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This study was conducted in the laboratories of the Departments of
Plant Protection and Animal Production at the College of Agriculture and
Forestry / University of Mosul, and the Pharmacognosy laboratory of the
College of Pharmacy / University of Mosul for the period from 3/9/2020 to
4/5/2022.The aims at identifying fungi contaminating local maize samples in
grain stores (Al-Hawija, Al- Hamdaniya and Tikrit) and the morphological
diagnosis of these fungi, including A. flavus. It confirms the diagnosis of the
fungus using primers specific to Polymerase chain reaction (PCR) technology.
It also determines the susceptibility of isolates of A. flavus in the production
of aflatoxin BI(AFB1) and the identification of the most productive isolate
of the toxin using High-performance liquid chromatography (HPLC).The
growth and sporulation of 4. flavus' were examined in vitro using C1, C2
furanocoumarins, Lactobacillus plantarum, a toxin-binding preparation
(Anpro), and CuSOs. In maize grains contaminated with 4. flavus under
storage conditions, the effectiveness of C1, C2 compounds, L. plantarum,
Anpro, and CuSOj on inhibition of growth and sporulation as well as AFB1
production was evaluated. In vivo, quail birds that were fed with a food
contaminated with AFB1 were given the aforementioned treatments, and the
effects on several blood and biochemical parameters of the birds were

examined.

The results indicate that the following fungi were isolated with varying
frequency from maize grains in Al- Hawija, Al-Hamdaniya and Tikrit stores:
Aspergillus flavus, Aspergillus niger, Rhizopus Stolinifer, Rhizoctonia Solani,
Penicillium sp., Fusarium sp., and Mucor sp. Aspergillus flavus had the

highest frequency rate of all isolates, with an average frequency of 37.8 %.

The diagnosis of the three isolates of A. flavus was confirmed by PCR
technology. The results of electrophoresis analysis using agarose gel showed

the appearance of three bands size 550bp.
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The furanocoumarins 2-isoprenylxanthotoxin, symbolized here as Cl1,
Besides, the C2 product is a derivative of isopimpinellin and chemically
labeled 2-chloromethylisopimpinellin. These products were then identified by
assessing their physicochemical properties and analyzing their Fourier-
transform infrared spectroscopy (FTIR), Nuclear magnetic resonance (NMR)
"H-NMR and *C-NMR spectral data.

In vitro study, all treatments with different concentrations showed a
decrease in colony growth, biomass, and sporulation for Al-hawija ,Al-
Hmdaniya and Tikrit isolates. CuSQOy (0.04 mg/mL) and L. plantarum (1x10'°
cells/mL) treatments achieved the highest inhibition percentage for the colony
growth. With CuSO, (0.04 mg/mL) inhibiting 99.62%, 98.02%, and 98.72%,
respectively, and L. plantarum inhibiting 96.49%, 99.32%, and 97.18%,
respectively; while the lowest inhibition rates for Anpro (0.01 mg/mL) is
36.27%, 35.88%, and 30.73% respectively. The highest biomass inhibition in
Al-hawija ,Al-Hmdaniya and Tikrit isolates are obtained in both CuSO4 (0.04
mg/mL) and L. plantarum (1 x 10'°) treatments. The CuSO4 gave inhibition
rates of 92.01%, 93.01%, and 94.51% respectively. Bacterial resulted in
inhibition rates of 94.58% 95.05%, and 95.58%, respectively. Whereas Anpro
(0.01 mg/ml) resulted in inhibition rates of 32.64%, 32.11%, and 34.69%
respectively. CuSOy at different concentrations inhibited the total number of
sporulation’s by 100% in isolates from Al-Hawija, Al-Hamdaniya, and Tikrit,
while exposure to Anpro treatment (0.01 mg/ml) gave the lowest inhibition

rates of 37.72%, 32.11%, and 34.69%, respectively.

The results demonstrate the ability of A. flavus isolates AL-Hamdaniya,
Tikrit, and Al-Hawija to produce AFBI in rice grains by using HPLC
technology with rate of 312, 214, and 207 pg /g, respectively.

In storage, the experiment showed that all treatments had the ability to
inhibit sporulation of 4. flavus under storage conditions after 30 days. This
effect diminished after 60 and 90 days of treatment. The ELISA results show
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that all treatments reduced the concentration of AFB1 in corn contaminated
with A. flavus isolates and differed significantly (p > 0.05) from the positive
control treatment under storage conditions. All treatments after 60 days
achieved a reduction of AFB1 when compared after 30 days. Bacteria (1 x
10! cells/ml) treatment achieved the highest reduction of AFBI1 after 30 and
60 days at 44.023 and 28.49 ppb respectively ; While the treatment of C1 (250
ug /ml) gave the lowest reduction rate at 137.265 and 101.525 ppb

respectively .

The results of the effect of the treatments in vitro the organism is
enhanced by their results in the body of quail birds (in vivo), where the birds
were fed with diet containing aflatoxin (7 mg / kg) and the treatments for 21
days, where the results show a significant improvement hematological and
biochemical parameter compared with the group of birds that were given
AFBI1 only. According to the study, aflatoxin B1 contamination results in a
considerable reduction in packed cell volume (PCV), red blood cell counts
(RBC), hemoglobin (Hb), blood glucose, total blood protein, and superoxide
dismutase (SOD) levels. Also, this contamination causes the number of total
white blood cells (WBC) and the level of uric acid in the blood to significantly

increase.
In regard to the number of red blood cells, white blood cells, and packed
cell volume , Anpro treatment was the most effective, as it reached 3.0493

33.086 cellsysmm?® and 40.667% respectively ;while C2 treatment gave the
highest concentration of hemoglobin at12.66g/dL.

In regard to uric acid ,SOD and glucose concentration, Anpro
treatment achieved the highest effectiveness with 6.03mg/dL, 2.03 pmol-!
and 165 mg/dL respectively; while Bacteria treatment gave the highest level
of glucose at 158mg/dL.

The addition of L. plantarum, CuSos4, Anpro, C1, and C2 to meals
contaminated with aflatoxin B1 improved hematological and biochemical

parameters.
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