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About Us… Who we are, what we are?



We are an independent, accredited service laboratory 



The WESSLING Group in numbers (2015)

1983: Foundation of the firm, 

Altenberge, Germany in a

wind mill…(Erwin Wessling);

1992: Foundations of Wessling

Hungary, 220 employees;

10 million € turnover (Hungary)

For 24 years: leader of the

commercial laboratory 

market in Hungary;

8 Countries, 18 laboratories, 

30 offices;

>1200 employees;

78 million € turnover (all labs.);
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WESSLING Hungary Ltd. Fóti út 56. Budapest, Hungary



Investigated samples (>280,000 sample in 2015)

Environment Waters Food, supplements Animal feeds

Pharmaceuticals Packaging materials Cosmetics



>250,000 sample, more than 1,000,000 results



Food and feed investigations

Sensorial

Inorganic 

toxicology 

Organic 

toxicology Micro-

biology

Molecular-

biology

Micro-

ingredients

Macro-

ingredients

ANALYSIS



Analytical technics, instrumentation



Separation technics (Chromatography: GC, LC, MS etc.)



Spectroscopy (UV/VIS, ICP-OES, ICP-MS, NIR etc.)



Electrochem. (potenciometry, culometry, conductometry)



Examples from the measurements of food safety



Instrumental food safety analytics – just exmples



Climate change: 2000 and 2010 (scenarios +2 or +5 oC)



About aflatoxines



Risk index of aflatoxin B1 contamination (+2 oC)
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Battilani P. et al. (2012): Modelling, predicting and mapping the emergence of aflatoxins in cereals in the EU due to climate

(Question No EFSA-Q-2009-00812) – After Szeitzné Sz. M.  



Risk index of aflatoxin B1 contamination (+5 oC) 
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Battilani P. et al. (2012): Modelling, predicting and mapping the emergence of aflatoxins in cereals in the EU due to climate

(Question No EFSA-Q-2009-00812) – After Szeitzné Sz. M.  



- aflatoxin B1

- aflatoxin G1

- aflatoxin M1

- aflatoxin B2

- aflatoxin G2

- aflatoxin M2

- aflatoxin B3 

B1, G1, M1 : 7,8-dihidrofurano(2,3-b)furane

B2, G2, M2: 2,3,7,8-tetrahidrofurano(2,3-b)furane

Aflatoxin-group: substitued cumarin derivatives

Aspergillus flavus, Asp. parasiticus

Aflatoxins – Furanofurane compounds



Aflatoxin B1 – Acut toxicity on different  animals po.



Aflatoxin B1 LD50 po. mg/bwkg

Rat: 2.71 Monkey: 2.20 

Pig: 0.62 Mouse: 9.0

Safety Data Sheet Aflatoxin B1 - https://www.caymanchem.com/msdss/11293m.pdf (Aquired 20.02.2016)

https://www.caymanchem.com/msdss/11293m.pdf
https://www.caymanchem.com/msdss/11293m.pdf
https://www.caymanchem.com/msdss/11293m.pdf


The target organ: the liver



The molecules of 

aflatoxin 

intercalate into the 

chain of DNA 

(marked with deep 

red colour)

The target organ: the liver

[d(ATCATOB1GAT). d(ATCGAT) and d(ATATOB1G-CAT)2] 



[d(ATCATOB1GAT). d(ATCGAT) and d(ATATOB1G-CAT)2] 

Intercalated 

aflatoxin B1

The target organ: the liver

The molecules of 

aflatoxin 

intercalate into the 

chain of DNA 

(marked with deep 

red colour)



Woodruff (Galium odoratum; spirit industrial application)

Cinnamon (Cinnamomum verum; Ceylon, Cassia)

Brazilian oak (Quercus)

Sweet clover (Melilotus sp.)

Cumarin: well known scent and aroma

O

O



O O

O O

O

OCH3

Aflatoxin B1 (substitued cumarin)

Cumarin skeleton

Underhand, definitely toxic compound



Fluorescent conditions of HPLC-FLD separation
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Aflatoxin results

Aspergillus niger



Sum number of aflatoxin B1 and M1 investigations

261 210

448

679

1094

1345

857

320

2006

2897

0 21 17 23 23
112

173
250 290

595

0

500

1000

1500

2000

2500

3000

3500

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Aflatoxin B1

Aflatoxin M1



Sum number of aflatoxin M1 investigations
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Aflatoxin M1 (substitued cumarin)

ATO B1 

in feed

ATO M1

in milk

ATO M1 

in milk

Mytochondrial cytochrom: P450: ATO B1ATO M1 (15-30 minutes)



Aflatoxin M1 in breast milk – below the LOQ

2014-2015:

Only 133 samples

Not detected ATO M1

LOQ: 0.010 µg/kg



Aflatoxin M1 in cow milk and milk products (2006-2015)



Aflatoxin M1 in milk products 2006-2015 (1493 samples) 
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Aflatoxin B1 in several food samples

O O

O O

O

OCH3



3119 samples investigated for aflatoxin B1 in 2015

1496 
samples

(48%)

1411 
samples

(45%)

212 
samples

(7%)

<LOQ (1 µg/kg)

≈LOQ (1 µg/kg)

>LOQ (1 µg/kg)

Positive samples: 7%



212 positive samples for aflatoxin B1 in 2015
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Cereals and edible oil seeds



Reborn herbicide molecule (since 1947…)



Debate on topic glyphosate is carcinogen or not?

For

Against



• Decreased head size,

• Lesions in central nervous 

system,

• Damage of skull forming 

cells,

• Deformation of cartilage in 

joints,

• Human defects during

child-birth,

• Chelate forming with metal 

ions,

• The primer human 

glyphosat source is the 

food;

African clawed frog 

(Xenopus laevis)

Toxic symptoms on amphibian animals and humans



The glyphosate appeared in human urine (2013)

174 voluntary person's 

urine was investigate

from the EU:

Positive samples:

Glyphosate 42.5 %

AMPA 34.5 %

LOQ: 0.150 µg/L for

glyphosate and AMPA

Range: 0.155-0.260 µg/L



Dificulties of analysis of glyphosate residues 

• Strongly polar compound,

• Small molecule,

• Despite of it non volatile,

• Week light absorbance,

• No fluorescency,

• Poor retention in reversed phase;

Glyposate needs specific method, the 

QuEChERS (Quick, Easy, Cheap, Effective, 

Rugged, and Safe) method isn’t appropriate to 

extract from the different samples!



Sample preparation and measurement – sketch 

• Homogenisation, weighting 5 g sample

• Extraction with ethanol acidified with formic acid,

• Cenrifuge, filtration,

• Adjusting the sample volume,

• Sample dosage into the auto sampler of HPLC

• Separation on Hypercarb GCB column, 

• LC-ESP - MS/MS (TripleQuad) detection,

• Internal standards: 13C2 és 15N nuclide marked 

glyphosate standard;

• Transitions: 168/63 m/z, or in the case of nuclide 

marked standards: 171/63 m/z;

• LOQ: 10 ng/g = 10 µg/kg



The official method had to be changed



Characteristic mass transition: 168/62 m/z 

3 C = 36             8 H = 8          5 O = 80           1 P = 31         1 N = 14

M0 = 169

With 1 proton loss : M1 = 168

Phosphoric acid brakes off: PO2: 63



Calibration curve of glyphosate LC-ESP - MS/MS detect. 

50 ng

10 ng

100 ng



Glyphosate samples in 2015: 172 specimens

Herbal tea (HT) Other cereals (OC)

Vegetables (VT)

Poppy seeds (PS)
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Glyphosate residues in positive poppy seed samples 
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Measurement uncertainty

The lower limit of the measurement and the measurement uncertainty 

should have be negotiated between the laboratory and the customer.



Appendix



Food microbiology



Salmonella sp. Negative sample max. 2 days



Salmonella sp. Positive sample 4 - 5 days



The pathogene confirmation takes more time



Matrix Aided LASER 

Desorption Ioniosation –

Time Of Flight – Mass

Spectrometry

Appendix – Encore: MALDI-TOF-MS



A MALDI-TOF-MS stainless steel plate with 96 places

Photo: Csaba Lovász, WESSLING Hungary Ltd.



Wavelenght (nm)

The matrix: α-Cyano-4-hidroxi-cinnamic acid 

Absorbance unit

This matrix compound should 

be added to the sample to avoid 

it against the fragmentation of 

sample caused by the LASER 

beam energy.



A MALDI-TOF-MS – How to dosage the samples to plate



A MALDI-TOF-MS drawing of sample places on the plate



MALDI-TOF-MS LASER impulse to evaporate the sample



The stopper watch starts together the LASER impulse



t1

m1

t2

m2

t3

m3

t4

m4

The technic is 

appropriate to 

investigate several 

long chain 

molecules

For example:

Hormones,

allergenes,

Long chain 

hydrocarbon 

molecules, protein-

Carbonhydrate

complexes, 

PROTENS OF 

MICROBES.

QUALITATIVE

ACCREDITED tool.

Scematic picture of TOF MS flying tube



Mass spectra of E. coli bacteria DH5: 2000-20000 amu



Journal of Food Investigations 2014 Vol 4. 



Thanks for my collagues for their contribution!  



Tanks for your kind attention!




