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ABSTRACT

This study aim was antioxidant production from local fungal isolate, Twenty six purified
isolates of Aspergillus sp. were obtained by using different sources ( soil, Spoiled fruits, wheat,
barley, maize and Spoiled bread). The isolates were examined for their aflatoxins production,
Non-aflatoxins producing isolates were used as phenolic compounds producer. The highest
phenolic compounds (45.3 pg/ml) was obtained from Aspergillus sp.BP1 isolate. This isolate
was identified by 5.8 rRNA gene sequecing as Aspergills niger (accuracy of 100%), which was
matched with the sequence of Aspergills niger strain YMCHA 55 recorded in Gene bank
under the ID: JF 436883.1.The Phenolic compounds were extracted from filtrate of selected
isolate by ethyl acetate and identified using high performance liquid chromatography analysis
(HPLC) and the results were compared with that for standard phenolic compounds, It was
found that the filtrate extract contains gallic acid, cumarin, rutin and kampferole with
concentrations of 47.69, 6.60, 218.30 and 22.00 pg/ml respectively.

Keywords: phenolic compound, HPLC analysis, molecular identification, Aspergillus niger Blb,
free radical.
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INTRODACTION

Reactive  oxygen species (ROS) are
continuously formed by normal cellular
processes endogenously and environmental
factors  exogenously  (2),ROS include
nonradical species such as H,O,, hypochlorous
acid (HOCI), singlet oxygen (‘0), and free
radicals such as superoxide anion radical
(0,7), hydroxyl radical (OH’), and
hydroperoxide (ROO") (17), (22). Levels of
ROS higher than physiological concentrations
cause oxidative-antioxidant imbalance and
oxidative stress (23). When enzymatic or non-
enzymatic  endogenous antioxidants are
inadequate to remove ROS from the body, it
becomes important for the body to receive
exogenous natural antioxidants such as
phenolic compounds(16).The phenolic
compounds are a family of secondary
metabolites common to all higher plant.These
compounds can be further divided into primary
and secondary metabolites (28). Phenolic
compounds are the most widely distributed
secondary metabolites, ubiquitously present in
the plant kingdom. Plant phenolics” and
“polyphenols”  are  secondary  natural
metabolites arising biogenetically from the
shikimate/phenylpropanoid pathway, which
directly provides phenyl propanoids, or the
“polyketide” acetate/malonate pathway, which
can produce simple phenols, or both, thus
producing monomeric and polymericphenols
and polyphenols, which fulfill a very broad
range of physiological rolesin plants (8). Two
methods for the phenols to exert their
biological effects have been proposed: the
phenols can act either locally in the
gastrointestinal tract, or as absorbable
metabolites. As the phenolic compounds are
common to all higher plants, and with more
than 8000 phenolic structures of varying
complexity reported, they are typically
classified based on the number and
arrangement of carbon atoms (9). Phenolics
are uncommon in bacteria, fungi, and algae.
However, Filamentous fungi produce several
secondary metabolism materials which have
effect on the society by exploiting them as
antibiotics and anticancer materials which
have an antioxidant effect (27). The fungi that
belong to Aspergillus genus are known for
producing effective secondary metabolism

(11). The aim of this study is to get Aspergillus
isolates from local sources which produce
appreciable amounts of phenolic compound
and have an antioxidant effect
MATERIALS AND METHODS
Mold isolates sources
Mold isolates were collected on July of
2017from many places and isolation sources in
Baghdad and other governorates as shown in
(tablel)

Table 1. Mold isolate sources

Source Location of isolate
Furat wheat type Al-Zaafaraniyah
Abo Ghraib wheat type Al-Zaafaraniyah
IbaaWheat type Al-Zaafaraniyah
local markets wheat Baghdad

local markets barley Baghdad

local markets white Baghdad

maize

local markets yellow Baghdad

maize

Spoiled bread Baghdad
Spoiled apples Baghdad
Spoiled pears Baghdad
Spoiled oranges Baghdad
Spoiled tomatoes Baghdad

Desert soil Baghdad
Agricultural soil Baghdad
Garden soil Baghdad

Desert soil Thi'Qar
Agricultural soil Thi'Qar

Garden soil Thi'Qar
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2- Culture media

Potato dextrose Agar (PDA)

The PDA media was prepared as described by
the manufacturing company. The media was
autoclaved at 121° C and 15 pound/inch?® for
15 min. The prepared media was preserved by
adding antibacterial chloramphenicol
(0.025%).

Potato dextrose broth (PDB)

The media was prepared as described by the
manufacturing company. The media was
autoclaved and used for fungi isolated growth.
Coconut extract agar (CEA)

The media was prepared according
t0(29).100gm of dry powder coconut was
mixed with 600 ml boiling distilled water and
filtered with a piece of cloth. The semi clear
extract was transferred to separated funnel.
1.5% agar was added to the lower layer
(450ml). The mixture (media) was autoclaved.
The chloramphenicol (0.025%) was added as
antibacterial at 59° C. The media was cooled
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to 50°C to inhibit the bacterial growth. The
prepared media was used for aflatoxins assay.
Czapek doxs broth

The media was prepared according to(25): 3
gm sucrose, 0.2gm NaNO3,0.1gm
K;HPO,,0.05g Mg SO,4, and 0.05gmKCI were
dissolved in 100 ml distilled water.The media
was autoclaved and used for screening the
antioxidants producing fungi. The same media
was used for screening the antioxidants
producing molds.

3- Methodology

Isolating and purifying

Many isolated samples (Table 1) were
collected from various locations and
sources.The samples were transferred to the
laboratory in clean polyethylene bags prior to
isolating processes.A pour plate method was
used as described by (4) for isolating
processes. After preparing the decimal dilution
for the samples appeared in (Table 1).1 ml of
each dilution was poured in a dish containing
PDA media. The dishes were incubated at
30°C for 5 days. To isolate molds from cereals
and breads, the samples were directly
incubated at 30°C for 5 days in sterilized petri
dishes containing PAD media. The purification
process of isolates was carried out by
sequential transferring into PAD media and
incubation at 30°C for 5 days.

Identification of molds isolates

The cultural and morphological characteristics
of mold isolates on PDA media, were carried
out by using lactophenol dye and examined
under microscopic field. The isolates which
not belonging to the genus Aspergillus
(according to the taxonomic keys) were
discarded, (10) (14) .

Detection of aflatoxin

The ammonia vapor method, according to
(21)(29), was used to examine the ability of
molds isolates to produce aflatoxin, using
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coconut media (which was inoculated by
stabbing method from young culture for 5
days).The plates were incubated at 25°C for 5
days, then filter paper was immersed in
ammonia solution 25% and placed on the
internal surface of the growth plate cover . The
plates were incubated upside-down at 25°C
and the results were recorded after 24 hours.

4- Screening of isolates

Spore suspension preparation :The spore
suspension of 26 non-producing aflatoxin
isolates was prepared as described by (26).
The spores were accounted according to (7),
using hemocytometer slide and the amount of
spores for all isolates was adjusted to 10’
spore/ml.
Screening  of
production
Czapek Doxs broth was used for this purpose.
250 ml flask contains 50 ml of broth media at
pH 5 and inoculation volume of 2ml spore
suspension was prepared. Each ml of the spore
suspension contains 10" spores.The inoculated
flasks were incubated in a shaking incubator of
150 rpm at 30°C for 5 days. when the
fermentation process was over, the supernatant
was separated from the biomass using a piece
of cloth according to(19). The filtration
process was repeated by WattmanNo.1. The
biomass was dried at 50°C and stored.
Determination of total phenolic content

The phenolic compounds were determined as
mentioned by (5),(6) with some modifications.
Folin -Ciocalteu indicator was added to 0.5 ml
of the supernatant and settled for 10 minutes at
room temperature. Two ml of 7.5%
Na,CO3was added to the previous mixture and
settled for another 30 min at 40°C. then the
absorbance was measured at 760 nm. The total
phenolic content estimated using the standard
curve (Fig.1).

isolates for antioxidant

y =~ B.7395x - 0.0595
R? = 0.9965%

* Series]

0.625 0.7 0875 1 13258 1.32S

Concentration of gallic acid (ug/mil)

Fig. 1. standard curve of phenolic compounds

5- Molecular identification

DNA extraction
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The local Aspergillus sp. isolate (B1lb) was
cultured on PDB using shaker incubator of 150
rom at 30°C for 5 days. 3 ml of the broth
media culture was centrifuged at 13000 xg for
1 min. (the supernatant was ignored). 100-500
mg of precipitated biomass cells was taken and

Primer Sequence GC%  Temp.
CO

Forwar CGCTGCGTTCTT 58.5 55.7

d (5.8s) CAT CG

Reverse TCC GTA GGT GAA 63.2 60.7

(ITS1F) CCTGCG G

smashed under liquid nitrogen using a mortar.
The smashed sample was transferred to a 1.5
ml Eppendorf tube. A molecular biology kit
(from bio basic Inc, Canada) was used to
extract the DNA from the mold isolate
according to the kit extraction method (EZ-10
Spin Column Fungal Genomic DNA Mini-
Preps, no.FT82012).DNA purification was
estimated by Nano drop.

Polymerase chain reaction (PCR)

PCR was used to amplify the Internal
Transcribed Spacer (ITS) of the rRNA 5.8s
ribosomal gene in order to confirm the
selected isolate type which includes the two
zones ITSland ITS2 (using the primers in

table (2) as described by (13).The
concentration of the primer was 100 pecomole
and the numbers of nitrogen bases were 17 in
forward primer and 19 in the reverse one. The
amplification was done in 20 pl which then
added to the master mix that was supplied by
the Bioneer Company as shown in Table(3)
Table 2. The sequence of used primers
Table 3. The compounds in the master mix

Compounds in the master mix Vol.(ul)
10 P mole Forward primer 2
10 P mole Reverse primer 2
DNA extract 4
Deionized water 12
Total volume 20

The master mixture was mixed for few
seconds using vortex. The tube was placed in
PCR thermo cycler. The device was
programmed according to table (4) and the
amplification was taken place to amplify the
extracted DNA.By the end of the reaction
time, 5 pl of 5.8S rRNA amplifying product
was withdrawn for electrophoresis assy.

Table 4. Conditions of the PCR master mixture

No. Step Temperature Time Cycles
1 Initial Denaturation 94°C 5 min. One cycle
2 Denaturation 94C 30 sec.

3 Annealing 53C 40 sec. 35 cycle
4 Extension-1 72°C 40 sec.

5 Extension -2 72°C 5 min. One cycle
6 Holding 4oC 0

The Electrophoresis of DNA amplification
products on agarosegel

The PCR products were loaded on 1.5%
agarose gel using a horizontal electrophoresis.
5 ul of PCR products and 2 ul of loading
buffer for every each 5 pl of DNA extract. The
mixture was mixed well and located into the
sample gel wells. The sample was subjected to
electrophoresis assay for 1 hour, 5 volt \ cm
and 70 milliamps in order to initiate the
movement toward negative and positive poles.
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The DNA bands were detected by UV light
Tran's illuminator device

Determination of nitrogen bases sequence.
The gene amplifying products have been sent
to korean Macrogen Company in order to
determine  the nitrogen Dbases (DNA
sequencing) for the pure isolate ITS zone. The
sequencing was compared with the available
information on that gene with NCBI website
using BLAST Nucleotides software to identify
the species of the chosen isolates
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6-Determination of phenolic compounds by
HPLC.

he Phenolic compounds were extracted from
growth media filtrate (of locally isolate) by
ethyl acetate and dried. the phenolic content
of dried extract was determined according to
(15) using SYKMA HPLC (Germany) under
the conditions below:

Column : C18-ODS (25 cm x 0.46 cm)

Mobile phase: A- Methanol: Water: Acetic
acid (85: 13: 2)
B- Methanol: Water: Acetic acid (25: 70: 5)

Flow rate : 0.8 ml/min
Injection volume : 10 pl
UV Detector : 360 nm

Oven temperature : 25° C
The concentration of phenolic compounds was
accounted according to the equation below:

The concentration of the
standard x Peak area of sample

RESULTS AND DISCUSSION

Thirty four fungal isolates were obtained from
different sources (Table 5). Twenty six isolates
were identified as Aspergillus (Table 6)
according to the following cultural and
morphological characteristics (Table 7 and
Fig, 2). It was observed that the fungal isolate
formed black to gray colonies on potato
dextrose agar media. It was distinguished by
their heavy growth when it was incubated at
30° C for 5 days. In the optical microscope
field (Fig. 3), a septated mycelium was
observed (10)(14). According to previous
observations, the isolate was identified as
Aspergillus. It has been reported (20) that the
isolation process for any microorganism need
to know the most important characteristic
which represents the main target of this
process. Generally, the desired characteristic is
a restricted factor to isolate the microorganism

Conc.= — from its natural media (soil, water, air, etc)
pg/ml Peak area of sample x Dilution factor
Fig. 2. The cultural characteristics of Aspergillus
Table 5. The sources of isolated fungi and their places and number's

Source Isolation place Symbol No.
Abo Graib wheat type Al-Zaafaraniyah Al(a b, c) 3
Furat wheat type Al-Zaafaraniyah A2 -
Abaa wheat type Al-Zaafaraniyah A3 1
Local market wheat Baghdad A4 1
Local market barely Baghdad A5 1
Local white corn Baghdad A6 1
Local yellow corn Baghdad A7 (a, b, c,d) 4
Local spoiled bread Baghdad A8 1
Spoiled bread Baghdad A9 1
Garden soil Thi' Qar Bl(a, b,c,d, e f Q) 10

B2 (a, b, ¢)
Agricultural soil Thi' Qar B3 -
Desert soil Thi' Qar B4 1
Garden soil Baghdad B5 1
Desert soil Baghdad B6 -
Local market spoiled apple Baghdad C1
Local market spoiled plum Baghdad C2(a, b, c,de)

C3 6
Local market spoiled tomato Baghdad C4 1
Local market spoiled orange Baghdad C5, C6 2
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Table 6. Number of isolates belonging to the genus Aspergillus sp. and their source, code and

number’s
Source Isolation place Isolated Type Symbol No.

Abo Graib wheat type Al-Zaafaraniyah Aspegillus Al (a, b, c) 3
Abaa wheat type Al-Zaafaraniyah Aspeqillus A3 1
Local market barely Baghdad Aspegillus A5 1
Local spoiled bread Baghdad Aspegillus A8 1
Spoiled bread Baghdad Aspegillus A9 1
Garden soil Thi' Qar Aspegillus Bl(a,b,cdefQ) 9

B2 (a, b)
Desert soil Thi' Qar Aspegillus B4 1
Garden soil Baghdad Aspeqillus B5 1
Local market spoiled plum Baghdad Aspegillus C2(a,b,c,d e

C3 6
Local market spoiled orange Baghdad Aspeqillus C5, C6 2

Table 7. The most important cultural and morphological characteristics of the local
Aspergillus sp. Isolates

Characteristic Observations
Colonies

Mycelium Septated
Conidial heads Black

Vesicle Spherical shape
Conidia

Black, heavy growth on PDA at 30° C after 5 days

The mature is large, immature is small

Fig. 3. The morphological characteristics of Aspergillus as shown in the microscope field

Examine mold isolates for aflatoxins
production

The ability of the previous 26 Aspergillus sp.
isolates was examined for aflatoxins

production. The results show a negative
response through no color was changed on
coconut extract agar media. The positive
response is accompanying with color changing
from white to pink. The results were in
agreement with what were found by (1),(3)
that the results of aflatoxins production were
negative for A. niger, A. fumigates, Alternaria
sp.; Fusarium sp.; Trichoderma sp.;
Penicillium sp.; but were positive for
Aspergillus flavus and Aspergillus terreus.
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Screening of Aspergillus isolates

A screening for 26 Aspergillus isolates in
Czapek Dox broth (Table 8)was carried out
depending on the total phenolic compounds
concentration. The results showed that all the
isolates were phenolic compounds producier.
The Aspergillus sp. Blb isolate showed high
phenolic compounds concentration
(45.3pug/ml, after 5 days of incubation). The
results of the present study were in agreement
with what was found by (18), that the genuses
of Aspergillus, Penicillium and Rhizopus have
the ability to produce antioxidant compounds.
Also found, that the varieties which were
belong to the same species are differs in their
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metabolism to give antioxidant compounds.
Astudy (30) reported that A. candidus, P.
oxalicum and Aspergillus sp. are good sources
of highly active antioxidants (with preference
to A. candidus).(12), others have found that A.
saitol had high ability to give phenolic
compounds as compared with 30 isolates of
Aspergillus. Researcher (8) stated that A. niger
A-12 has the ability to produce antioxidant
compounds with high activity.
Table 8. A screening for 26 Aspergillus

isolates in Czapek Dox broth depending on
the total phenolic compounds concentration

Isolate Total phenolic
symbol Compounds, pg/ml
1 Bla 16.50
2 Bld 23.40
3 B1f 28.10
4 B5 22.20
5 Al 27.20
6 Blb 45.30
7 Blg 26.40
8 Ble 18.00
9 A9 17.70
10 A8 22.70
11 B4 22.80
12 Blc 20.60
13 C3 16.50
14 A5 22.70
15 Ala 26.80
16 Alb 25.50
17 B2a 20.50
18 C2e 22.14
19 C5b 19.14
20 A3 13.80
21 B2b 20.40
22 C2b 19.30
23 C2c 19.60
24 C2a 20.90
25 cad 24.00
26 Cbha 15.80
Molecular Identification
DNA extraction.

The DNA was extracted from Aspergillus sp.
B1b and the purity of DNA was examined by
Nano Drop with a purity of 1.99 which is
adequate for Polymerase Chain Reaction
(PCR) process. Green and(24) reported that
the PCR did not need a large quantity of DNA
which  may instead produce unlimited
amplifying products. On other hand, an
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adequate quantity of DNA may reduce the
accuracy.

Polymerase Chain Reaction (PCR)

A PCR for the local Aspergillus sp. B1b for
the internal transcribed spacer (ITS) which
were represented by ITS1 and ITS4 that were
located within the ribosomal gene (5.8S
ribosomal RNA-rRNA) was carried out. The
electrophoresis on 1.5% agaros show (by using
U.V detector), that there was a clear band
represents the genes amplifications (fig,4). The
molecular size of gene amplification band was
300bp comparing with ladder size at the same
conditions, which refers to the prime binding
to the complete sequence in DNA pattern. The
interference space, ITSland ITS4 ribosomal
unit 5.8s rRNA was used to distinguished the
various species of fungi, with accuracy
identification result

Fig. 4. Electrophoresis for the local
Aspergillus sp. Blb for the internal
transcribed spacer (ITS) on agaros gel.
Sequence analysis of amplification products
The sequence of nitrogen bases, of the internal
transcribed spacer ITS1, for the local mold
isolate (Aspergillus sp. Blb) was studied by
sending the amplification products to the
Korean company Macrogen. The nitrogen
bases sequence (240 base-pair) which was
taken from the local isolate sequence (of the
present study) is shown in (Fig, 5) . The
PLAST program has been used to find out the
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similarity of gene with the bank information
(NCBI). The results showed that there is a
match between isolation and 100% with global
isolation sequences global ID: JF 436883.1
Registered on the NCBI website and registered
in the United States of America Which belong
to Aspergillus niger strain YMCHA 55. (Fig,
6)

FORWARD (5.85):
GCTTCGGGAGTGCGGGGTCTTTGGGCC
ACCTCCCATCCGTGTCTATTATA

CCCTGTTGCTTCGGCGGGCCCGCCGCTT
GTCGGCCGCCGGGGGGGCGCCTTTGCC
CCCCGGGCCCGTGCCCGCCGGAGACCC
CAACACGAACACTGTCTGAAAGCGTGC
AGTCTGAGTTGATTGAATGCAATCAGT
TAAAACTTTCAACAATGGATCTCTTGGT

TCCGGCATCGATGAAGAACGCAGCGA
Fig.5. Sequence for the local Aspergillus sp.
B1b for the internal transcribed spacer
(ITS)
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Fig. 6. Match the sequence of nitrogen basesfor internal transcribed spacer (ITS) for the local
Aspergillus sp. B1b within the ribosomal gene (5.8S ribosomal RNA-rRNA) with global isolate
Aspergillus niger strain YMCHA 55
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Fig. 7. HPLC diagram of the extract phenolic compounds

Isolation and identification of filtrate
phenolic compounds by HPLC

Fig.7, show the isolation and identification of
phenolic compounds ethyl acetate extract for
the filtrate by HPLC. It was found that the
filtrate extract contains the following phenolic
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compounds, gallic acid, cumarin, rutin and
kampferole with concentrations of 47.69, 6.60,
218.30, and 22.00pg/ml respectively by
comparative  with standard phenolic
compounds Fig 8. ,Fig. 9 ,Fig.10 ,Fig.11
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Fig. 8. HPLC diagram of the standard gallic acid

Fig. 9. HPLC diagram of the standard cumarin

Fig. 10. HPLC diagram of the standared rutin

Fig. 11. HPLC diagram of the standared kampferole
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