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CONTAMINANTSCONTAMINANTS
�� Pesticide residues in fruit, vegetables and Pesticide residues in fruit, vegetables and 

cerealscereals
�� New virusesNew viruses
�� Residues (antibiotics, hormones) in meatResidues (antibiotics, hormones) in meat
�� Salmonella, Salmonella, listerialisteria, etc, etc
�� Environmental contaminantsEnvironmental contaminants
�� GMO’sGMO’s
�� Additives, colours, preservativesAdditives, colours, preservatives
�� Animal welfareAnimal welfare
�� Food processing contaminantsFood processing contaminants
�� ObesityObesity
�� AllergiesAllergies
�� Hygiene at homeHygiene at home



NATURALNATURAL TOXINSTOXINS

�� MycotoxinsMycotoxins

�� PhycotoxinsPhycotoxins

�� PhytotoxinsPhytotoxins

�� Bacterial toxinsBacterial toxins



DEFINITIONDEFINITION

MYCOTOXIN

MYCOS : MUSHROOM

TOXICUM : POISON



ORIGINORIGIN

�� AspergillusAspergillus, , PenicilliumPenicillium and and FusariumFusarium

�� ±± 350 species 350 species 

�� ±± 300 300 mycotoxinsmycotoxins

�� Contamination before and/or during the Contamination before and/or during the 
storagestorage

�� Large variety of contaminated foodstuffs: Large variety of contaminated foodstuffs: 
dry fruits, figs, spices, cereals, coffee, dry fruits, figs, spices, cereals, coffee, 
cocoa, wine, beer, apples, milk,…cocoa, wine, beer, apples, milk,…



GROWTH CONDITIONSGROWTH CONDITIONS

�� ToxinogenesisToxinogenesis depends on temperature, depends on temperature, 
humidity and oxygenation of the substratehumidity and oxygenation of the substrate

�� AspergillusAspergillus around 30°C, tropical climate, around 30°C, tropical climate, 
hot and humidhot and humid

�� PenicilliumPenicillium and and FusariumFusarium between 20 and between 20 and 
25°C, temperate climate (Western and 25°C, temperate climate (Western and 
Northern Europe)Northern Europe)



MAIN CHEMICAL MAIN CHEMICAL 
CHARACTERISTICSCHARACTERISTICS

�� Molecular mass < 1000Molecular mass < 1000

�� Slightly soluble in waterSlightly soluble in water

�� Not easily metabolised by organismsNot easily metabolised by organisms

�� Stable to heat (250°C)Stable to heat (250°C)

�� Persistence on the raw foodstuffs even Persistence on the raw foodstuffs even 
after disappearance of the mouldafter disappearance of the mould



THE MYCOTOXINS IN THE FOOD THE MYCOTOXINS IN THE FOOD 
CHAINCHAIN

�� Directly contaminated foodstuffsDirectly contaminated foodstuffs

�� ByBy--productsproducts

�� Products from animal origin (in case of Products from animal origin (in case of 
consumption of contaminated feed by consumption of contaminated feed by 
animals)animals)



PREVENTIONPREVENTION
�� MycotoxinsMycotoxins chemically very different therefore no chemically very different therefore no 

decontamination method for all the decontamination method for all the mycotoxinsmycotoxins
�� Often heterogeneous contaminationOften heterogeneous contamination
�� Decontamination processes mainly concerning Decontamination processes mainly concerning 

peanut seedspeanut seeds
�� --Manual or mechanical sortingManual or mechanical sorting
�� --Chemical methods (only feed) such as treatment Chemical methods (only feed) such as treatment 

with NH3 under pressure for peanutswith NH3 under pressure for peanuts
�� --Moderate use of pesticidesModerate use of pesticides
�� Remark: the conservation processes (sterilisation, Remark: the conservation processes (sterilisation, 

pasteurisation, lyophilisation, freezing,…) have an pasteurisation, lyophilisation, freezing,…) have an 
action against moulds but not against action against moulds but not against mycotoxinsmycotoxins



TOXICITYTOXICITY

�� Very toxic for humans and for animalsVery toxic for humans and for animals

�� Large variety of toxic effects: carcinogenic, Large variety of toxic effects: carcinogenic, 
mutagenic, mutagenic, teratogenicteratogenic, immunosuppressive, , immunosuppressive, 
allergic, oestrogenic, allergic, oestrogenic, necrosingnecrosing, , neurotoxicneurotoxic, , 
nephrotoxicnephrotoxic,…,…

�� Large variety of target organs and tissues: Large variety of target organs and tissues: 
liver, kidney, skin, immune system, nervous liver, kidney, skin, immune system, nervous 
system, endocrine glandssystem, endocrine glands

�� Acute intoxicationAcute intoxication ((MycotoxicoseMycotoxicose) in case of ) in case of 
high contamination high contamination 



IARC CLASSIFICATION OF IARC CLASSIFICATION OF 
MYCOTOXINSMYCOTOXINS

�� Group 1(carcinogenic to humans) :Group 1(carcinogenic to humans) :AflatoxinsAflatoxins
B1,B2,G1 et G2B1,B2,G1 et G2

�� Group 2A (probably carcinogenic to humans): no Group 2A (probably carcinogenic to humans): no 
mycotoxinmycotoxin

�� Group 2B (possibly carcinogenic to humans): Group 2B (possibly carcinogenic to humans): 
OchratoxinOchratoxin A, A, aflatoxinaflatoxin M1, M1, fumonisinsfumonisins

�� Group 3 (not classifiable as to its carcinogenicity in Group 3 (not classifiable as to its carcinogenicity in 
to humans): to humans): PatulinPatulin, , zearalenonezearalenone, , deoxynivalenoldeoxynivalenol, , 
nivalenolnivalenol, T2 Toxin, HT2 toxin, T2 Toxin, HT2 toxin

�� Group 4 (probably not carcinogenic to humans): no Group 4 (probably not carcinogenic to humans): no 
mycotoxinmycotoxin



LEGISLATIONLEGISLATION

Toxicity + frequent occurrence in foodstuffsToxicity + frequent occurrence in foodstuffs

MycotoxinsMycotoxins = problem of Public Health= problem of Public Health

RegulationRegulation



LEGISLATIONLEGISLATION

�� Harmonisation by EU of the legislations of the Harmonisation by EU of the legislations of the 
member statesmember states

�� Existing regulation for Existing regulation for aflatoxinsaflatoxins, , patulinpatulin, , ochratoxinochratoxin
A, A, deoxynivalenoldeoxynivalenol, , zearalenonezearalenone and and fumonisinsfumonisins

�� Future legislation for the other Future legislation for the other trichothecenestrichothecenes (T2, (T2, 
HT2,…)HT2,…)



SUMMARYSUMMARY

�� The The mycotoxinsmycotoxins problematic is due to:problematic is due to:

1) Ubiquity of moulds and therefore ubiquity of the 1) Ubiquity of moulds and therefore ubiquity of the 
contamination of foodstuffscontamination of foodstuffs

2) High chemical stability of 2) High chemical stability of mycotoxinsmycotoxins

3) Transfer in food chain3) Transfer in food chain

4) High toxicity degree to humans4) High toxicity degree to humans

5) Multi contamination of foodstuffs5) Multi contamination of foodstuffs



THE MAIN MYCOTOXINSTHE MAIN MYCOTOXINS

�� AflatoxinsAflatoxins

�� OchratoxinOchratoxin AA

�� PatulinPatulin

�� FumonisinsFumonisins

�� ZearalenoneZearalenone

�� TrichothecenesTrichothecenes



ORIGINS:
- Penicillium expansum, P. urticae, P. melinii, P. cyclopium…
- Aspergillus clavatus, A. terreus…
- Byssochlamys nivea…

CONTAMINATED FOODSTUFFS:
- Apples and apple based products

TOXICITY:
- Widely unrecognized effects by humans 
- Mutagenic, neurotoxic, immunotoxic, genotoxic to rodents

PATULINPATULIN



IARC CLASSIFICATION:
Group 3 (not classifiable as to its carcinogenicity in to humans)

ANALYSIS:
- Extraction with ethyl acetate
- Evaporation to dryness with rotative evaporator
- Redissolution in mobile phase
- Injection into HPLC and UV detection

PATULINPATULIN



10.010.0All apples byAll apples by--products intended for products intended for 
infants and young childreninfants and young children

25.025.0Apple pureeApple puree

50.050.0Spirits, cider and other fermented drinks Spirits, cider and other fermented drinks 
produced with applesproduced with apples

50.050.0Apple juiceApple juice

Max levels (Max levels (µµg/l)g/l)ProductsProducts

LEGISLATIONLEGISLATION

PATULINPATULIN



FUMONISINSFUMONISINS

ORIGINS:
Fusarium moniliforme, F. proliferatum,…

CONTAMINATED FOODSTUFFS:
Maize and by-products

TOXICITY:
- By animals, appetite and dynamism losses, degradation of nervous 
system, hepatotoxicity, lunges lesions
- By humans, suspected to be responsible for oesophagus cancer



FUMONISINSFUMONISINS

ANALYSIS:
- Extraction with methanol-acetonitrile-water mixture
- Filtration
- Clean-up on immuno-affinity column
- Evaporation and redissolution in mobile phase
- Injection into HPLC and fluorescence detection

IARC CLASSIFICATION:
Group 2B (possibly carcinogenic to humans)



LEGISLATIONLEGISLATION

200200All maize byAll maize by--products intended aux for infants products intended aux for infants 
and young childrenand young children

400400Maize based food for direct consumptionMaize based food for direct consumption

10001000Maize grits, meal and flourMaize grits, meal and flour

20002000Raw maizeRaw maize

Max levels (Max levels (µµg/kg)g/kg)
((�� B1,B2)B1,B2)

ProductsProducts

FUMONISINSFUMONISINS



ZEARALENONEZEARALENONE

ORIGINS:
- Fusarium roseum, F. tricinctum, F. sporotrichioides, F. oxysporum, 
F. moniliforme,…

CONTAMINATED FOODSTUFFS:
- Cereals and cereals based products

TOXICITY:
- Oestrogenic properties, hormonal troubleshooting to animals 
(reproducibility and fertility)
- Widely unrecognized effects by humans (suspected to be responsible for 
the early puberty by some Puerto Rican children)



ZEARALENONEZEARALENONE

IARC Classification:
Group 3 (not classifiable as to its carcinogenicity in to humans)

ANALYSIS:
- Extraction with acetonitrile-water mixture
- Filtration
- Clean-up on immuno-affinity column
- Evaporation and redissolution in mobile phase
- Injection into HPLC and fluorescence or UV detection



LEGISLATIONLEGISLATION

2020All cereals byAll cereals by--products intended aux for infants products intended aux for infants 
and young children (except maize)and young children (except maize)

5050Cereals light meals and breakfast cereals Cereals light meals and breakfast cereals 
(except maize)(except maize)

5050Bread, pastries, cookiesBread, pastries, cookies

7575Cereals flour (except maize flour)Cereals flour (except maize flour)

100100Raw cereals (except maize)Raw cereals (except maize)

Max levels (Max levels (µµg/kg)g/kg)ProductsProducts

ZEARALENONEZEARALENONE



TRICHOTHECENESTRICHOTHECENES
ORIGINS:
- Fusarium nivale, F. episphaeria, F. roseum, F. tricinctum, F.sporotrichioides, 
F. poae, F. solani, F. rigidiusculum, F. lateritium, F. semitectum, F.equiseti,…

CONTAMINATED FOODSTUFFS:
- Cereals and by-products

TOXICITY:
- With strong dose by animals, vomiting, eating refusal, weigh losses, 
diarrhoea and necrosis
- With weaker but regular consumption, immunotoxic, teratogenic,…
- Alimentary toxic aleukia (T2)
The knowledge about the toxic effects by humans are still widely
unrecognized



TRICHOTHECENESTRICHOTHECENES

IARC CLASSIFICATION:
Group 3 (not classifiable as to their carcinogenicity in to humans)

ANALYSIS:
- Extraction with acetonitrile-water mixture
- Filtration
- Clean-up on immuno-affinity column
- Evaporation and redissolution in mobile phase 
- Injection into HPLC et UV detection 



LEGISLATION (DON)LEGISLATION (DON)

200200All cereals byAll cereals by--products intended aux for infants products intended aux for infants 
and young childrenand young children

750750Dry pastaDry pasta

500500Bread, pastries, cookies, cereals light meals Bread, pastries, cookies, cereals light meals 
and breakfast cereals and breakfast cereals 

750750Cereals flour (including milled maize)Cereals flour (including milled maize)

17501750Durum wheat and raw oatsDurum wheat and raw oats

12501250Raw cereals (except durum wheat, oats and Raw cereals (except durum wheat, oats and 
maize)maize)

Max levels (Max levels (µµg/kg)g/kg)ProductsProducts

TRICHOTHECENESTRICHOTHECENES



AFLATOXINS AFLATOXINS 
B1,B2,G1 & G2B1,B2,G1 & G2

ORIGINS :
- Aspergillus parasiticus (B1, B2, G1, G2)
- Aspergillus flavus (B1, B2)

CONTAMINATED FOODSTUFFS:
- Nuts, oil-yielding plants, cereals, figs, spices

TOXICITY:
- Carcinogenic (mainly liver but also intestines, lunges, breast), cirrhosis, 
chronic hepatitis,…



AFLATOXINS B1, B2, G1 & G2AFLATOXINS B1, B2, G1 & G2

IARC CLASSIFICATION:
Group 1 (carcinogenic to humans)

ANALYSIS:
- Extraction with methanol-water mixture
- Filtration
- Clean-up on immuno-affinity column
- Evaporation and redissolution in mobile phase
- Injection into HPLC and fluorescence detection



LEGISLATIONLEGISLATION

42Cereals (except maize) intended to sorting or other 
physical treatment before human consumption or use as 
ingredients

42Cereals and by-products intended to direct human 
consumption or use as ingredients

105Shellfruits and dried fruits intended to sorting or other 
physical treatment before human consumption or use as 
ingredients

158Peanuts intended to sorting or other physical treatment 
before human consumption or use as ingredients

42Peanuts, shellfruits and dried fruits directly intended to 
human consumption or used as ingredients

� B,GB1Products

Max levels (µg/kg)

AFLATOXINS B1,B2,G1 & G2AFLATOXINS B1,B2,G1 & G2



AFLATOXIN M1AFLATOXIN M1

CONTANATED FOODSTUFFS:
- Milk and dairy products

ORIGINS :
- Metabolite of aflatoxin B1 (digestive system of ruminants)

TOXICITY:
- Carcinogenic (mainly liver but also intestines, lunges, breast), cirrhosis, 
chronic hepatitis,…



AFLATOXIN M1AFLATOXIN M1

IARC CLASSIFICATION:
Group 2B (possibly carcinogenic to humans)

ANALYSIS:
- Elimination of fat by centrifugation
- Filtration
- Clean-up on immuno-affinity column
- Evaporation and redissolution in mobile phase
- Injection into HPLC and fluorescence detection



AFLATOXIN M1AFLATOXIN M1

�� The European legislation has set the The European legislation has set the 
maximum admissible content of maximum admissible content of aflatoxinaflatoxin
M1 in milk to 50 M1 in milk to 50 ng/lng/l

LEGISLATIONLEGISLATION



OCHRATOXINS: FORMULASOCHRATOXINS: FORMULAS

CH3HOchratoxin B methyl ester

C2H5HOchratoxin B ethyl ester

CH3ClOchratoxin A methyl ester

C2H5ClOchratoxin C

HHOchratoxin B

HClOchratoxin A

R�R

HOchratoxin �

ClOchratoxin �

R



OCHRATOXINS: ORIGINOCHRATOXINS: ORIGIN
Moulds producing ochratoxins:

- Aspergillus ochraceus, A. sulphureus, A. sclerotiorum, 
A. alliaceus, A. melleus, A. ostianus, A. petrakii,…

- Penicillium viridicatum, P. palitans, P. cyclopium, P. 
purpurrescens, P. commune, P. variabile, P. 
verrucosum…

Growth conditions:
-Temperatue, moisture content, substrate, storage
conditions
-Aspergillus: optimal temperature for OTA production: 30°C 
(tropical and sub-tropical climates)
-Penicillium: optimal temperature for OTA production: 5 to 
10°C (temperate climates)



OCHRATOXIN A: OCHRATOXIN A: 
OCCURRENCE IN FOODSTUFFSOCCURRENCE IN FOODSTUFFS

PLANT PRODUCTS:

-Cereals and by-products

-Coffee 

-Wine

-Grape juice

-Cocoa and chocolate

-Beer

-Currants

-Herbs

-Liquorice

FOOD OF ANIMAL ORIGIN:
-Kidneys
-Liver
-Muscle
-Adipose tissues

Remark:
Never found in eggs



OCHRATOXIN A: TOXICITYOCHRATOXIN A: TOXICITY
In animals:

-Nephrotoxic, 

-Immunosuppressive

-Teratogenic

-Hepatotoxic (several animal species)

-Genotoxic (weak and not clearly established)

-Carcinogenic (pig)

In humans:

- Balkan endemic nephropathy (BEN)

- Urinal tract tumours (UTT)

IARC CLASSIFICATION:

Group 2B (possibly carcinogenic to 
humans)



OCHRATOXIN A: LEGISLATIONOCHRATOXIN A: LEGISLATION

0.50Dietary food for special medical purposes 
intended specifically for infants

0.50All cereals by-products intended for infants 
and young children

2.0Grape must and grape must by-products

2.0Grape juice and grape juice by-products

2.0Wine and wine by-products

10.0Instant coffee

5.0Roasted coffee (milled or not)

10.0Currants

3.0Cereals by-products

5.0Raw cereals

Maximum levels (µg/kg)Products



OCHRATOXIN A: CONTRIBUTION OCHRATOXIN A: CONTRIBUTION 
OF THE COMMODITIES IN THE OF THE COMMODITIES IN THE 

DIETARY INTAKE IN EUDIETARY INTAKE IN EU
(SCOOP TASK)(SCOOP TASK)

- Cereals: 50%
- Wine: 13%
- Coffee: 10%
- Spices: 8%
- Others: 6%
- Beer: 5%
- Cocoa: 4%
- Dried fruit: 3%
- Meat: 1%



OCHRATOXIN A:OCHRATOXIN A:
EFFECT OF PROCESSINGEFFECT OF PROCESSING

-Moderately stable molecule surviving most food processing to some extent. 
-However different behaviour according to the commodity.
-Cleaning and milling of wheat and barley don’t remove ochratoxin A in 
naturally-contaminated samples.
-Ochratoxin A can slowly break down merely on storage of grains and grain 
products.
-No decomposition was observed in bread baking but it was considerable 
during biscuit baking.
-Ochratoxin A appears to be destroyed during the malting of contaminated 
barley.
-The most variable results regarding stability of ochratoxin A are obtained by 
the roasting of coffee. Reported losses between 0 and 100%.
-Processing of cocoa beans to dark chocolate largely destroys ochratoxin A.
-Ochratoxin A was moderately stable during drying of sausage 



OCHRATOXIN A: DETOXIFICATIONOCHRATOXIN A: DETOXIFICATION

-Activated charcoal
-Cholestyramine
-Sodium calcium aluminium silicate
-Yeast 
-Ammonia
-Gamma irradiation 
-Carboxypeptidase
-Heating with alkaline hydrogen peroxide (pH>10, T°=100°C).



ANALYSIS OF OCHRATOXIN A ANALYSIS OF OCHRATOXIN A 
IN CEREALSIN CEREALS

�� Principle of method:Principle of method:

�� Extraction with Extraction with acetonitrileacetonitrile--water mixturewater mixture
�� FiltrationFiltration
�� CleanClean--up on up on immunoimmuno--affinity columnaffinity column
�� Evaporation and redissolution in mobile Evaporation and redissolution in mobile 

phasephase
�� Injection into HPLC and fluorescence Injection into HPLC and fluorescence 

detectiondetection



REAGENTS AND SOLVENTSREAGENTS AND SOLVENTS

�� AcetonitrileAcetonitrile HPLCHPLC
�� Methanol HPLCMethanol HPLC
�� AcetonitrileAcetonitrile ARAR
�� Distilled water (Millipore Distilled water (Millipore MilliMilli--Q Water System)Q Water System)
�� Acetic acid pro analysisAcetic acid pro analysis
�� Toluene ARToluene AR
�� Pure and dry nitrogenPure and dry nitrogen
�� Pastilles PBS Sigma Pastilles PBS Sigma 
�� ImmunoaffinityImmunoaffinity columns columns 
�� OchratoxinOchratoxin A standardA standard



EQUIPMENT AND LABORATORY EQUIPMENT AND LABORATORY 
MATERIALSMATERIALS

�� Normal laboratory equipment and general glasswareNormal laboratory equipment and general glassware
�� Particular glassware: 20, 25 and 500 ml volumetric Particular glassware: 20, 25 and 500 ml volumetric 

flasks, 10 test tubes, volumetric pipettes, 1 ml injection flasks, 10 test tubes, volumetric pipettes, 1 ml injection 
vialsvials

�� 2 ml disposable syringes 2 ml disposable syringes 
�� 0.45 µm disposable 0.45 µm disposable minifiltersminifilters
�� FiltersFilters
�� Vacuum pumpVacuum pump
�� Bloc Baker 10 SPE Bloc Baker 10 SPE -- SystemSystem
�� UltraUltra--TurraxTurrax blenderblender
�� Precision weighing scalePrecision weighing scale
�� MillerMiller
�� HPLC chainHPLC chain
�� Spectrophotometer equipped with 1 cm quartz cellsSpectrophotometer equipped with 1 cm quartz cells



HPLC CHAINHPLC CHAIN

degasser

HPLC pump Fluorescence
detector

H2O
CH3CN

injector

HPLC column

waste

Washing
solvent

dilutor

CH3COOH



HPLC CHAINHPLC CHAIN



HPLC PUMPHPLC PUMP



HPLC INJECTORHPLC INJECTOR



HPLC DETECTORHPLC DETECTOR



STANDARD SOLUTIONSSTANDARD SOLUTIONS
Standard: 5 mg OTA

Stock solution n°2  2000 µg/l

Intermediate solution 20 µg/l 

Work solutions 0.5, 1, 2, 5, 7.5 and 10 µg/l

Dissolution in 500 ml toluene-acetic acid (99-1)

Dissolution of 0.5 ml in 50 ml

Dissolution of 0.5, 1, 2, 5, 7.5 and 10 ml 
in 20 ml

Stock solution n°1  10000 µg/l

Dissolution of 5 ml in 25 ml



STOCK SOLUTION CALIBRATIONSTOCK SOLUTION CALIBRATION

C = (A X M X 100) / �

C : Ochratoxin A concentration (µg/ml)

A : Absorbance measured on � max

M : Molecular mass of ochratoxin A = 403.8 g/mole 

� : Molar absorption coefficient of ochratoxin A in 
toluene-acetonitrile (99-1) = 544 m2/mole



PREPARATION OF TEST SAMPLESPREPARATION OF TEST SAMPLES

Ground samples:

- Weighing of a 25 g test portion of ground sample
- Addition of 100 ml of extraction solvent mixture
- Blending at high speed with Ultra-Turrax
- Filtration
- Dilution of 4 ml filrate with 44 ml PBS buffer
- Purification on immunoaffinity column
- Elution with 4 ml CH3OH
- Evaporation to dryness on 40°C under nitrogen stream 
- Redissolution in 1 ml injection solvent
- Injection into HPLC and fluorescence detection



1 2 3 4

PURIFICATION ON PURIFICATION ON 
IMUNOAFFINITY COLUMNIMUNOAFFINITY COLUMN

1) The column contains specific monoclonal antibodies bound to a solid 
support material
2) The extract containing OTA is passed through the column
3) The antibodies selectively bind with OTA (antigen) present and form 
an antibody-antigen complex. All other components of the sample matrix 
are washed off the column with water
4) OTA is eluted from the column with methanol which is collected in a 
test tube



PURIFICATION ON PURIFICATION ON 
IMMUNOAFFINITY COLUMNIMMUNOAFFINITY COLUMN



CHROMATOGRAPHIC CONDITIONSCHROMATOGRAPHIC CONDITIONS

�� Flow rate: 1.0 ml/minFlow rate: 1.0 ml/min

�� Mobile phase: 51% H20, 48% CH3CN,  1%CH3COOHMobile phase: 51% H20, 48% CH3CN,  1%CH3COOH

�� Injection volume: 100 µlInjection volume: 100 µl

�� HPLC column: C18 4.6 X 150 mm , 5 µmHPLC column: C18 4.6 X 150 mm , 5 µm

�� Excitation wavelength: 333 nmExcitation wavelength: 333 nm

�� Emission wavelength: 460 nmEmission wavelength: 460 nm



MEASURING PROGRAMMEASURING PROGRAM
1) Standard 1 µg/l1) Standard 1 µg/l

2) Standard 5 µg/l2) Standard 5 µg/l

3) Control sample3) Control sample

4) Blank sample4) Blank sample

5) Analysis sample n°15) Analysis sample n°1

6) Analysis sample n°26) Analysis sample n°2

7) Analysis sample n°37) Analysis sample n°3

8) Analysis sample n°48) Analysis sample n°4

9) Analysis sample n°59) Analysis sample n°5

10) Analysis sample n°610) Analysis sample n°6

11) Standard 1 µg/l11) Standard 1 µg/l

12) Control sample (2nd injection)12) Control sample (2nd injection)
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�� Retention time Retention time 

�� Confidence intervalConfidence interval

�� Control sampleControl sample

�� Blank sampleBlank sample

�� Procedure cancellationProcedure cancellation



CALCULATIONCALCULATION

Csam = (Cext X Ve X Vs X 100) / (W X Vf X R)

Csam : Ochratoxin A content in the sample (µg/kg) 

Cext : Ochratoxin A content in the extract (µg/l), calculated by hand of the 
calibration curve equation

Ve : Final volume of the eluate (ml)

Vs : Extraction solvent volume (ml)

Vf : Filtrate volume passed through the IAC (ml)

W : Weigh of the test portion (g)

R : Recovery (%), calculated by hand of the current control sample 



ANALYSIS OF OCHRATOXIN A ANALYSIS OF OCHRATOXIN A 
IN WINE AND BEERIN WINE AND BEER

- Degassing of sparkling wine and beer

- Pipetting of a 10 ml of sample into a conical flask

- Addition of 10 ml of diluting solution

- Mixing

- Filtration when cloudy solutions or solid residues are 
formed after dilution

- Clean-up of 10 ml of the diluted solution on IAC



ANALYSIS OF OCHRATOXIN A ANALYSIS OF OCHRATOXIN A 
IN COFFEEIN COFFEE

-Weighing of a 15 g test portion of ground sample
-Addition of 150 ml of methanol-NaHCO3 30g/l in water(50-50) 

mixture
-Shaking for 30 minutes
-Filtration
-Centrifugation for 15 minutes at 1300 g
-Dilution of 4 ml filrate with 44 ml PBS buffer
-Clean-up of 10 ml centrifuged coffee extract on phenyl-silane

column
-Elution with 10 ml of a water-methanol (93-7) mixture
-Dilution of the eluate with 30 ml of PBS buffer
-Clean-up on immunoaffinity column



ANALYSIS OF OCHRATOXIN A ANALYSIS OF OCHRATOXIN A 
IN KIDNEYSIN KIDNEYS

-Weighing of a 5 g test portion of ground sample
-Addition 50 ml of chloroform and 0,75 ml phosphoric acid 

(85%)
-Blending for 3 minutes at 20000 r/min with Ultra-Turrax
-Centrifugation for 15 minutes at 2000 g
-Filtration
-Liquid-liquid extraction of the filtrate with a 0,5 M NaHCO3 

water solution
-Pipetting of 20 ml of the water solution
-Clean-up on immunoaffinity column



OTHER ANALYSIS OF OTHER ANALYSIS OF 
OCHRATOXIN AOCHRATOXIN A

�� CocoaCocoa

�� DriedDried fruitsfruits

�� SpicesSpices

�� LiquoriceLiquorice



MULTI-TOXINS METHODS FOR 
CEREALS

--Mass spectrometryMass spectrometry

--HPLC coupled with fluorescence and UV HPLC coupled with fluorescence and UV 
detectiondetection



PROFICIENCY TESTS (FAPAS)PROFICIENCY TESTS (FAPAS)

1.651.630.1WineFeb 2007

5.396.16-0.6CerealsAug 2006

1.612.09-1.0WineFeb 2006

8.68.440.1CerealsJun 2005

24.424.50.0CerealsMar 2005

7.16.610.3CerealsApr 2003

1.41.62-0.6WineJan 2003

1.20.851.9CoffeeMar 2002

6.76.20.4CerealsNov 2001

Found value 
(µg/kg)

Assigned value 
(µg/kg)

Z-score 
(Horwitz)

MatrixDate
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