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Requirements for Mycotoxins Analysis
(Main Drivers)

1. Industry

 Raw Material Testing — screening
* Food Product Quality Assurance

- acceptance/due diligence

2. Government

* Regulations
- referee methods validated at regulatory limits
 Food surveillance — exposure assessment
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From Bulk Commodity to Analytical Result

1. Sampling of bulk commodity
- difficult, slow but ESSENTIAL

2. Preparation of Sample for Sub-Sampling
- time consuming but ESSENTIAL

3. Extraction of Sub-Sample - ESSENTIAL

4. Clean-Up of Sample - can be eliminated

5. Chromatography - can be eliminated

6. Determination - Yes/No may be adequate



Types of Mycotoxin Methods

Screening
Instrumental

Research



Screening Methods

Normally rapid — easy and convenient to use
Frequently give YES/NO above threshold limit

% Failure Rate (false positives)
ACCEPTABLE - positives confirmed

% Failure Rate (false negatives)
NOT ACCEPTABLE - critical decisions based on results

Potential conflict between speed advantage
and need for adequate sampling



Structures of Fusarium Toxins

Provide insight into solubllity
e extraction conditions

Polarity (MW1) volatility
 Insight into choice of HPLC/GC

Chromophores
 Insight into choice of detection



Structures of Type A Trichothecenes




Structures of Type B Trichothecenes




Other Co-Occurring Fusarium Toxins




Structures of Fumonisins

Fumonisin,B

Fumonisin,B

Tricarballylic acid side chain

Produced by Fusarium spp



Extraction from Food and Feed

1. Choice of suitable solvent (mixtures)
 Methanol/Water
» Acetonitrile/Water
« Addition of chloroform/hexane for defatting

2. Deconjunction if mycotoxin is bound to matrix
(tissue samples)

3. Blending at high speed or shaking

- Avoid emulsion formation

4. Filter or centrifuge to obtain clear supernatant



Need to demonstrate adeguate extraction
from naturally contaminated materials

Spiking of matrices does NOT demonstrate
adequate extraction

Repeated extraction of same matrix gives
some indication of recovery



Extraction of Mycotoxins from naturally

contaminated foods

Spiking gives good indication of losses through
analytical stages post-extraction

Performance of extraction solvents evaluated relative
to one another but difficult to measure recovery in
absolute terms as ‘true’ mycotoxin content never
known

Repeated extraction of same matrix gives some
Indication of recovery

Foods containing radio-labelled mycotoxins can
facilitate extraction studies



Comparison of Solvent Systems

for Fumonisin Extraction

Corn Screenings (Bennett & Richard, 1944)

Acetonitrile/water (1:1) gives 40% more than methanol/water
(8:2)

Tortilla Chips (Scott & Lawrence, 1996)

Methanol/acetonitrile/water (1:1:2) gives 6 times more
than methanol/water (8:2)

Corn Processed Foods (Meister, 1998)

Methanol/0.1M HCI (3:1) gives 5 times more than
methanol/water (3:1)



Fumonisin B ; — Protein Bound

3H-labelled FB, in roasted corn meal dough

37% extractable with acetonitrile/water

51% extractable with SDS

Resch and Shier (2000) Lebensmittelchemie 54, 31-44



Analysis of Cornflakes for FB

FB, FB,
acetonitrile/water (SDS)
38 361
139 98
182 149
29 345
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Influence of various parameters on

Fumonisin recovery from Cornflakes
Taken from Solfrizzo et al. (2001)

FB1 + FB2> Recovery (%)
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Clean-Up for Mycotoxin Analysis

Removal of co-extractives

Preliminary separation and concentration

Normally involves crude chromatography,
adsorption or use of antibodies



Clean-Up Technigues for Mycotoxins

Silica Gel Chromatography
Solid Phase Extraction (SPE)
Charcoal Columns
Multi-Functional Columns

Affinity Columns



Clean-Up

Affinity Columns
DON, T-2 toxin, Zearalenone,
Fumonisins

Multi-functional Columns
e.g. Romer Mycosep 225R,
Trichothecenes EP
Clean-Up Columns

Specialised
e.g. SAX column - Fumonisins



Affinity Columns

Easy to use, robust, versatile

(applicable to wide range of matrices)

Clean extracts — amenable to TLC

Automated — ASPEC System

Expensive — multiple use BUT recovery declines



Selection of Appropriate Instrumental

Methods for Mycotoxin Analysis

Technique Derivatisation | Mycotoxin
LC (FI) OPA Fumonisins
LC (FI) T-2 Toxin
LC (UV) None DON
GC TMS, HFB, DON, NIV
TFA
LC/MS None All




High Performance Liquid Chromatography (HPLC)

HPLC system costs €30°'000 - €50°000

Good resolving power

Mobile phase selection and column choice
tailored to analysis

Can be automated (autosampler)



Gas Chromatography (GC) and GC/MS

GC system costs €30k with FID or ECD
Bench-Top GC/MS costs €70k

Mycotoxins must be volatile for GC

Limited to Trichothecenes



Analysis of Trichothecenes

Comparison of Avallable Techniques

Method Detection
HPLC Low wavelength UV
p-NBP / AICI; / sulphuric
TLC acid
HPL Fluorescence
GC Electron Capture
LC/MS
Selected lon Monitoring
GC/MS




GC Derivatives of Hydroxy Compounds
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Analysis of DON & NIV in Wheat TMS Derivative

(by GC using electron-capture detection)
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Low Wavelength UV Detection

for DON & Niv Analysis of Wheat

(Charcoal Column Clean-Up)

DON

DON

(a) Wheat containing about 650 ng/kg DON (b) Maize containing about 400 ng/kg DON



Analysis of Fumonisins B ;, B, and B,

In Maize as OPA Derivatives

(With Fluorescence Detection)
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Conclusions

Decide purpose of analysis and required performance
Select from screening, instrumental or research
Ensure extraction is effective

Choose suitable clean-up

Select from HPLC, GC or GC/MS

Or choose LC/MS if available



