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Figure 1. The hyperspectral system used for image acquisition

3. Results and discussion

The removal of aflatoxin contaminated figs as widely carried out in some processing plants using UV-light (365
um), has been proved to be efficient (Karbancioglu-Guler & Heperkan 2009). Indeed, levels of 100-1,400
ug/kg B1, and 0.2-1,900 ug/kg B2 aflatoxins were detected on fruits showing a blue and green fluorescence
under ultraviolet light, as reported by lamanaka et al. (2007).
In both imaging systems, wavelength of UV-A radiation mimic conditions for mycotoxin detection with HPLC,
ie.

f Aflatoxins: excitation: 360 nm to 365 nm, detection: 425 nm to 460 nm;

f OTA: excitation: 333 nm, detection 443 nm to 477 nm.
Weak, low intensity fluorescence could be observed on the inert surface. It could, however, not be observed
on artificially contaminated figs with the above mentioned concentrations, i.e. 4 ppb for aflatoxins and 10 ppb
for OTA. In contrast, Kalkan et al. (2011) were able to classify hazelnuts as contaminated (>4 ppb) or not-
contaminated (<4 ppb) with aflatoxins (92.3 % accuracy) from data obtained by hyperspectral imaging.
Moreover, Fujita et al. (2013) demonstrated the possibility of a fast and quantitative detection of aflatoxin in
experimentally contaminated nutmeg extract using fluorescence fingerprint.
The characteristic fluorescence is due to the interaction between peroxidases normally found in living plants
and kojic acid produced by Aspergillus, but could also be associated with mycotoxins (Siriacha 1991).
However, this fluorescence could not be always revealed even on contaminated food (Wilson 1989). Thus, the
fact that figs did not present any fluorescence may be attributed to a low quantity of peroxidases.
Also, it has been assumed that the rough and dry surface of figs could absorb the infinitesimal concentrations
of mycotoxins, impeding their detection.
However, it is to be noticed that fluorescence occurred on some of the figs from the previous season. The
greatest difference between the spectra of the fluorescent area and a non-fluorescent one reaches its
maximum between 450 nm and 490 nm (Figure 2), thus corresponding to emission wavelengths reported in
literature.
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Figure 2. The spectra of emitted fluorescence obtained from a fluorescent area and non-fluorescent one

An observation under a stereomicroscope (Leica M165C, Switzerland) demonstrated the presence of fungal
mycelia (Figure 3). This, points out the possibility of using hyperspectral imaging for mycotoxin detection and
quantification.

1,0 mm

Figure 3. Presence of filamentous fungi mycelia on fig skin observed under stereomicroscope

4. Conclusions

The present trials illustrate a primary approach of mycotoxin detection on artificially mycotoxin-contaminated
dried figs (PDO figs of Cosenza, Southern Italy) by hyperspectral imaging under UV light. Mycotoxin detection
and quantification could not be carried out on artificially-contaminated figs, since that they did not show any
fluorescence. However, the presence of a weak signal on the inert surface as well as on the naturally
contaminated figs encourage realizing further experiments. The employed methodology has to be improved.
Also, it is necessary to explore more spectral bands that allow the identification of contaminated figs using
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more sophisticated image processing techniques, as reported by (Kalkan et al. 2011). Only in this way,
reliable and certain conclusions could be reached.
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