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Determination of aflatoxin B, in tiger nut based soft drinks
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MATERIALS AND METHOD

Samples
The survey was carried out on ‘horchata’, from supermarkets in Spain and Belgium (imported
product from Spain) with production dates from 2004. The method has been tested for 8

brands and different batches of some of these brands with a total of 22 samples.

Reagents
Solvents and reagents. Solvents used were complying with grade ACS-ISO. Acetonitrile and
methanol were HPLC grade from Merck (Darmstadt, Germany). Immunoaffinity columns

type EASI-EXTRACT™ aflatoxins were from Rhone-rBiopharm (Glasgow, Scotland).

Phosphate-buffered saline (PBS). PBS was prepared by adding 0.2 g KCI. 0.2 ¢ KH,POy4,

1.16 ¢ anhydrous Na,HPO, , and 8.0 ¢ NaCl in 1.0 L water. The pH was adjusted to 7.4 with

NaOH c¢=(0.1 mol/L).

Standards. AfB, standard solution with a concentration of 10.0 pg/mL dissolved in
chloroform was obtained from the Dutch National Institute for Public Health and the

Environment, RIVM (Bilthoven, The Netherlands). From this, a dilution with a final

125, 250, 500, 750 and 1000 pL from this last standard were evaporated in 250 mL
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volumetric flasks, afterwards re-dissolved with 75 mL of methanol and filled up with water.

The following concentrations were achieved: 0.05, 0.10, 0.20, 0.30, 0.40 in ng/mL.

Apparatws. \

HPLC system. The HPLC equipment consisted of a combination of Gilson HPLC pump type
309 with a solid phase extraction unit ASPEC XL (Milano, Italy), with a 100 pL injection
loop. The fluorescence detector was from Waters type 474 (Milano, Italy). The PCD with
KOBRA cell was from Rhone -rBiopharm (Glasgow, Scotland). The column used was a

Supelcosil LC-18, 25 cm x 4.6 mm, 5 um.

Sample preparation and clean-up.

25 mL of PBS and 25 mL of the ‘horchata’ were mixed and filtered over glass micro fibre
filter (Whatman GF/A), 25 mL of this filtrate were passed through an immunoaffinity column
(IAC) at a flow rate of approximately 3 mL/min. The IAC was washed twice with 10 mL of
water at the same speed. For elution of AfB;, 0.5 mL methanol was applied by gravity on the
IAC. The eluate was collected in a volumetric flask of 5.0 mL. After 1 min, a second portion
of 0.5 mL methanol was applied. This step was repeated once more after another minute and
air was pressed through the TAC to collect most of the applied methanol.

The volumetric flask, containing the combined portions of IAC eluate was filled up to approx.
4.5 mL, shaken and filled up further with water to the mark and shaken again. The clear

extracts were directly injected into the HPLC system.

HPLC equipment and reverse phase conditions
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The detector was set at 360 nm (excitation wavelength) and 420 nm (emission wavelength).
The mobile phase was water/acetonitrile/methanol [62 + 22 + 16 (v+v+v)] with 120 mg of
KBr and 350 pL. of HNOj3 (4 mol/L) per litre of mobile phase. The flow rate was at 1 mL/min.

Injection volume was 100 pL.

RESULTS AND DISCUSSION

despite a solid residue content of the product of a required minimum of 12 % and a fat content

of around 2 % in ‘horchata’ drinks. Chromatograms were free of interferences in the region of .

- - - T o T o T

that the method procedure is suitable to purify and concentrate the analyte by immunoaffinity

from the matrix and that the matrix has no significant effect on the recovery during clean up.

Additional recovery experiments at lower levels were not carried out as results from

collaborative studies and own experience showed that recovery figures for the here used

methodology (immunoaffinity clean-up with HPLC-fluorescence detection) and this type of

analyte (aflatoxins) are rather stable in terms of fortification levels, while being more

influenced by the matrix used for analysis (Arranz et al. 2005, Dragacci et al. 2001 and Stroka

et al. 2000, 2001, 2003).
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A rather simple and fast method for the determination of AfB; in ‘horchata’ was developed
and validated under single laboratory conditions. It could be demonstrated that the described
method shows good performance characteristics when compared with minimum requirement
data calculated from a “fitness for purpose” function that is currently discussed for use in EU
legislation on mycotoxin methodology in official food control. The described method
therefore is a good candidate for such use.

based soft drink as sold on the Spanish and Belgian market during the period 2004. However,
a survey with more samples would be necessary to obtain a full picture, which was partially

difficult as there is a limited amount of producers in Spain.

Acknowledgements
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Tiger nuts are also used for the production of oil for human consumption and they are an
important animal feed ingredient in the southern United States (Kelley and Fredricksin
1991)

In Spain, the quality of the tiger nuts must fulfil the specifications of the agriculture
quality policy of the European Union and the name of the end product “Chufa de
Valencia” is a product defined according to the conditions of a Protected Designation of
Origin ((ECC) No. 2081/91)

The quality of tiger nuts depends on the terrain used for cultivation. Therefore, it has
been reported that also the quality and flavour of horchata is influenced by the production

area (Mosquera et al. 1996)
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transforming AfB; in a nonquenchable derivative is solved by PCD involving

electrochemical bromination (Kobra cell) (Papadopoulou-Bouraoui et al.
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29 Chromatogram from a horchata sample containing aflatoxin B; at the estimated LOQ
30 (0.06 pg/L).
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