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USE THE NANO-CHITOSAN TO INHIBIT THE TWO FUNGI ASPERGILLUS NIGER. AND
NIGROSPORA SPHAERICA WHICH ISOLATED FROM ZEA MAYS L. LABORATORY
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Abstract

The isolation from Zea mays L. showed two types of fungi Aspergillus niger., Nigrospora
sphaerica with a frequency of 38% and 22 %sequentially, Fungi were Isolated diagnosed by
keys of taxonomic, Diagnosis of the fungus was assured N. sphaerica depending on the
Polymerase Chain Reaction Technology {PCR}. It is the first recording in Iraq/ Karbala
Province. Nano-chitosan achieved 100% inhibition rates in vitro.
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Introduction

Environmental pollution with fungi is one of the most important problems facing raw
materials used in human food or animal feed which increases this pollution is the availability
of suitable conditions for the growth of fungi. Through mismanagement of product operations
in the field, starting from the growth and maturity of the crop, harvesting, transportation,
processing and storage( Bennett & Klich,2003 and Chulze,2010 and Alramahi, 2021). Fungi
produce a many of secondary metabolites during their growth it, like Mycotoxins.The infection
occurs either by eating food contaminated with these toxins, by inhaling,by contact(Marshall&
PXD,2003).The genus of Aspergillus belongs to rank Eurotiales Ascomycota class, Some
studies conducted on Poultry feed stored in Nigeria contamination with species of the genus

Aspergillus This type of fungus produces toxins, the most important of which are

aflatoxins(Alasidi,2006).The genus of Nigrospora belongs to rank Trichosphaeriales
Ascomycota class(Uzor,2015) .The fungus N. sphaerica are considered from the Fungi of a
wide family range which cause of damage to several types of trees As well as various plants,
it was recorded on trees, grasses, algae and herbaceous plants, It spreads in the air, soil and
many different plants as well as various kinds of seeds(Zhang et al,2009). It is widely spread
in many parts of the world (Kee et al,2019). It was first scored on the seeds of a plant
Heliocarpus americanus in Brazil (Bernardi et al,2021). One of the things that has recently
emerged is the use of a component of the cell walls of some organisms It is chitosan that is the
main component of protective skin In various crustaceans such as crabs and shrimps (Kumar
et al,2004). The chitosan (1,4-glucosamine) it is a chitin derivative, and it has an antifungal
effect It is biodegradable and non-toxic it is a bacterial inhibitor and has wide applications in
the food industry and, more recently, in the pharmaceutical industry(Sandeep et al,2013).In
view of the risk of contamination of corn grain used as poultry feed with aflatoxins the fact
that all conditions are favorable for the occurrence of such pollution in Iraq The study aimed
to identify the fungus associated with corn grain, Zea mays L. In the stores of the Animal
Production Department / College of Agriculture in Kerbala/Iraq, and control it by using

commercial nano-chitosan in vitro.

MATERIALS AND METHODS
-Isolation & Diagnosis:

Samples of yellow maize grains were collected from the feed store of the Department of
Animal Production - faculty of Agriculture - University of Kerbala. With running water the
maize grains were washed, With one percent Sodium Hypochlorite the five seeds of maize
grains were surface sterilized after that was used sterile distilled water more than once and

placed between two filter papers of Whatman (No.10) to get f of excess water.

five seeds were set on the growing medium Potato Dextrose Agar {PDA}. At a degree 25

- 27 °C were incubated for three days to six. By using the Hyphal Tip Technique, the colonies
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were cleared. According to Raper Fennell (1965) and Ellis et al (1971) using taxonomic keys

for diagnosed fungi morphologically.

Frequencies were calculated for each fungal isolate:

The number of times fungi appear

The percentage of frequency = ——————=============m==——===————=———--x 100
The number of total colomes

Polymerase chain reaction {PCR} Technique was diagnosis assured in center Asco

learning/ Baghdad /Iraq.

- Identification of Molecular: It was conducted according to Schloss et.al; (2005) PCR
reaction was performed employ Gene Amp, Polymerase chain reaction system 9700 Thermal
Cycler {utilized bio system; USA}. By White et.al, (1990) the ITS region was amplified employ
ITS1 {forward} & ITS4 {adverse} primer pair supplied by {IDT company, Canada} as described.
Taq PCR Pre Mix {Intron, Korea} was utilized in the optimized PCR recipe. About 550bp of the
ITS region was amplified using the next program: pre-denaturation at 95°C for 3min.;
{denaturation at 94°C for 45sec., annealing at 52°C for 1 min and extension at 72°C for 1 min}
for Thirty-five cycles; final extension at 72°C for 7min then holding at 4°C. The amplicons
were electrophoresed employ 1.5% agarose gel. According to Zheng et al, (2000) at Gen
Bank{NCBI} the nucleotide sequencing results were compared with other Sequences of fungi

applying for the Basic Local Alignment Search Tool {BLAST Program}.

-Testing the effect of nanoscale chitosan and Beltanol pesticide in inhibiting the

fungi under study.

The effect of Nano-chitosan and Beltanol was tested separately, after mixing them with
a sterile PDA medium, at a concentration of (0.1) mg. 1'! of Nano-chitosan & 1 ml.l"! before
solidification of the medium, Pour the medium into Petri dishes and inoculate with the two
fungi under study while chitosan and pesticide were not added to the control treatment, at a
temperature of 25- 27 °C the samples were incubated at a temperature of 25- 27 °C, until the
fungus reach the edge of the plate. The results were taken by calculating the average of two
orthogonal diameters for each growing colony after the isolated fungi reached the edge of the
plate in the control treatment the percentage of inhibition of mycelium growth was calculated

according to an equation (Abbott,1925).

Average of control colony diameter - Average of diameter colony treatment
The percentage of growth inhibition = x100

Average of control colony diameter

-Statistical analysis: The results were analyzed by Complete Randomized Design {CRD}
Duncan's multiple range the means were compared test at a likelihood of 5%, use {SAS}

software for statistical analysis (SAS,2012).
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Results and Discussion
Isolation & Diagnosis

Isolation results from maize grain showed fungal growth around seeds which cultured
on medium (PDA) included A. niger with a frequency of 38%, and N. sphaerica with a frequency

of 22%.
A. niger

According to Someren et al, (1990) fungus growth is rapid 3-4 days, Colonies of the A.
niger are woolly in the beginning, White then Yellow, after that dark brown to black,
characterized of mycelium is growth copious than branched and conidia were divided are
spherical, celled was single with a rough wall on the outside, it is three and half to five um in

diameter dark-brown than black in color (Someren et al,1990).

Fig :(1) A .niger A- Colony appearance on media B- The conidia of the A .niger

C- The conidiophore carries conidia with a swollen head it ends.

N. sphaerica

The fungus was characterized by rapid growth and the formation of cottony colonies on
the PDA,the color of the colony is white at first then becomes gray with black areas then it
turns into a dark grey with the age of the colony the fungal hyphae is divided, conidia are
dark black in color, spherical or semi-spherical, slightly shiny, It is carried on the fungal
hyphae, specifically at the end of the conidiophore At the top there is a slit for the exit of
germs, the dimensions of which are 7.9-10.7 x 10-12.1 micrometers. (Figure 2) These
characteristics matched the specifications of the fungus N. sphaerica, which he mentioned

Song et al, (2016)and Wong et al,(2017)and Hao et al, (2020).
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Fig :(2) N. sphaerica- Colony appearance on media B- The conidia of the N. sphaerica C-

Mycelium with a number of conidia.

-Identification of N. sphaerica by PCR Technique:

1500bp
1000bp

rrsi4

Fig :(3) The bundles formed from the electrophoresis and in sizes (Base pairs, pb) Pinned

to the left side of the DNA ladder.

Nitrogen base sequence analysis showed that isolate {No. 2} was belongs to the fungus
N. sphaerica. The sequence was placed in the database (Genbank) National Centre of

Biotechnology Information (NBCI) Registered at the serial number of OR421197.1.
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Fig: (4) Genetic tree of N. sphaerica

Similarity rate was 100% for the fungus N. sphaerica using BLAST analysis, It is

considered is the first register of it on maize grains under study in karbala / Iraq.

The polymerase chain reaction (PCR) technique has been employ in prior experiments
due to its high fineness in diagnosing organisms of various, including fungi, Microorganism
cultures, even if they belong to the same group, differ genetically in their growth
characteristics and morphological characteristics, Variation may be due to the response of

farms or isolates to environmental conditions (Muhialdiyn and Gigan, 2013).

-The effect of Nano-chitosan in inhibiting fungi under study

Nano-chitosan achieved high inhibition rates against the two fungi under study at

laboratory conditions reached 100% compared to the control treatment(Figure, 5).

N.sphaerica

A .nigre

Nano-chitosan

Fig: (5) Effect of chitosan nanoparticles in the diagonal growth of the tested fungi.
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Table (1) shows the effectiveness of the Nano-chitosan in inhibiting mycelial growth of
fungi isolated from seed corn at 100% concentration Which reached 100% Compare with

Control for all fungi tested.

Table (1) Effect of the Nano-chitosan on colony diameter growth of the tested fungi

(0.1 mg. L.
Concentrations (0] 0.1 Average
mg.L! fungicidal effect
Fungi

0 Oc 100 a 50b

N.sphaerica Oc 100 a 50b

A .nigre Oc 100 a 50b

Effect of average Oc 100 a
concentrations

*Numbers bearing different letters indicate that there are significant differences between

them at the probability level of 5% according to Duncan's multinomial test.

Table (2) shows the effectiveness of the chemical pesticide Beltanol in inhibiting mycelial
growth of fungi isolated from seed corn at 100% concentration Which reached 100% Compare

with Control for all fungi tested.

Table (2) Effect of the chemical pesticide Beltanol on colony diameter growth of the
tested fungi (ml. L-1).

0 1 Average
Concentrations fungicidal effect
m.L1
Fungi
0 Oc 100 a 50 b
N.sphaerica Oc 100 a 50b
A .nigre Oc 100 a 50b
Effect of average Oc 100 a
concentrations

www.minarjournal.com



http://www.ijherjournal.com/

MINAR International Journal of Applied Sciences and Technology

*Numbers bearing different letters indicate that there are significant differences between

them at the probability level of 0.05 according to Duncan's multinomial test.

Nano chitosan showed high efficiency in inhibiting the fungal growth of N. sphaerica
and A.niger fungi. on Zea mays L. which it stored in the laboratory, compared to the
comparison treatment, which is consistent with Jeon et al. (2002) of the results and Nadarajah
(2005). Previous studies indicated that chitosan forms thin films that are used as coatings
around grains, and it increased the ability to store perishable foods when they were coated
with chitosan, this reduces the economic losses that occur when storing food (E1 Ghaouth et
al., 1991 & Zhang & Quantick, 1998). This is somewhat similar to the interpretation of Shukla
et al. (2013). Nano chitosan is of greater biological value compared to regular chitosan, as it
possesses superior physical and chemical properties such as high surface area. In an
experiment conducted by Pilon et al. (2015) nanoscale chitosan was used A material for
coating fresh apples, Nanoparticles with a diameter of 110 nanometers showed high

effectiveness in inhibiting the growth of microorganisms .

It is concluded from the results of the current study that the first report of Nigrospora

sphaerica fungus which isolated from (Zea mays L) seeds in Karbala of Iraq.
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