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Abstract

Aspergillus spp. has been widely found as useful microorganism in biotech-
nology. They have a high ability in the production of secondary metabolites.
Therefore, isolates of Aspergillus were isolated from healthy rice field located
in Selangor State/Malaysia. The obtained strain (UPMZ01) was conducted against
Pyricularia oryzea by applying dual culture and culture filtrate technique. The
antagonism of strain UPMZ01 in the dual culture was 81.326% inhibition
percentage against P. oryzae given the optimum inhibitory percentage 100% at
all concentration of secondary metabolites aged 14 days. The isolate (UPMZ01)
was identified as Aspergillus niger with accession number (KY698415). The en-
vironment factors such as pH and temperature influencing on production of
secondary metabolites. The results were shown that pH at level 5.0 and temper-
ature between 21°C to 29°C is the optimum condition for A. nigerto produce
efficient antifungal metabolites which given 100% PIGR against blast patho-
gen. The secondary metabolites compounds were identified by Gas Chromato-
graphy-Mass Spectrometry (GC-MS). Fifteen compounds were recognized as
major compounds which may have the possibility of possessing antifungal
characteristics. Most of identified compounds are Oleic Acid, n-Hexadecanoic
acid, Hexose, Glycerol, Stearic acid, Tetradecanoic acid, Dodecanoic acid and
5-Hydrxoymethylfurfural.
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1. Introduction

Rice (Oryza sativa L.) is known as the most substantial food in the worldwide.
Rice plant exposes to the one of the most devastating disease which has been
recognized as a rice blast disease caused by Magnaporthe oryzae (anamorph Py-
ricularia oryzae) [1]. Thus, blast disease causes serious yield losses in quality and
quantity of rice production [2]. Therefore, various synthetic chemicals have been
found as the most valuable method in the management of plant diseases. But due
to its side effects, chemical pesticides have considered as dangerous substances
that can threat the environment and human health. Biological control seems to
be an impressive alternative strategy due to environmental safety, low cost com-
mercially and effective against plant diseases [3]. Microbes particularly fungi
have commonly been known biologically as a rich source of unique and efficient
metabolites. Microorganisms especially fungi have been known as an optimal
source of biological and anti-microbial metabolites [4]. The fungus Aspergillus
niger has been recognized as the most valuable microorganism in biotechnolo-
gies applications [5]. It possesses a high ability in production of secondary me-
tabolites compounds such as organic acids, pectinase, a-amylase, glucose oxidase,
glucoamylase and recombinant proteins [6]. These antimicrobial secondary me-
tabolites can be efficient antibiotics against plant pathogens. Hence, the objective
of this study is to isolate and identify fungi from rice field and determine their
antagonistic activity against P. oryzae. Secondly, to determine the effect of dif-
ferent levels of pH and temperature on the production of antimicrobial com-
pounds by A. niger, and to identify the metabolic compounds using GC-MS chro-

matogram.

2. Material and Methods
2.1. Isolation of Microorganisms

Rice plant leaves showing symptoms of blast disease were collected from rice
plant field located in Tanjung Karang, Selangor state, Malaysia in June 2015 after
the observation of pathogen lesions, and then placed into sterilized plastic bags.
The samples were transferred to the department of Plant Protection Laboratory
in the Faculty of Agriculture, University Putra Malaysia. After collection, the
samples were kept at 4°C after air-drying until needed for the isolation process.
The isolation of the pathogens was done using tissue plating technique described
by [7]. The selected fungus A. niger was isolated from the collected soil sample
by utilizing planting fold dilution method described by [8]. After air-drying, soil
sample was sieved and cleaned well. Then, 1 mg of soil transferred to a sterilized
tube consists of 10 mL of distilled H,0. Next, Another 1 mL of suspension trans-
ferred from the previous tube to another one consists 9 mL of dH,O to reach the
final concentration. The procedure continued respectively to reach 10 times of
dilution. Finally, 1 mL transferred and distributed on petri dish containing Po-
tatoes Dextrose Agar (OXOID™) medium and grown for 7 - 10 days at 28°C till

use for the further experiments.

DOI: 10.4236/ajps.2017.810166

2446 American Journal of Plant Sciences


https://doi.org/10.4236/ajps.2017.810166

A.A.ldanetal.

2.2. Pathogenicity Test of the Pathogen

The pathogenicity test was done according to separated leaf assay technique [9].
Leaf fragments of 2 mm in size were cut from two isolated 10 days old colonies
and placed onto the center of two-month-old rice plant leaf, and then incubated
at room temperature (27°C * 2°C). After 7 days of incubation, lesion develop-

ment was observed and the length was measured.

2.3. DNA Identification of the Microorganisms

Fungi were grown on PDA at 28°C + 2°C for 3 - 4 days in order to obtain a pure
fungal mycelia mats before the producing of spores that may cause contamina-
tion during DNA extraction. Fungi mycelia were cut from the colony and sepa-
rated from the PDA medium using laboratory forceps in order to obtain clean
fungal mycelia, then placed onto a sterilized filter paper for 30 min to be dried.
Fungi mycelia transferred to a collection tube 1.5 ml and grinded using tissue
grinder. DNA was extracted by the modified CTAB method by [10]. The ob-
tained genomic DNA was incubated in TE buffer and stored at —20°C for further
use. The region (ITS 5.85 rDNA) was used to amplify the genomic DNA [11].
The universal primers (ITS1 and ITS4, synthesized by 1* base company SdnBhd,
Malaysia) were assayed to amplify the DNA [12]. PCR amplification was applied
in PCR tube containing 25 pl (taq. PCR) Master Mix, 15 pl free nuclease water, 3
ul of each Forward primer ITS1 and Reverse ITS4 then 4 pl of template DNA.
The PCR reaction was done due to the following cycle condition: Initial denatu-
ration at 94°C for 3 minutes; 30 cycles of 94°C for 30 sec denaturation, 45 sec for
annealing at 55°C and 72°C for 1 minute elongation 35 cycle; and a final exten-
sion step of 72°C for 5 minutes. Electrophoresis gel technique was conducted to
screening PCR products, volume of 5 pl of PCR amplified product was investi-
gated on (1.5% Agarose gel TopVision™ eluted with 100 ml of 1X TBE buffer)
using 4 pl of DNA safe dye for visualization. Sequencing technology reaction was
performed at 1% Base Company SdnBhd, Malaysia. The sequencing results were
clarified by utilizing BioEdit sequence alignment editor [13]. The acquired se-
quence from reverse primer was transformed to reverse complement and then
aligned with acquired sequence from the forward primer to obtain the consensus
sequence. GenBankin formations were used to analyze and identify the species
of fungal isolate sequence by BLASTn alignment. The software Mega 7 was uti-
lized to analyze the phylogenetic tree of identified fungi.

2.4. Antagonistic Activity

The dual culture technique on PDA medium (Gupta ef al, 2001) was used in this
experiment to select the most potent fungal isolates from the soil that show bet-
ter activity against P. oryzae. Disks of about 5 mm were cut from A. niger isolate
4 days-old and inoculated at 1 cm distance from the edge of the Petri dish con-
taining PDA medium. On the other side of the plates, disks of 5 mm size cut

from the pathogen isolate of 7 days old were placed at 1 cm from the other edge
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Inhibition Growth Redial (%) =

of the Petri dish. The disk containing the pathogen mycelium was used to pre-
pare the controls on separate PDA plates. All the experiments were conducted in
triplicates and incubated at room temperature for 7 days. After the incubation
period, the radial growth of each fungus was measured and calculated using the

formula below.

Radial growth of control— Radial growth of tretment
Radial growth of control

x100%

2.5. Culture Filtrate Method

The culture filtrate method was used to determine the secondary metabolites ef-
ficiency of the selected isolates against blast pathogen. The experiment was con-
ducted according to the method described by [14] with some modification.
Firstly, disks of about 5 mm containing the A. niger isolate was inoculated into
250 mL of PDB (OXOID™) prepared in sterilized 500 mL conical flasks and in-
cubated at 26°C * 2°C on an orbital rotary incubator shaker at 120 rpm for 14
days. After every 7 days of incubation, three volumes (50, 25 and 12.5 mL) of
fungal supernatant were taken from A. niger culture. The collected supernatants
were transferred to 50 mL test tubes and centrifuged at 5000 rpm for 5 min to
remove remaining mycelial fragments that might be present in the supernatant.
After centrifugation, the supernatants were transferred to a new set of tubes and
then filtered twice using sterilized Whatman No. 1 filter paper; followed by fil-
tering through 0.45 and 0.22 pm pore biological membrane filters. Molten PDA
medium was used to make up the final concentration of the filtrates to 100%
(v/v). The filtrates were poured into Petri plates and inoculated with 5 mm disks
of P. oryzae placed at the center of the plates. Finally, for the positive control,
sterilized dH,O with the same concentration and volume was mixed with molten
PDA to obtain a final concentration of 100% (v/v). All the treatments were per-
formed in triplicates and incubated at 26°C + 2°C for 10 days. The growth inhi-

bition percentage was measured at the end of the incubation period.

2.6. Minimum Inhibition Concentration (MIC)

Minimum inhibitory concentrations (MICs) were conducted to determine the
lowest concentration of secondary metabolites of A. nigerin which no growth of
P. oryzae can be detected in the experiment. Concentrations less than 12.5% (v/v)
were performed with following of fold serial dilutions. A. niger was incubated
for 14 days in incubator shaker at 26°C + 2°C. After incubation, volumes (6.25,
3.125 and 1.562 ml) were collected and filtered using (Watman No.1) filter paper
then 0.45 um followed by 0.22 um millix syringe filter. Agar diffusion method
was assayed to all filtered volumes and adjusted to the final concentration 100%
(v/v) with molted PDA (OXIOD™). Each plate received a 5 mm disk of P. oryzae,
and then incubated at 26°C + 2°C for 10 days. The inhibition percentage was

measured.
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2.7. The Effect of pH and Temperature on A. niger Secondary
Metabolites

The production of soil fungal secondary metabolites is affected by different fac-
tors such as the temperature and pH [15]. This experiment was conducted to
determine the optimum circumstances in producing of secondary metabolites of
A. niger. Therefore, A. niger was grown on PDB distributed in 4 conical flasks
and pH medium adjusted to (3, 5, 7 and 9) respectively by adding HCL and
NaOH [4]. The measurement of pH was by pH meter. Flasks were kept at 26°C
+ 2°C for 14 days to let A. niger grows in different level of pH. Besides, PDB was
added to other 4 conical flasks inoculated with A. niger then incubated under
various temperature (21°C, 25°C, 29°C and 34°C) for 14 days to find the opti-
mum temperature for producing of metabolites. Volume 12.5 ml of each treat-
ment (pH and temperature) was filtered then added to 85.5 ml of molten PDA to
provide the final concentration 100% (v/v). Lastly, volumes poured in petri
dishes then inoculated by 5 mm mycelial disks of 5 days old colony of P. oryzae.
Treatments incubated for 10 days then percentage of radial growth was meas-

ured.

2.8. Identification of Volatile Compounds by GC-MS

About 5 mL of fungal secondary metabolites of A. niger aged 14 days on PDB
was filtered and sent to the Department of Chemistry, Faculty of Sciences, Uni-
versity Putra Malaysia for GC-MS dissection analysis. The GC-MS analysis of
the sample was done using SHIMADZU GC-MS QP 2010 plus with EI electron
impact ion source of 70 eV employing a BPX5 Fused Silica Capillary Column (30
m x 0.25 m ID x 0.25 FILM THICKNESS). The temperature program was at the
range of 100°C for 5 minutes to 250°C for 10 minutes. The purge flow program
was 3.0 mL/min. The retention time and peak of areas were recorded by inte-
grating electronically. The obtained peaks were compared and matched with the
institute of National Standards and Technology (NIST 08 and NIST 08s) library
and correlated with the distributed data that have been published.

3. Results
3.1. Isolation of Microorganisms

The two obtained isolates of P. oryzae were named as UPMZPO and UPMZPOL.
These strains identified morphologically as a simple whitish mycelium toward
the colony center, moderately and become greyish brown to dark looking for the
rest of the colony, and single (or fasciculate) conidiophores [16]. These two iso-
lates were revealed typical characteristics of blast pathogen. Besides, pure isolates
of A. niger colony aged 7 days was observed as grayish black to black colony
with white mycelia at the edge of the fungus colony [17].

3.2. Pathogenicity Test

The two obtained isolates were shown virulence pathogenicity on rice plant leaf
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(Figure 1). The isolate UPMZPO was selected for the further testes according to
lesion length on the surface of rice leaf. The disease symptoms appear as brown

lesions while on the sensitive leaves, diamond-form or spindle-form spots.

3.3. Molecular Identification

The DNA purity and quantity were identified by NanoDrop 2000 ¢ spectropho-
tometer (Thermo Fisher Scientific, USA). Based on screening of gel electropho-
resis, DNA fragments for the isolate UPMZ01 and UPMZPO were amplified at
range (582 and 527 bp) respectively. Measurement was according to molecular
weight marker (100 bp ladder) as in (Figure 3). Investigations of DNA sequenc-
ing were obtained by NCBI Blast. The first isolates identified as Aspergillus niger
named as UPMZO01. The partial sequence of 18s rDNA of UPMZ01 isolate was
shown up to 100% similarity to A. niger with an accession (KU729033). While
the pathogen isolate identified as Magnaportha oryzea (Pyriculariaoryzae) were
shown 100% similarity to the accession (AB274418) P. oryzae. Lastly, phyloge-
netic tree for the identified fungi was made by using Mega 7 software (Figure 2).
The identified fungi were recorded in GenBank with accessions (KY698415 and
KY698417).

3.4. Antagonistic Activity

The dual culture result was shown a clear inhibition zone of the pathogen 2.
oryzae. The percentage inhibition of redial growth is up to 81.326% compared
with the control plate (Chart 1 & Figure 3).

3.5. Culture Filtrate

The results were observed from the agar diffusion method of filtered metabolites
of UPMZO01 strain at the concentrations (12.5, 25 and 50 mL) shown (100%, 100%
and 53.32%) percent inhibition growth respectively. These results were at 7 days
of metabolites age dissolved in broth medium. While, the observations was done
at 14 days of metabolites age (100%, 100% and 100%) of inhibition growth to all
treatments. All were obtained results, compared with negative control plates (0%
inhibition) which were had the similar concentration volume of sterilized dis-

tilled water as showing in Figure 4 and Figure 5.

Figure 1. Blast disease lesions caused by P. oryzae on rice plant leave.
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Aspergillus niger (KT222014) Pyricularia oryzae

Aspergillus niger (KR296882)
100

Aspergillus niger (KX011017) %6 b ricularia oryzae (AB274418)

Aspergillus niger (KU729033)

Aspergillus niger (UPMZ01)

Pyricularia oryzae (KM484891)

Pyricularia oryzae (KJ850437)

Aspergillus flavus (JX292092)

Pyricularia salvinii (AF396004)

Aspergillus terreus (JF431429)

|
0.0100 0.20
(a) (b)

100bp UPMZo1 UPMZPO

(o)

Figure 2. (a) and (b) phylogenetic tree for the identified fungi using maximum likelihood method. And (c) Gel electrophoresis
profiles of ITS1-ITS4 5.8S rRNA locale amplified from genomic DNA. The strains UPMZ01 and UPMZPO fragmented at 582 and
460 base pairs respectevly. Ladder = Molecular weight marker (100 PB ladder). Agarose gel loaded (1.5%).

Figure 3. Inhibition of P. oryzae in dual culture method. Left plate = A. niger; right
plate = control.
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Figure 4. The effect of A. niger secondary metabolites on mycelial
growth of P. oryzae using agar diffusion method. The plates from
(al) to (a3) treated with metabolites at conc. (12.5%, 25% and 50%)
7 days old respectively. Plates from (b1) to (b3) treated with meta-
bolites 14 days old. The plates (c1) to (c3) as control conducted
with dH,O at the similar concentration of treated fungus.

120

100 100 100 100 100
100

60 ¥ con. 50%

PIGR %

Bcon. 25%
40
Ycon. 12.5%

20

7 days 14 days

Metabolites age

Figure 5. Mean value of percentage inhibition growth of 2. oryzae mycelium
in different concentration of A. niger antifungal metabolites. Vertical bars
represent the standard error.

3.6. Minimum Inhibition Concentration (MIC)

The observed results were shown mycelium growth of P. oryzae in the plate with

concentration 6.25% (v/v) of A. niger metabolites with inhibition percentage

DOI: 10.4236/ajps.2017.810166 2452 American Journal of Plant Sciences


https://doi.org/10.4236/ajps.2017.810166

A.A.ldanetal.

42.85%. The inhibition percentage reduced respectively based on the decreasing

of aqueous metabolites solution in Table 1 and Figure 6.

3.7. The Effect of pH and Temperature on A. niger Secondary
Metabolites

The treatments were shown significantly different results. Treatment with pH
5.0 was observed with 100% PIGR to the mycelia of tested pathogen while the
treatment with PH 3.0 was given 83.803% PIGR. The pH 7.0 treatment was given
42.33% PIGR and pH 9.0 was shown inhibition percentage 13.26%. The Figure 7
and Figure 8 showed the PIGR mean of treatments.

The temperature test showed that the metabolites antimicrobial product of A.
niger resulted under temperature range between 21°C to 29°C have been re-
vealed inhibitory percentage up to 100% against P. oryzae (Figure 9 and Figure
10), while the treated metabolites under temperature 34°C has been given inhi-
bition 55.66°C. As a result were observed, the range between 21°C and 29°C is
the most efficient temperature for the production of A. niger antimicrobial me-
tabolites.

3.8. Identification of Volatile Compounds by GC-MS

The analysis of aqueous secondary metabolites was performed at the Depart-

ment of Chemistry, Faculty of Science at University Putra Malaysia. The

Table 1. The minimum inhibition concentration of UPMZ01 metabolites on the growth
inhibition of 2. oryzaeby serial dilutions method.

Concentration (v/v) % PIRG %
50 100 + 0.0°
25 100 + 0.0°
12,5 100 + 0.0
6.25 48.46 + 0.40°
3.125 26.16 + 0.20°
1.562 18.43 +0.1¢
control 0°

Means of PIGR with the same letter are not significantly different.

(c)

Figure 6. Plates (a), (b) and (c) show the MIC as following concentrations (6.25, 3.125,
1562) respectively, and (d) is the control.
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B Inhibition growth of blast pathogen

100.00
100 83.803
R 80
=
~ 60 42.33
© 40 -
A
20 4 13.26 .
o N N N ms °
3 ‘ 5 ‘ 7 9 control ‘
pH levels ‘

Figure 7. The effect of different levels of pH on A. niger antimicrobial metabolites in the
inhibition of targeted pathogenic fungus P. oryzae.

Figure 8. The effect of different levels of pH 3, 5, 7 and pH 9 as in (a), (b), (c) and (d) re-
spectively on secondary metabolites of the isolate UPMZ01 and the inhibition effect on
the pathogen P. oryzae. (n) is the control.

Figure 9. The effectsin different temperatures ((a) = 21°C, (b) = 25°C, (c) = 29°C and (d)
= 34°C) on antimicrobial metabolites of the isolate UPMASNO1 on mycelium growth of
the pathogen P. oryzae, N is the control.

obtained results indicated of 15 compounds were detected and identified by us-
ing mass spectrometry linked with gas chromatography. Most of them are fatty
acids. The area and retention time of each presented compound was showed in
Table 2.

4. Discussion

Two isolates named as UPMZPO and UPMZPOO01 were shown typical characte-
ristic morphological growth of blast disease. The fungus Pyricularia oryzae has
been recognized as a simple whitish mycelium color toward the colony center,

moderately become greyish brown to dark looking for the rest of the colony, and

DOI: 10.4236/ajps.2017.810166

2454 American Journal of Plant Sciences


https://doi.org/10.4236/ajps.2017.810166

A.A.ldanetal.

M Inhibition growth of plast pathogen
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100 -+
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~ 60 -
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21 24 29 34 control
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Figure 10. The effect of various temperature on the A. niger antimicrobial metabolites
against the pathogen 2. oryzae.

Table 2. The presence of non-volatile compound analyzed by GC-MS chromatogram ac-
cording retention time.

Peak R Area Height

no.  Time % % Compound Formula
1 3.533  0.12 0.26  2-Amino-1-propanol C;H,NO
2 4098 1170 485 Glycerol C.H,0,
3 6.759  0.68 0.49 6,8-Dioxabicyclo[3.2.1]oct-2-en-4-one C¢H¢O,

4 7.440  0.23 0.16 3,5-Dihydroxy-6-methyl-2-3-dihydro-4H-pyran-4-obe C¢Hg O,

5 8.460  0.35 0.33  2-Pentanol, propanoate CgH,,0,
6 8.723  0.46 0.47 2-propenoic acid, 2-methyl-, ethyl ester C¢H 0,
7 8.928  4.34 1.32  5-Hydrxoymethylfurfural CeHO5
8 12186 0.41 0.32  2,5-Monoformal-1-rhamnitol C,H,,0¢
9 13.054 12.38 10.83 Hexose CeH,,0¢
10 13943 0.54 0.48 Dodecanoic acid C,,H,,0,
11 14293 7.03 7.18 1,6-Anhydro-.beta.-D-glucofuranose Ce¢H,,05
12 16.326 041 0.61 Tetradecanoic acid C,,H,50,
13 18.447 15.01 21.39 n-Hexadecanoic acid C,6H;,0,
14 20.179 36.52  40.36 Oleic Acid C;sH5,0,
15 20390 9.80 1094 Stearic acid CysHs60,

single (or fasciculate) conidiophores. The revealed characteristics have been
agreed with [16]. In the conducted dual culture test, A. niger was revealed a clear
inhibition against P. oryzae. Dual culture test can be performed as a typical test
for the election of a biological control agent. Investigations have observed a cu-
mulative impact due to producing of antimicrobial, lytic enzymes and metabo-
lites [18]. [19] reported that A. niger was revealed inhibition growth 66.29% and
59.26% of Trigonospila cingulate and Stereumhirsutum respectively. Culture fil-

trate method was performed to evaluate the efficiency of secondary metabolites
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in controlling of P. oryzae growth in vitro. According to obtained results, the
concentration of A. niger secondary metabolites 12.5% (v/v) at 14 days old was
strongly revealed the optimum inhibition percentage 100% against P. oryzae
mycelium growth. Meanwhile, (al) was significantly different from (a2) and (a3)
due to the difference between concentrations (Figure 4). And 7 days of incuba-
tion period may not enough for the UPMZ01 isolate to produce concentrated
metabolites at 12.5%. Whereas, there was no significant variance between the
concentrations 25% and 50%(v/v) along 14 days of metabolites age, which means
the 25% (v/v) concentration and above were enough concentration of bioactive
secondary metabolites to be effective (100%) against mycelium growth of the P.
oryzae. The difference between the percentages of inhibition at the similar con-
centration of secondary metabolites was due to the period of incubation time.
Therefore, it may influence on antimicrobial substance and fungal exudates
during the incubation period. A recent study was done by [20] investigated that
A. niger metabolites were conducted as a biocontrol agent against Fusariumox-
ysporumf sp. lycopersici and showed a good inhibition percentage in different
concentrations. In addition, some of Aspergillus spp. was used as a biocontrol
agent in controlling of several diseases. [3] demonstrated that (glucose oxidase)
extracted from A. tubingensis was successfully inhibited the growth of Fusa-
riumsolani. The fungal growth characterization is essential to recognize the op-
timum conditions for fungus behaviors. The fungus A. niger strain UPMZ01 was
experimented under various levels of pH and temperature. Based on obtained
results, the pH 5 for fungal biomass growth yield was efficient to reach the opti-
mum antimicrobial production. The fungal activity also exhibited as pH-dependent.
The various levels of pH medium have an obvious effect on the antimicrobial
and secondary metabolites production. The concentration of hydrogen ion may
have an explicit effect on cell behavior, or it can act indirectly due to the variance
of dissociation degree of substances in the growth medium. Hence, the alteration
of pH level is also substantial for the enzyme activities of microbes, production
of substances intermediate, their solubility and dissociation [15]. Therefore, pH
5.0 is the optimum level for the production of antimicrobial by A. niger which
that given a 100% inhibition against blast pathogen mycelial growth at 12.5%
(v/v) aged 14 days of aqueous secondary metabolites. The incubation tempera-
ture is considered as a physical factor that can play different role of impact on
microorganisms growth and its production of secondary metabolites [15]. Be-
sides, the present study is to determine the effect of temperature on the produc-
tion of fungal secondary metabolites. The results were observed in Chart 2 and
Figure 2 revealed no significant between the treated metabolism under from
21°C to 29°C which were given 100% inhibitory percentage against mycelium
growth of P. oryzae, while the effect of the temperature on fungal metabolism
under 35°C was given 55.66% inhibitory percentage. The findings of the current
study are consistent with those of [21], who found the insecticidal compounds

that produced by Asspergillus sp. at 25°C. Moreover, the incubation temperature
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under 27°C was conducted for the production of antimicrobial antibiotic from
Aspergillus sp. [22]. According to those obtained results, the most interesting
finding was that the optimum incubation temperature in the production of an-
timicrobial at the range in between 21°C to 29°C for the fungus A. niger to pro-
duce efficient secondary metabolites against blast pathogen. The aqueous extract
of A. niger secondary metabolites were analyzed using GC-MS. Some of ob-
tained compounds were identified as fatty acids. Theses fatty acids have been
utilized as antimicrobial agents since a long term previously. The properties that
possessed by fatty acids are well recognized to be antibacterial and antifungal
agents [23]. [24] stated that oleic acid has been shown antimicrobial activity in a
reduction from 84% to 14% of living bacteria Staphylococcus aureus treated with
0.1% of oleic acid. Moreover, n-hexadecanoic acid known also (palmitic acid)
extracted from Canthiumparviflorum leaves were investigated to show antimi-
crobial activity against fungi and gram positive and negative bacteria signifi-
cantly reported by [25]. Fatty acid methyl esters extract includes (oleic acid,
n-hexadecanoic acid and stearic acid) was assayed and shown successfully inhi-
bition activities against (Candida albicans, Candida tropicalis, Candida krusei,
Candida parapsilosis, Micrococcus luteus, Pseudomonas aeruginosa, Escherichia
coli, Bacillus subtilis, Bacillus pumilus and Bacillus subtilis) investigated by [26].
Hence, the presence of fatty acids in our obtained results has a potentiality in the
reduction of mycelium growth of P. oryzae. Hence, the presence of fatty acids in
our obtained results has a high potentiality in the reduction of mycelium growth
of P. oryzae. Glycerol compound was presented in our GC-MS analysis. Glycerol
is a common component known as a natural antimicrobial utilized in food and
cosmetics technologies. [27] found that a low concentration of glycerol can inhi-
bit different staphylococci. Besides, HMF (5-Hydrxoymethylfurfural) and Hex-
ose also existed is our GC-MS results (Table 2). [28] reported that no growth of
fungus Pichia stipites when exposed to 60 mM of HMF. The (5-Hydrxoymethy
lfurfural) is created by dehydration of hexoses [28]. These two compounds are
damaging microorganisms by decreasing biological and enzymes activities, pro-
tein inhibitors and DNA breakdown and are recognized as the most powerful
inhibitors [28]. However, in this study, the investigations were proven the effect
of the different antimicrobial compounds included fatty acids in the reduction of

mycelium growth of the P. oryzae.

5. Conclusion

The investigations which were obtained in vitro revealed that the A. niger strain
(UPMZ01) from rice rhizosphere soil possesses the potentiality in growth inhi-
bition of rice blast pathogen P. oryzae in dual culture assay and culture filtrate
with various concentrations. The aqueous extract of A. niger secondary metabo-
lites were found to be a successful unique agent against P. oryzae growth. The
MIC was observed to find the minimum concentration of aqueous metabolism

against blast pathogen growth. The bioactive fungus A. niger was characterized
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in different levels of pH and temperature. The proper temperature and pH were
recorded to be the optimum circumstances for the production of antimicrobial
compounds. The compounds were analyzed using GC-MS technique. The vola-
tile compounds were obtained from GC-MS analytical recorded the presence of
natural fatty acids. Fatty acids are widely used in biosciences and industrial syn-
thesis. These compounds strongly have a potential to be utilized as biocontrol
agents instead of chemical pesticide. However, the fungus A. niger strain UPMZ01
was greatly found to control rice blast pathogen P. oryzae and it can be an alter-
native natural product instead of chemicals and synthetic antibiotics in control-

ling of fungi diseases.
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