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Abstract

The current study aimed to morphological and molecular diagnosis of fungi
contaminated eighteen different samples of nuts and dried fruits randomly
selected from the markets of the Mosul and Dohuk, cities. With qualitative and
quantitative detection of aflatoxin B1 (AFB1) was done by different methods.
Also, control on the aflatoxin gene expression used turmeric plant extract and

biosynthetic copper oxide nanoparticles.

This study showed the isolation of different genera of contaminated fungi
such as Alternaria sp., Penicillium sp., Aspergillus sp. (A. niger, A. flavus, A.
fumigatus, A. tamarii, A. aculeatus, A. parasiticus, A. oryzae, A. japonicus, and
A. ochraceus) which is a very common fungus associated with food items. It was
found that pistachios were the most contaminated with fungus, followed by black
raisins, followed by belheisi, taffy raisins, yellow raisins, dried apricots and
peanuts with shell. The most common fungi were A. niger, followed 4. flavus and

A. fumigatus with a frequency of 45.2%, 20.3%, and 13.9%, respectively.

To confirm the phenotypic diagnosis, the molecular diagnosis was made
using polymerase chain reaction (PCR) used ITS1 and ITS4 primers. Species of
Aspergillus fungus were selected and sent to the National Center for
Biotechnology Information (NCBI) to showing the phylogenetic locations of the
isolated Aspergillus strains were identical to the morphological diagnosis.
According to these results, the study was able to register them as new seven strains
at first time in the gene bank within the National Center for Biotechnology
Information (NCBI).

The results of detection of aflatoxin Bl levels by enzyme-linked
immunosorbent assay (ELISA) and high-performance liquid chromatography
(HPLC) in samples of nuts and dried fruits showed that the ELISA method is
faster compared to the HPLC method. And also the results of ELISA are more
accurate than HPLC technique. Results of the ELISA technique confirmed that all
tested samples were positive for Aflatoxin B1 content. The highest level of

aflatoxin B1 was 13.64 pg/kg in the dried apricot sample, 13.58 pg/kg in the
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peanuts with shell, and 12.90 pg/kg in the sunflower seed sample. The results of
HPLC for all samples were positive for aflatoxin content. The highest levels of
aflatoxin in the dried apricot sample amounted to 17.40 pg / kg, and for the peanut
with shell sample 17.26 ng/kg and 16.95 ng / kg for the sunflower seed sample.
All samples contained aflatoxin B1, and were within normal (20 ug/kg) according

to the Food and Drug Administration (FDA).

With regard against resistance to aflatoxin-producing fungi, Copper oxide
nanoparticles were prepared using aqueous extracts of turmeric plant and are
characterized where the results of ultraviolet-visible (UV) spectrophotometry for
each of the turmeric plant extract (Tur-extract) and turmeric-copper oxide
nanoparticles (Tur-CuO-NPs) through the appearanced of the maximum
absorption peak between 229 and 343.5 nm respectively. This indicates the
formation of copper oxide nanoparticles. Also, scanning electron microscopy
(SEM) showed that the particles were spherical in shape, single or aggregate, with
an average size of 80.76 nm. Energy-dispersive X-ray spectroscopy (EDS)
analysis of the pure composite of Tur-CuO-NPs, and indicates a highly intense
Cu main peak in an excellent and expected mode that corresponds to the standard
mode for metallic copper oxide nanoparticles. The X-ray diffraction (XRD)

technique determined the crystalline quality of the nanoparticles.

The results indicated the superiority of turmeric-copper oxide nanoparticles
(Tur-CuO-NPs) than turmeric plant extract (Tur-extract) when used to fungal
growth inhibition with 100% and 46.16% at 80% concentration against A. flavus
and A. parasiticus respectively as compared to carbendazim 50% fungicide which
recorded high inhibition value against fungi growth 100% at all concentrations
used. One of the distinctive results is the ability of Tur-CuO-NPs and Tur-extract
to inhibit the expression of gene responsible for the synthesis of aflatoxin B1 with
(0.71, 0.17%) respectively against Aspergillus flavus. However, the effect of
turmeric-copper oxides nanoparticles on the gene responsible for the synthesis of
aflatoxin B1 were more than effected from turmeric plant extract compared with

control sample A4. flavus producing aflatoxin B1.
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