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Background: Mycotoxins are secondary metabolites produced by moulds and are an
important world-wide food safety concern. Among the most relevant mycotoxigenic producer
fungi are some Aspergillus species in particular those belonging to the Aspergillus section
Flavi. These are known to produce the highly carcinogenic aflatoxins in agricultural
commodities. Due to its impact in animal and human health, these species are among the
most intensively studied ones, being well known producers of aflatoxins (AFB;, AFB;: AFG,
and AFGy) and cyclopiazonic acid (CPA). Aflatoxins are mainly produced by some strains of
Aspergillus flavus and Aspergillus nomius and by most, if not all, strains of Aspergilius
parasiticus. On the other hand, cyclopiazonic acid, which naturally occurs in a large variety of
crop products as a co-contaminant with aflatoxins, is mainly produced by Aspergillus flavus
strains. Together they have been shown to cause health problems in animals and humans,
resulting in important economic losses. The production of CPA by Aspergiflus section Flavi
may also be routinely used for identification purposes since A. parasiticus, A. flavus and A.
nomius, exhibit different mycotoxin profiles. The detection and quantification of both these
mycotoxins is usually done separately by HPLC with UV detection for CPA and fluorescence
detection after post-column derivatization for aflatoxins. There isn't a chromatographic
method available to detect simultaneously CPA and the main four aflatoxins.

Aim: To be able to detect aflatoxins and cyclopiazonic acid in a single HPLC run.

Materials and methods: Twenty two strains belonging to Aspergiflus section Flavi were
tested for aflatoxins and CPA production in Czapek Yeast Autolysate agar medium (CYA).
Strains were inoculated on 6 cm diameter plates and incubated at 25 °C for 12 days in the
dark. Three 8 mm diameter plugs were exiracted with methanol and filtered. Extracts were
analysed using a HPLC system equipped with a Jasco FP-820 fluorescence detector (372 nm
excitation wavelength; 462 nm emission wavelength) and a photochemical post-column
derivatization (PHRED unit - Aura Industries, USA). Chromatographic separations were
performed with a C18 column (Knauer eurospher 100-5, 4 mm x 250mm, 5 pm) and an amino
column (Knauer, 4.6 mm x 250 mm, 5 pm), fitted with a precolumn with the same stationary
phase. The mobile phase was pumped at 0.8 mL min™ and consisted of an isocratic
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programme as follows: methanol/4mM zinc sulphate (65:35, v/v), pH 5. The injection volume
was 50 pL. Samples were taken as positive for each of the toxins when yielding a peak at a
retention time similar to each standard, with a height five times higher than the baseline noise.
CPA standard was supplied by Sigma (St. Louis, MO, USA). Aflatoxins standard was supplied
by Biopure (Austria).

Results and Discussion: Under the tested conditions, the amino column generated a
chromatogram where it was only possible to discriminate CPA from the total aflatoxins. On
the other hand, the C18 column separated even further, allowing the separation of CPA from
AFGs and AFBs. With this column the retention times of AFGs, AFBs and CPA were
respectively 10, 11 and 16 minutes. The results obtained with the fungal extracts are
consistent with the results previously obtained with the common methodology. Data from
these assays will be presented and discussed.

Conclusion: This methodology can be used to detect simultaneously both mycotoxins
(aflatoxins and cyclopiazonic acid) in fungi cultures using a single HPLC run, even though the
separation of the four aflatoxins is still insufficient.

References: Maragos, C.M., 2009(a). Photolysis of cyclopiazonic acid to fluorescent
products, World Mycotoxin Journal. 2: 77-84.
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