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Abstract

Background and Objectives: Mycotoxins are natural toxins, which are produced by several
fungal species and are associated with morbidity or even mortality in animals, plants, and
humans. Mycotoxins are often found in a large number of agricultural and food products
throughout the world. In different stages such as the production, harvest, transport, and storage of
agricultural products, mycotoxins can result in the contamination of human food or animal feed.
Nevertheless, these fungi are not endemic to specific geographical areas or climates. In fact,
fungal growth and toxin production occur only if the environment and conditions are suitable.
AFs are the most important group of mycotoxins, produced by different Aspergillus species, i.e.,
Aspergillus flavus and Aspergillus parasiticus. The aim of this study was to investigate the
prevalence of aflatoxin contamination in herbs and spices in different regions of Iran and
determine the effective factors. Seaidly assessment and control of toxin contamination in herbs
and spices, used in food industries, can guarantee the health of consumers and promote
competition in the international market.

Methods: At the first step, 120 samples of herbs and spices (Sumac, Chamomile, Green cumin,
Black cumin, Turmeric, Bay leaf, Black pepper, Red pepper, Sage, Basil seeds, Thyme, Mint,
Ginger, Fennel) in both bulk and packaged forms were prepared in order to measure aflatoxin
level from different regions of Iran. Aflatoxin was extracted, using 80% methanol and then
purified via immunoaffinity column. Detection were performed, using high performance liquid
chromatography, equipped with a fluorescence detection system at excitation and emission
wavelengths of 365 and 435 nm, respectively. According to the results AFs content of herb and
spice samples, all samples of red pepper powder have the highest contamination which red

pepper powder for effect of temperature, microwave radiation and adsorbent materials were



selected. In the next step, the effect of temperature on Afs contaminated red pepper was
evaluated in a laboratory setting. In the next step, the effect of microwave radiation on Afs
contaminated red pepper was evaluated in a laboratory setting. In the final part, the reducing
effect of adsorbent materials (bentonite, zeolite, and activated charcoal) on Afs contaminated red
pepper was evaluated.

Results: At the first step, the highest prevalence of aflatoxin contamination in samples of herbs
and spices was attributed to AFB1 (30.8%). Also, the highest prevalence of aflatoxin
contamination was reported in red pepper (100%). Examination of factors affecting aflatoxin
level showed a significant difference between the samples in terms of moisture (P<0.05). Also,
as the results indicated, aflatoxin level was not significantly influenced by the packaging of the
samples (P>0.05). In the next step, although treatment showed different degrees of AFs reduction
in the samples, a substantial decrease was reported in samples heated at 90°C for 30-240
min.The findings indicated a 22.01% decline in the amount of AFB1 and a 27.85% reduction in
AFB2. There was a significant difference in AFs level decrease under different treatment
conditions (P<0.05). In the next step, although treatment showed some level of AFs degradation,
a significant reduction has been reported in the AFs concentrations of the samples influenced at
900 watts for 30-240 seconds. The findings indicated a 37.52% decline in the amount of AFB1
and a 33.86% reduction in AFB2. Moreover, a significant difference was observed between AFs
level decrease in different treatment conditions (P<0.05). In the final part, no significant
difference was observed between AFs level decrease in different treatment conditions.
Conclusion: AFs contamination could be a serious threat, given the prevalent use of spices as

ingredients in food preparation. Therefore, regular monitoring of spices, is highly recommended.



