemistry and Technology of Drugs, Italy 
*Corresponding author - E-mail: r.galarini@izsum.it 
 
Aminoglycosides (AGs) are bactericidal antibiotics widely 
used in farm. In European Union the Maximum Residue Limits 
(MRLs) for AGs in muscle, liver, kidney, fat, milk and eggs of 
different animal species are set by Regulation 37/2010. These 
antibiotics are highly polar molecules with multiple ionization 
sites poorly retained on the traditional reversed phase 
columns. As consequence their determination at trace levels 
in food has been always a great analytical challenge. Colistin 
A and B belong to the important antibiotic class of polymyxins 
(cyclic peptides). Their administration has been recently 
restricted in veterinary practice because of the increased 
evidence of antibiotic-resistance cases. Considering some 
common properties, the aim of this research was the 
development of a multiclass method including both these 
drug families in meat and milk. In this study, 14 compounds 
were simultaneously analysed, 12 AGs and 2 colistins (A and 
B), in meat and milk. The determination was carried out using 
a HILIC (hydrophilic interaction liquid chromatography) 
column coupled to a Q-Orbitrap mass spectrometer (Thermo 
LC-Q-Exactive). Sample treatment consisted of an extraction 
followed by an SPE clean-up based on weak cation exchange 
(WCX). In the aqueous extraction mixture, trichloroacetic acid 
(2% TCA) was added because strong acidic conditions and 
high ionic strength are needed to liberate the protein-bound 
AGs and extract them, respectively. For meat samples, the 
more critical factors were TCA and NaCl percentages and the 
dilution of the extract before the loading onto SPE cartridge. 
Spectinomycin and colistins showed the major challenges. 
On the other hand, for milk, the extraction was accomplished 
simply by an aqueous TCA solution (0.25%). The method was 
then validated according to Commission Decision 
2002/657/EC: for each matrix 72 experiments (four replicates 
for each spiking level repeated on three different days) were 
carried out at six different concentrations in a range 
encompassing the fixed MRLs. The estimated performance 
characteristics (selectivity, linearity, accuracy, CCα and CCβ) 
were satisfactory; ruggedness, stability and matrix effect were 
evaluated, too. To the best of our knowledge, this is the first 
confirmatory method in food including all regulated AGs and 
colistins.  
 
Keywords: aminoglycosides, colistin, high resolution mass 
spectrometry, food of animal origin, hydrophilic interaction liquid 
chromatography 
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R5 
DEPLETION STUDY AND ESTIMATION OF 
WITHDRAWAL PERIODS FOR FLORFENICOL IN 
PACU (PIARACTUS MESOPOTAMICUS) 

Tamires Valim Marques1, Jona Augusto Rizzato 
Paschoal2, Rafael Simões Coelho Barone3, José Eurico 
Possebon Cyrino3, Susanne Rath*1 
1) University of Campinas, Brazil 
2) University of São Paulo, Brazil  
3) Escola Superior de Agricultura Luiz de Queiroz, Universidade 
de São Paulo, Brazil 
*Corresponding author - E-mail: susanne.rath@gmail.com 
 
The intensive production of farmed fish is at a global all-time 
high, and the control of bacteria proliferation in fish farms 
requires the frequent use of antimicrobials. This practice 
raises important environmental concerns related to the 
emergence of antimicrobial-resistant bacteria strains. Only a 
few antimicrobial drugs have been approved for use in 
aquaculture, one of which is florfenicol. This work studies the 
depletion and withdrawal period of florfenicol and its main 
metabolite, florfenicol amine, in pacu (Piaractus 
mesopotamicus), a neotropical characin widely farmed in the 
southern hemisphere. Juvenile pacu (average weight of 724 
g) were stocked in a closed-loop laboratory system with 
controlled water temperature (25.8 ºC), and were fed for 10 
consecutive days with a diet containing an intended dose of 
10 mg florfenicol kg-1 bw. Muscle and skin tissues were 
collected at 1, 3, 6, 8, 10, 12, and 16 days post-treatment, and 
florfenicol and florfenicol amine were quantified using a 
validated ultra-high performance liquid chromatography-
tandem mass spectrometry (UPLC-MS/MS) method. The 
limits of quantitation for florfenicol and florfenicol amine were 
10 ng g-1 in muscle and 50 ng g-1 in skin. Considering a 
maximum residue limit of 1000 ng g-1 for the sum of florfenicol 
and florfenicol amine in muscle with skin in natural 
proportions a withdrawal period of five days (water 
temperature 25.8ºC) or 129 degree days was calculated on 
the basis of the upper limit of the one-sided 95% confidence 
interval for the 99th percentile derived from the residue 
depletion study.  
 
Keywords: florfenicol, fish, withdrawal period, pacu, piaractus 
mesopotamicus 
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ANALYTICAL METHODS FOR THE 
DETERMINATION OF FLORFENICOL AND 
FLORFENICOL AMINE IN FISH TISSUES, FEED 
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*Corresponding author - E-mail: susanne.rath@gmail.com 
 
Florfenicol (FFC) is a broad-spectrum antimicrobial widely 
used in aquaculture. In Brazil, only a few veterinary drugs are 
approved for use in fish farms, among them, florfenicol. The 
recommended oral dose is 10 mg florfenicol per kg of fish 
biomass, once daily for ten consecutive days. With the aim to 
conduct a depletion study of florfenicol in pacu (piaractus 
mesopotamicus) analytical methods, using ultra-high 
performance liquid chromatography (UHPLC), needed to be 
developed and validated for the determination of FFC and its 
main metabolite florfenicol amine (FFA) in fish tissues, water 
from the recirculating water tanks and FFC in feed. FFC was 
extracted from the feed (pre-mix) using solid-liquid extraction 
with methanol. Quantitation was performed by UHPLC-DAD, 
using thiamphenicol as internal standard. The method 
presented a linear range from 0.4 to 1.8 mg g-1, linearity 
higher than 0.99, intra-day precision of 0.6 % (n=3), and 
accuracy of 105%. FFC and FFA were extracted from fish 
tissues using a modified QuEChERS approach. Clean-up was 
performed on a C18 sorbent. The extraction efficiencies 
ranged from 96 to 114% (muscle) and 87 to 133% (skin). The 
quantitation was carried out by an Acquity UPLCTM IClass 
system (Waters, USA) coupled to a Waters triple quadrupole 
mass spectrometer (Xevo TQD Zspray), with an electrospray 
ionization interface operating in the positive and negative 
mode simultaneously. Quantitation was performed in the 
selective reaction monitoring mode, using one quantitation 
and one confirmation ion. Florfenicol-d3 was used as 
surrogate. Intra-day and inter-day precisions at 50, 600 and 
1000 ng g-1 were lower than 21% and 26%, respectively. The 
limit of detection (LOD) and limit of quantification (LOQ) were 
3 and 10 ng g-1 for FFC and FFA in muscle, respectively, and 
15 and 50 ng g-1 for skin. For the determination of FFA and 
FFA in water an on-line solid-phase extraction system to the 
UHPLC-MS/MS was developed and validated. The samples 
(50 μL) were loaded in water:methanol (95:5, v/v) on a SPE 
(Oasis HLB) column. Elution was performed with 0.01 % 
formic acid (35:65, v/v) at 0.40 mL min-1. The linear range for 
both analytes were in the range of 0.5 to 12.5 μg L-1 with 
linearities higher than 0.99. Intra-day and inter-day precisions 
at 10 and 50 μg L-1 were lower than 3.7 and 11.6 %, 
respectively. The LOD and LOQ were 0.3 and 1.0 μg L-1 for 
FFC and FFA. The validated methods were employed in a 
depletion study to establish the withdrawal period of FFC in 
pacu (piaractus mesopotamicus).  
 
Keywords: florfenicol, florfenicol amine, depletion study in fish, 
SPE-UHPLC-MS/MS, QuEChERS 
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R7 
SOLID PHASE EXTRACTION BASED ON 
FUNCTIONALISED SILICA NANOMATERIALS FOR 
THE DETERMINATION OF 64 ANTIBIOTICS IN 
MILK  
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Antibiotics are widely used for therapeutic purpose in food 
producing animals. In dairy cows, they are administered for 
diseases such as mastitis and diarrhoea. This prevalent use of 
antibiotics is a potential source of residues, which could be 
taken up by consumers. Official control plans are therefore 
regularly carried out to assure the respect of Maximum 
Residue Limits [1]. Multiclass analytical methods can monitor 
more drug classes through a single analysis, so they are 
faster, less time consuming and cheaper than the traditional 
single-class ones. Nevertheless, these methods are real 
analytical challenge, considering the complexity of matrices 
to analyse and the wide variety of chemical structures 
involved. This latter aspect requires sample treatment 
protocols with generic extraction and non-selective 
purification to keep all the analytes together. In our previous 
work, a screening and confirmatory method to determine 62 
antibiotics belonging to ten different classes was developed 
and validated in raw cow milk by liquid-chromatography 
coupled to a high-resolution hybrid mass spectrometer (LC-
Q-Orbitrap) [2]. However, as mentioned, due to the lack of a 
suitable purification step, the final extracts were quite dirty 
and an “instrumental clean-up” through mass cuttings and 
SIM experiments was indispensable. On the other hand, this 
acquisition approach significantly restricted the operational 
capabilities of high-resolution mass analysers, which are able 
to allow retrospective analyses when operating in full scan 
mode. Thus, a new sample preparation strategy was tested 
for screening purposes involving an additional final clean-up 
using nanoparticles functionalized with aminopropyl groups 
[3]. The aim was to obtain cleaner extracts without an 
excessive increase of the analytical time and cost. Half a gram 
of milk was processed, testing different amounts of 
nanoparticles (d-SPE). Results showed that 75 mg of 
nanomaterials could be the right balance to enable the full 
scan acquisition and the detection of all the analytes at the 
levels of interest (2-10 μg/kg). Recoveries were higher than 
60%, except for some of the less polar analytes (rifaximin, 
valnemulin and tylvalosin). The validation study is in progress 
[4].  
 
[1] Commission Regulation (EU) No 37/2010 of 22 December 
2009. Off. J. Eur. Union. L 15:1-72.  
[2] S. Moretti, G. Cruciani, S. Romanelli, R. Rossi, G. Saluti, R. 
Galarini. (2016). J. Mass Spectrom. 51:792-804.  
[3] R. Selvaggi, L. Tarpani, A. Santuari, S. Giovagnoli, L. Latterini, 
(2015). Appl. Catal. B: Environmental 168: 363-369  
[4] Commission Decision of 12 August 2002. Off. J. Eur. Union. L 
221:8-36.  
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high-resolution mass spectrometry, dispersive solid-phase 
extraction (d-SPE) 
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The use of the nitrofurans has been banned within the 
European Union (Annex IV of Regulation 2377/90/EEC) due 
to their toxicological influence on the health of consumers of 
food from animal origin [1]. Previously, these antibacterial 
agents were added to feeds or water to stimulate growth 
or/and to prevent and treat several bacterial and protozoan 
infections, such as fowl cholera, coccidiosis, and blackhead.  
In 1994 the absence of safe residue levels, has determined 
European Union to prohibition for veterinary use [1,2,3] and 
no maximum residue limit (MRL) has been established for this 
antibiotic. However, there were 854 notification events 
reported for nitrofurans, data from the Rapid Alert System for 
Food and Feed (RASFF) database for the years 2002 to 2017 
and indicated that contamination of incidents in various 
matrices with nitrofurans was still present [4]. The notifications 
are related to a wide range of food products, particularly the 
categories of: crustaceans and products thereof, fish and fish 
products, meat and meat products, honey, feed and feed 
water.  
 Unfortunately, there are only few methods were created for 
determination of nitrofurans in feed and feed water using 
mass spectrometry techniques [5,6]. That why, the purpose of 
this study was to create and validate method with good 
recovery and good purification of extracts for confirmation 
and quantitation of nitrofurans residues in feed and feed 
water matrices by UHPLC–MS/MS system.  
 
[1] Council Regulation (EEC) 2377/90 of 26 june (1990).  
[2] Council Directive 96/23EC.  
[3] Directive 2002/32/EC.  
[4] Rapid Alert System for Food and Feed (RASFF) Portal. 
Retrieved 2017 August 21:  
https://webgate.ec.europa.eu/rasff-
window/portal/?event=searchResultList  
[5] Ardsoongnearn C, Boonbanlu O, Kittijaruwattana S and 
Suntornsuk L, 2014. Liquid chromatography and ion trap mass 
spectrometry for simultaneous and multiclass analysis of 
antimicrobial residues in feed water. Journal of Chromatography 
B, 945, 31–38.  
[6] Barbosa J, Moura S, Barbosa R, Ramos F and da Silveira MIN, 
2007. Determination of nitrofurans in animal feeds by liquid 
chromatography-UV photodiode array detection and liquid 
chromatography-ionspray tandem mass spectrometry. Analytica 
Chimica Acta, 586, 359–365.  
 
Keywords: nitrofurans, feed, feed water, UHPLC-MS/MS 
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Roberta Galarini*1 
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Environmental studies have shown that pharmaceuticals can 
contaminate groundwater, surface water, sediments, aquatic 
flora and fauna. Effluents from sewage and wastewater 
treatment plants, pharmaceutical industries and hospitals 
have been frequently involved in such contamination. In 
addition, recent studies have revealed significant 
concentrations of pharmaceuticals in wastewater from animal 
facilities in proximal aquatic habitats. A positive correlation 
between exposure to some veterinary drugs and increased 
adverse effects in aquatic biota (endocrine disruption, 
antibiotic resistance, neurotoxicity and genotoxicity) has 
been documented [1]. It is worthwhile pointing out that now 
pharmaceutical substances are explicitly earmarked for study 
within the framework of EU-wide water monitoring in 
Directive 2013/39/EU amending Directive 2000/60/EC as 
regards priority substances in the field of water policy.  
This work deals with the development of a multiclass LC-Q-
Orbitrap method for the determination of over than sixty 
veterinary drugs belonging to ten different antibiotic classes 
(amphenicols, beta-lactams, diamino-pyrimidine, 
lincosamides, macrolides, pleuromutilins, quinolones, 
rifamycins, sulfonamides and tetracyclines) in surface water. 
LC-MS conditions were the same developed in our previous 
paper in which the same substances were determined in meat 
[2]. On the other hand, the sample treatment was completely 
changed to allow the detection of compounds in the range of 
interest, i.e. part per trillions (ng/L). After the optimization, the 
method was able to detect 64 drugs at levels from 0.1 to 10 
ng/L. As part of the validation study, linearity, accuracy and 
matrix effects were assessed, too. Data-dependent scan, 
performed in addition to the full scan acquisition, was used 
for identification purposes.  
Fifteen water samples from Nera River (Umbria, Italy) were 
collected in the spring/summer of 2017. Analyses revealed 
the occurrence of six compounds belonging to five different 
antibiotic classes: sulfadiazine, oxytetracycline, florfenicol, 
florfenicol amine, flumequine and trimethoprim. The found 
concentrations were lower than 1 μg/L. The detected 
antimicrobials are frequently used to treat bacterial diseases 
in aquaculture. Further studies are in progress to evaluate the 
possible correlations between antibiotic use in Umbrian 
aquaculture farms and the presence of residues in the Nera 
River. The main advantage of the here developed procedure 
was the wide range of determined compounds, which allows 
the monitoring of most of the antibiotics used in the 
veterinary practices.  
 
[1] Obimakinde et al. Veterinary pharmaceuticals in aqueous 
systems and associated effects: an update. Environmental 
Science and Pollution Research, 24, 3274-3297, 2017  
[2] Moretti et al. Screening and confirmatory method for 
multiclass determination of 62 antibiotics in meat. Journal of 
Chromatography A, 1429, 175–188, 2016  
 
Keywords: veterinary drugs, surface waters, liquid 
chromatography-high resolution mass spectrometry, Nera River 
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Fisheries and aquaculture remain important sources of food, 
nutrition, income and livelihoods for hundreds of millions of 
people worldwide. The global increase in landing of seafood 
and fisheries products is a result of the continuing growth of 
aquaculture, which accounts for half of all food fish consumed 
worldwide.  
All intensive animal production systems, particularly 
aquaculture, provides a favourable environment for 
infectious diseases outbreaks, a drawback of high stocking 
density practices. However, aquaculture industry has not yet 
justified the development, availability and regulation of 
specific veterinary drugs.  
Albendazole is a broad-spectrum anthelmintic approved for 
farmed ruminants and recently considered for treatment of 
fish parasites, therefore subject of careful monitoring 
because of potential residues in animal products. This study 
evaluates the depletion of albendazole (ABZ) and its main 
known metabolites: albendazole sulfoxide – ABZSO, 
albendazolesulfone – ABZSO2 and albendazole aminosulfone 
– ABZ-2-NH2SO2, in the fillets of the Neotropical Characin 
pacu, Piaractus mesopotamicus, fed diets containing 10 mg 
ABZ kg-1 body weight in a single dose. Fish were euthanized 
at eight, 12, 24, 48, 72, 96 and 120 hours after medication and 
the depletion profiles of ABZ, each metabolite and the sum of 
all marker residues were assessed and evaluated considering 
methodological variations regarding determination of the 
Maximum Residue Limits (MRLs) adopted by different 
international regulating agencies for estimation of the 
withdrawal period (WP). The estimated WPs ranged from two 
to seven days.  
 
Keywords: veterinary drug residues, albendazole and 
metabolites, drug depletion, withdrawal time, aquaculture 
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HIGH SENSITIVE MULTIRESIDUE ANALYSIS OF 
NON-STEROIDAL ANTI-INFLAMMATORY DRUGS 
RESIDUES IN MUSCLE, MILK AND PLASMA USING 
LIQUID CHROMATOGRAPHY COUPLED TO HIGH 
RESOLUTION MASS SPECTROMETRY 

Bruno Neri*1, Luigi Giannetti1, Valentina Gallo1, 
Francesco Necci1, Andrea Giorgi1, Elisa Gennuso1, 
Francesca Marini1, Francesca Buiarelli3 
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Italy 
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*Corresponding author - E-mail: bruno.neri@izslt.it 
 
The aim of the present work is the development of a fast and 
reliable analytical multiresidue method for the confirmation 
of non-steroidal anti-inflammatory drugs residues in muscle, 
plasma and milk. The samples are extracted with organic 
solvent and purified with liquid-liquid extraction (LLE). The 
purified extract was analyzed by LC-HRMS.  
The method was validated in accordance with the criteria 
defined in Commission Decision 2002/657/EC, decision limit 
(CCα) values and detection capability (CCβ) values have been 
established for each compound. Recoveries of the methods, 
calculated spiking the samples in the range 0.1 - 750.0 μg Kg-

1, were 80 to 95 % for muscle, 75 to 101% for milk and 87 to 
97% for plasma. The precision (CV) ranged between 9.2 and 
15.1% for muscle, 9.9 and 14.6% for milk and from 9.4 to 
13.4% for plasma. Linearity for the analytes was calculated 
from 5.0 to 1000.0 μg kg-1.  
Under the Official Control Plan activity, several samples were 
found positive for Flunixin, Meloxicam and Carprofen 
residues in meat, milk and plasma.  
The main advantages of the presented method are its 
rapidity, the specificity, the good precision and recovery that 
make it very suitable to the confirmatory determination of 
non-steroidal anti-inflammatory drugs residues in food and 
plasma.  
 
Keywords: anti-inflammatory drugs, validation, residues, mass 
spectrometry 
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RABIES VACCINE BAITS AS A POTENTIAL 
SOURCE OF WILD BOARS (SUS SCROFA) 
MUSCLES CONTAMINATION WITH 
TETRACYCLINE ANTIBIOTIC – PRELIMINARY 
STUDY  

Anna Gajda*1, Ewelina Nowacka - Kozak1, Andrzej 
Posyniak1 
1) National Veterinary Research Institute, Poland 
*Corresponding author - E-mail: anna.gajda@piwet.pulawy.pl 
 
Tetracycline is a compound used as biomarker for rabies 
vaccine bait, intended for foxes. This antibiotic is 
incorporated into bones and teeth and can be detected by 
fluorescence microscopy for a long time after consumption. 
Monitoring of the effects of oral immunization of foxes against 
rabies includes the determination of tetracycline presence in 
the mandible bones. However, there is a high probability of 
accidental intake of the vaccine, by the other species living in 
the forest ecosystem, like wild boars (Sus scrofa) and the 
residual of TC in animals tissues can occur, what may 
adversely affect the health of consumers. Control of TC 
residues presence concerns muscles derived from cattle, 
swine, sheep, goats, horses, poultry, fish and farmed wild 
animals. However, conducted monitoring does not include 
the material intended for human consumption derived from 
wild boars, while nowadays a noticeable increase in the wild 
boars meat intake is observed. Venison is a highly valued 
culinary product due to its nutritional properties. This meat is 
characterized by a low fat content, high content of whole 
protein, taste attributes, as well as provide a lot of energy to 
human. The purpose of this study was to determine the risk of 
tetracycline residues presence in wild boars muscle tissues 
from rabies vaccine baits.  
In presented study, diaphragm muscle samples from 144 
animals were tested for the presence of TC, collected for 4 
weeks after rabies vaccine extrusion. For the quantitative 
analysis of tetracycline and it’s 4-epi form, a simple and 
labour-effective liquid chromatography – tandem mass 
spectrometry method was developed. The optimal isolation 
of tetracycline and 4-epi tetracycline was achieved with 
trichloracetic acid. For the cleaning up, the PVDF filters were 
found the most suitable. The results of this study show, that 
tetracycline was found in 53 animals, what represents 37 % of 
all tested animals. The confirmed concentrations were in the 
range of 5 – 286 μg/kg. The presented situation suggests, that 
the control of venison for human consumption, concerning 
tetracycline residues, should be considered.  
 
Keywords: rabies, vaccine, baits, wild boars, tetracycline residues, 
LC-MS/MS 
 
Acknowledgement: This work was financially supported by 
KNOW (Leading National Research Centre) Scientific Consortium 
"Healthy Animal - Safe Food", decision of Ministry of Science and 
Higher Education No. 05-1/KNOW2/2015.  



BOOK OF ABSTRACTS 
 

8th International Symposium on 

RECENT ADVANCES IN  
FOOD ANALYSIS 

 
November 7–10, 2017 

Prague, Czech Republic 
 
 
 
 

 

8
th Internatio

nal Sym
p

o
sium

 o
n 

R
E

C
E

N
T A

D
V

A
N

C
E

S IN
 FO

O
D

 A
N

A
LY

SIS 
B

O
O

K
 O

F 
A

B
STR

A
C

TS 
2

0
1

7
 

Jana Pulkrabová, Monika Tomaniová, Michel Nielen and Jana Hajšlová  
Editors 

ISBN 978-80-7080-999-0 


