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The aim of this study was to isolate aflatoxigenic Aspergillus flavus from ten
sample pasta in Riyadh (Saud Arabia) and evaluation of various solvent extracts of
Eucalyptus globulus leaves on aflatoxin production. Six isolates (No. A2, A3, A6, A7, A9
and A10) of Aspergillus flavus expressed as positive for aflatoxin production while  four
isolates Aspergillus flavus expressed as negative  by detection of aflatoxigenic isolates
under UV radiation, whereas isolates no A6 was gave a negative result when estimating
the aflatoxin by HPLC. The antiaflatoxin of Eucalyptus (Eucalyptus globulus) were
extracts by three various solvents (Acetone – Ethanol – Methanol). Methanol and ethanol
extract of Eucalyptus globules were more responsible for decrease aflatoxin production
followed by acetone extract. In this study, Extraction by methanol was the best in separation
many component by GC-MS followed by ethanol while extraction by acetone were recorded
very few compounds. Photochemical analysis (Tannins, Glycosides, Reducing sugars,
Anthraquinones, Phenolics and Alkaloids) of the leaves of Eucalyptus globulus using
various solvents (acetone, ethanol and methanol) have been described in previous studies.
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Durum wheat (Triticum durum desf.) is
one of the most important cereal crops in the world,
pasta is the most common product made from durum
wheat, it is also used in the preparation of bulgur ,
noodles , Couscous , and various type of bread
(Trocoli et al.,2000). Pasta has an excellent
nutritional profile, it is a good source of complex
carbohydrates and a moderate source of protein
and some vitamins. For example, a two-ounce
portion of dry pasta contains about 210 calories
and is about 75 percent carbohydrate, 13 percent
protein, and 1.5 percent fat. (Anonymous, 1997).
The foods most susceptible to aflatoxin

contamination are locally produced or imported
cereals such as wheat. its consumption in the form
of couscous, pasta, macaroni, spaghetti, bread and
frik is a cultural tradition. The mycobiota of wheat
and wheat products was found to be dominated
by Aspergillus section Nigri and Flavi species
(Riba et al., 2008; Pildain et al., 2008). Some species
of the genus produce secondary metabolites as
aflatoxins which are produced mainly by
Aspergillus flavus and Aspergillus parasiticus.
Common aflatoxins produced in foods are aflatoxins
B1, B2, G1 and G2, it’s affected by temperature, pH,
water activity and nutritional factors (Pitt and
Hocking, 1985). Flour as the preliminary material
for the pasta production can be contaminated with
aflatoxin producing fungi (Halt, 1989, Gallo et al.,
2008, Othman and Al-Delamiy, 2012).
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MATERIALS AND METHODS

Collection of Samples
Ten samples of pasta were collected

randomly from different markets in Riyadh, Saudi
Arabia, during 2012.
Fungal isolation

The pasta were disinfected using 2%
sodium hypochlorite for two minutes, rinsed three
times in sterile distilled water and dried between
layers of sterile filter paper (Whatman No. 1). Then,
three grains were placed randomly onto potato
dextrose agar (PDA) and incubated at 25 °C for 7
days. The isolates obtained were purified by the
single-spore method and then transferred to PDA
slants. The fungal isolates were identified based
on their morphological and microscopic
characteristics according to the method proposed
by Dugan (2006). The identification of isolates were
confirmed by Regional Center of the Fungi and
their Applications, Al-Azhar University, Cairo,
Egypt.
Detection of aflatoxigenic isolates under UV
radiation

The culture media used were Cazpek’s
agar, potato dextrose agar and YES agar, were
incubated at 28°C for 4 days in darkness. The
presence or absence of fluorescence in the agar
surrounding the colonies assayed was determined
under UV radiation (365 nm) and expressed as
positive or negative according to Franco et al.,
(1998).
Preparation of solvents plant extracts

A total weight of 100g of the dried
Eucalyptus globulus leaves were soaked separated
in each three tested solvents (Acetone – Ethanol -
Methanol) for 48h., then the flask was shaken for
30 min. and finally filtered. The solvent was
evaporated under temperature not exceeding 50c.
yielded extracts were used as crude gum weighted
and redissolved again in the same solvent was
used (1gm crude extract/20 ml solvent) to give
concentration 20%. (Abd-Rabboh, 2000; Abdel-
Rahman, 2001).
Yield extract

The percentage extract yield was
estimated according to Parekh and Chanda (2007)
as: Dry weight / Dry material weight × 100
Aflatoxin inhibition

Ten ml from different concentrations of

each solvents Eucalyptus globulus leaves (10, 15
and 20%) were prepared separately and added to
90 ml SMKY liquid medium (sucrose, 20 g;
magnesium sulfate, 0.5 g; potassium nitrate, 3 g;
yeast extract, 7 g and distilled water, 1000 ml) ,the
flasks were inoculated with discs of 6 mm diameter
of the toxigenic A. flavus and incubated at 25 °C
for 7 days. and the control set was kept parallel to
the treatment without extract. After incubation,
content of each flask was filtered (Whatman, No.
1), then the filtrates of each flask were treated three
times with 50 ml of chloroform in a separating
funnel. The chloroform extract was separated and
dehydrated with anhydrous sodium sulfate and
evaporated till dryness on water bath at 50°C under
vacuum. The residues were dissolved in 10 ml
methanol (Mostafa et al., 2011)
High -Performance Liquid Chromatography
(HPLC)

The toxins were measured using high-
performance liquid chromatography (HPLC) (model
PerkinElmer series 200 UV/VIS) with a C18 column
with an internal diameter of 3.9 x 300 mm.  The
HPLC was providing with an UV detector and
fluorescence detection with 365nm excitation and
430nm emission wavelengths. The liquid mobile
phase yielded results of methanol:acetic acid:water
(20:20:60 v/v/v). The total run time for the
separation was approximately 30 min at a flow rate
of 1 ml/min (Christian, 1990).  The aflatoxin
inhibition was calculated as follows: percentage
of inhibition toxin = [A – a / A] x 100, where” A” is
the concentration of aflatoxin in the treated sample
and “a” is the concentration of aflatoxin in the
control (Mostafa et al., 2011).
GC/GC-MS analysis of Eucalyptus globulus leaves
which extracted with acetone, ethanol and
methanol

Acetone, ethanol and methanol extracts
of Eucalyptus globulus leaves were analyzed
according to the method described by Priyanka et
al. (2009) through gas chromatography (model
PerkinElmer clarus 500) equipped with a flame
ionization detector, and quantitation was carried
out by the area normalization method neglecting
response factors. The analysis was carried out
using a VF-5MS capillary column (30 m x 0.25 mm;
0.25 ìm film thickness). The operating conditions
were as follow: injection and detector temperature,
250 and 300°C respectively; split ratio, 1: 50; carrier
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gas, Helium with flow rate (1.0 ml/min). Oven
temperature programme was 50 to 300°C at the rate
of 7°C/min. Mass spectrometer conditions were:
ionization potential, 70 eV; mass range from, 40 to
400 m/z; electron multiplier energy, 2000 V. The
components of plant extracts were identified by
comparison of their relative retention times and
the mass spectra with those authentic reference
compound shown in the literature and by computer
matching of their MS spectra with Wiley and Nist
mass spectral library.
Phytochemical analysis of Eucalyptus globulus
leaves using various solvents
Phytochemical analysis

Phytochemical tests were done to find the
presence of the active chemical constituents such
as alkaloid, anthraquinones, glycosides, reducing
sugars, phenolic compounds and tannins by the
following procedure.
Test for Alkaloids

The extract of Eucalyptus globulus leaves
with three tested solvents were evaporated to
dryness and the residue was heated on a boiling
water bath with 2% Hydrochloric acid. After
cooling, the mixture was filtered and treated with a
few drops of Meyer’s reagent (Siddiq and Ali,
1997). The samples were then observed for the
presence of turbidity or yellow precipitation (Evans,
2002).
Test for Glycoside

To the solution of the extract in glacial
acetic acid, few drops of Ferric chloride and
concentrated sulphuric acid are added, and
observed for reddish brown colouration at the
junction of two layers and the bluish green colour
in the upper layer (Siddiq and Ali, 1997).
Test for Reducing Sugars

 To 0.5 ml of extract solution, 1 ml of water
and 5-8 drops of Fehling’s solution was added at
hot and observed for brick red precipitate. (Sakthi
and Geetha, 2011).
Test for Phenolic Compounds

300 mg of extract was diluted in 5 ml of
distilled water and filtered. To the filtrate, 5% Ferric
chloride was added and observed for dark green
colour formation. (Sakthi and Geetha, 2011).
Test for Tannins

To 0.5 ml of extract solution, 1 ml of water
and two drops of ferric chloride solution were
added. Green black for catecholic tannins and blue

colour was observed for gallic tannins (Iyengar,
1995).
Test for Anthraquinones

0.5g of the extract was shaken with 10 ml
of benzene, then 5 ml of 10 percent ammonia
solution added to the filtrate then, the mixture was
shaken. The presence of a pink, red or violet colour
indicated the presence of anthraquinones
(Sofowora,  1993).

RESULTS AND DISSCUSION

Three culture media included Cazpek’s
agar, Potato dextrose agar (PDA) and yeast extract
sucrose agar (YES agar) were used to screen
examined for aflatoxin production. Production   of
aflatoxins was readily detectable by direct
visualization of a beige ring surrounding colonies
after four days from incubation time. The presence
or absence of fluorescence in the agar surrounding
the colonies assayed was determined under UV
radiation (365 nm) and expressed as positive or
negative . Data in table (1) show that six isolates of
Aspergillus flavus expressed as positive for

Table 1. Detection of aflatoxigenic
isolates under UV radiation

No. of Culture media

isolates Cazpek’s Potato YES
agar dextrose agar agar

1 - - -
2 + + +
3 + - +
4 - - -
5 - - -
6 - - +
7 + - +
8 - - -
9 + - +
10 - - +

Table 2. Effect of various solvents on
yield extracts of Eucalyptus globulus leaves

Solvents Yield extract (%)

Acetone 8. 2
Ethanol 10.1
Methanol 13.4
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aflatoxin production while four isolates Aspergillus
flavus expressed as negative.
Yield extract (%)

The total amount of crude extract
obtained with the different solvents showed that
methanol was quantitatively the best yield extract
was 13.4% followed by acetone 8. 2 and ethanol
10.1%. This result agreement with Abubakar (2010).
Effect of various solvents of crude extract of
Eucalyptus globulus leaves on aflatoxin produced
by A. flavus by HPLC

Table 3 reveals that effect of various
solvents of crude extract of Eucalyptus globulus
leaves on aflatoxin produced by A. flavus at three
concentrations were isolates from ten kinds of
pasta. Isolates no A2, A3, A6, A7, A9 and A10
expressed as positive for aflatoxin production by
UV detection, whereas isolates no A6 was gave a
negative result when estimating the aflatoxin by
HPLC. This is due to the use UV for detection
aflatoxin production is inaccurate. Three tested
solvents were effective on aflatoxin production by
A. flavus at three concentrations. Methanol and
ethanol extract of Eucalyptus globulus were more
responsible for decrease aflatoxin production
followed by acetone extract. Extraction of
Eucalyptus globulus with methanol prevented
aflatoxin synthesis at 20% concentration for B1
was production by isolate no. A10. Fungitoxicity
of plant extracts against the toxigenic A. flavus
may be due to constituents (Cavaleiro et al., 2006).
The anti-fungal properties of these extracts may
also be due to their phytochemical contents which
caused inhibitory effects alkaloids, phenols,
glycosides, steroids, essential oils and tannins
(Rasooli et al., 2009). The antimicrobial activity of
E. globulus  may be due to the presence of a mixture
of monoterpenes and oxygenated monoterpenes
(Vratnica et al., 2011) The antiaflatoxigenic actions
of essential oil may be related to inhibition of the
ternary steps of aflatoxin biosynthesis involving
lipid peroxidation and oxygenation (Bluma et al.,
2007). Many inhibitors of aflatoxin biosynthesis
may be due to: change environmental and
physiological factors affecting aflatoxin
biosynthesis, inhibit signaling transduction of
biosynthetic pathway, or directly inhibit gene
expression or enzyme activity in the pathway.
(Holmes et al., 2008). Synthesis of aflatoxins is
control by specific enzymes which are expressed

by DNA through many steps. Each step in gene
expression can be inhibited by natural plant
products (Trail et al., 1995).

Difference of extracting compounds from
plants may be dependent on the type of solvent
was used (Masoko et al., 2007). The percentage of
each component differs from solvent to another
due to their different solubility in each one
(Bakkour et al., 2011).

Evaluation of three solvents (acetone,
ethanol and methanol) for extraction main
component by GC-MS from Eucalyptus globulus

Show that evaluation of three solvents
(acetone, ethanol and methanol) for extraction main
component by GC-MS from Eucalyptus globulus
according to their retention time (Rt) and
Percentage of area. In this study, Extraction by
methanol was the best in separation many
component followed by ethanol (Masoko et al.,
2007; Ezekiel et al., 2009) while extraction by
acetone were recorded very few compounds.  21
compounds characterized methanol extract of
Eucalyptus globulus, the major constituents was
1.8-Cineole (28.14%) in agreement with other
observations (Yu-Chang et al, 2006; Batish  et al.,
2008; Song  et al., 2009; derwich et al., 2009;
Ouazzou et al., 2011; Subramanian et al., 2012) other
components present in appreciable contents were
Globulol (19.25%), Alpha pinene (14.22%),
Limonene (6.56%), Valencene (6.33%), β-Eudesmol
(5.30%) and Solanone (5.20%) .15 compounds
characterized ethanol extract of Eucalyptus
globulus, the major constituents was 1.8-Cineole
(28.14%) other components present in appreciable
contents were Globulol (19.21%), Alpha pinene
(15.12%), Geraniol (10.21%) and Limonene (5.34%)
while extraction by acetone were recorded 12
compounds1.8-Cineole (22.28%) Globulol (15.20%)
and Geraniol (8.50%). The variations may be due
to the polarity of solvents which determines
solubility of compounds. (Thompson et al., 2011).
The different components is probably due to plant
species, climate, soil composition, part used and
age of the plant. (De Paula et al., 2004).

Photochemical analysis of the leaves of
Eucalyptus globulus using various solvents
(acetone, ethanol and methanol) have been
described in previous studies. Data in table (4)
show that tannins, reducing sugars and phenolics
were found in Eucalyptus (Eucalyptus globulus)
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Table 4. Chemical composition of three solvents leaf crude extract of Eucalyptus globulus leaves

Eucalyptus globulus

Compounds Rt (min) Relative
concentration

acetone
Limonene 27.311 5.0
Geraniol 26.295 8.30
α-Eudesmol 26.201 4.15
Globulol 23.244 15.20
Aristolene 21.456 1.14
aromadendrene 20.897 3.58
naphthalene 20.458 2.80
Trans-pinocarveol 13.938 2.32
Eucalyptol (1,8cineole) 11.290 22.28
Ethanol 6.570 3.22
Pentanol 3.514 1.63
9,12-Octadecadienoic acid 3.112 1.14
Ethanol
epiglobulol 29.231 0.09
Limonene 27.311 5.34
naphthalenemethanol 23.919 1.74
caryophallen 23.444 3.20
Globulol 23.242 19.21
Solanone 21.560 6.31
aromadendrene 20.458 2.89
Trans-pinocarveol 13.938 2.54
Eucalyptol (1,8Cineol) 11.290 34.55
2,6,10 dodecatrien-1-ol-3,7,10 trimethyl 22.798 2.14
Geraniol 26.295 10.21
cyclohexanol 15.804 1.54
α terpinol 15.057 2.16
α-Pinocarvone 13.938 4.30
α-Pinene 8.845 15.12
Methanol
Limonene 27.323 6.56
β-Guaiene 26.854 2.36
β-Eudesmol 26.121 5.30
Epiglobulol 24.740 4.34
Cymene 23.601 0.24
Globulol 23.278 19.25
Valencene 22.952 6.33
β-Phellandrene 22.851 0.19
5 acetoxymethyl-2,6,10 trimethyl-2,9-undecadien-6-ol 22.534 1.26
Solanone 21.412 5.20
Cycloprop azulene (aromadendrene) 20.902 3.68
Sabinene 20.451 1.11
methanoazulene 20.458 2.44
α -Terpineol 15.714 2.87
pinocarveol 14.0 0.45
Trans pinocarveol 13.938 2.12
linalool 12.632 0.13
Eucalyptol(1,8Cineol) 11.290 28.14
Alpha pinene 8.845 14.22
β-pinene 8.152 0.52
Camphene 6.526 0.77
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while glycosides  and anthraquinones were absent
when extracted by any three tested solvents such
as acetone, ethanol and methanol. This result agree
with (Ahmad and Beg 2001; Egwaikhide et al., 2007;
Selvamohan et al., 2010; Yadav et al., 2010) on the
other side, Alkaloids were presence in methanol
extract and ethanol extract, while absent in acetone
extract. In many reports, ethanol or methanol is
used for alkaloids extraction (Kumaraswamy et al.,
2008; Ezekiel et al., 2009). Antibacterial properties
of plant extracts may be attributed to secondary
metabolites (Edeoga et al., 2005; Okoli  and Iroegbu
2005). Antimicrobial action of tannin may be related
to their ability to inactivate microbial adhesions,
enzymes, cell envelops transport proteins (Ya et
al., 1988).
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