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ABSTRACT

Antioxidants are natural compounds known for their high scavenging activity toward free radicals that can damage
the healthy cells of human body. Therefore, this study aims to produce anti-oxidants from eight isolates bel onging to
seven different species of fungi (Aspergillus candidus, Aspergillus terreus, Aspergillus flavus, Aspergillus niger,
Penicillium Sp, Penicillium lividum, and Penicillium brevicompactum) isolated from food and feed stuffs. Each
individual isolate was cultivated on synthetic medium (MYGP medium) to be extracted by two different methods:
aqueous extraction and ethyl acetate extraction. The anti-oxidant activity was measured using DPPH (1,1-diphenyl
1-2-picrylhydrazyl) to determine the isolate that give the highest activity. The isolates that recorded the highest
antioxidant activity was selected for further identification studies. The result showed that the highest antioxidant
activity was in the ethyl acetate solution after 120 minutes. Interestingly, the Aspergillus species gave the highest
antioxidant activity, especially, Aspergillus terreus (93.20%).
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INTRODUCTION

Antioxidants are very important for human healtkd &or maintaining the wellbeing as they protect bloely against
the free radical damage. Antioxidants are incrgggineeded as a result of the current high exposufiee radicals
that can damage the healthy cells of human bodgalse Oxygen is very reactive atom, it is ableotonfthe
harmful free radical molecules that damage thectira and function of body cells. Free radical moles are
characterized by having odd number of electronsctetally charged, so they try to neutralize thelwss by
accepting electrons from other molecules. Therefthrey stimulate a chain reaction to start whickuss within

second of the starter reaction. The damage ofr&dieal molecules is made when they interact witiva cellular
component such as DNA, or the cell membrane. TaAngpxidants are working on stabilizing or deadiivg the

free radical molecules before interaction with oth@lecules [1]. Reactive Oxygen Species (ROS)ragaetive
molecules have derived from active molecular oxydeeactive oxygen species and free radicals ardupex by
all aerobic species as a byproduct during aeraspiration process or by metal catalyzed oxidatidre normal
doses of (ROS) are important for some biologicéivdies such as apoptosis and gene expressiory ate also,
proved to be intracellular and intercellular megsea [2]. However, the high or inadequate dosefR@IS) can
cause oxidative damage that result in damage td¢laéthy cells [3]. The free radicals damage thectire and
function of important macromolecules, resultingalmormal gene expression, faults in proliferaticechanism, or
cell death. Moreover, it may lead to various hurda®eases such as cancer, neurodegenerative diseadescular
degeneration [4]. Some antioxidants work togetherai network to regenerate their original propertitss

mechanism is known as “antioxidant network” [5].n8etic antioxidants such as butylated hydroxylsals
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(BHA), butylated hydroxyl toluene (BHT)have recgnbleen found to cause carcinogenesis in rodent$,bgn
analogy also possibly in man [6], highlighting thenefits of antioxidants from natural sources sagffungi. Fungi
are proved to be very important microorganismgHerecosystem and the human life. Some filamerftmg such

as Penicillium janthinellum, P.commune, P. herquei, and Aspergillus nigerhave an antioxidative effect [7-11].In
regards to feed and food, Hossain, et al.[12], oleskthe decomposition of lipids and a decreasaxidized lipids

of mackerel meal when fermentation withterreus was induced. Matsuo[13],also reported the inhibitiof
autoxidation of vegetable oil mixed with bean-cuefuse Overall, many studies have shown that natural
antioxidants, such as fungal phenolics, may beaete¢d for use as functional ingredients in foodour study,
antioxidant ability of food-borne mold was studiadd an antioxidant-producing fungal strain was fified to
species.

EXPERIMENTAL SECTION

Collection of samples
Eight different isolates of filamentous fungi werallected from different five sources of food stuffhey packed
directly into sterilized plastic bags and were kieptefrigerator until use.

I solation of fungi

Food stuffs samples were subjected to series diingsvith sterile distilled water. They were drieetween sterile
filter paper, cut into equal segments (about 1 @ohy Five segments were placed on the surfackeofagar
medium in each plate which supplemented with r&ssgal and chloramphenicol as bacteriostatic agéms the
plates were incubated at Z8 for 7 days, and the developed colonies weretisland grown again for three times
until purification; the purified colonies were idéied and counted.

I dentification of the fungal species

Identification of the isolated fungi during the @stigation was carried out using the morphologitelracteristics
and microscopic features were examined by optighat imicroscope (10x90). The identification is acling to the
following references; Ainsworth [14] as a dictiopaf the fungi, Klich and Pitt [15]foAspergillus species; and
Ramirez [16] and Pitt [17,18] fd®enicillium species.

Fungal culturefor isolation of secondary metabolites

The spores of 4 days’ culture of tested fungi wesected by addition 5 ml of sterile saline torgland the
suspension was inoculated to 100 ml of Czapek’s agalium in 250 ml Erlenmeyer flask. After inculoatifor 4
days, the cultures were filtered and the mats welected, washed by distilled wat&ach individual isolate was
cultivated on synthetic medium (MYGP medium) [1Bhe cultures were grown in 250 ml Erlenmeyer flagech
containing 50 ml of the synthetic medium. The flskith the synthetic media were inoculated with 2n(7-10)
days’ old cultures. The inoculum spore suspensiwese prepared by adding sterile distilled watethe slant
culture, followed by gentle agitation. The culturesre incubated at 28 on rotary shaker (120 rpm) for 7 days.

Fungal extraction

Aqueous extraction

At the end of fermentation period, the content a€le flask (supernatant and mycelium) for eightases were
homogenized in a blender (16000 rpm), the mixtues Wiltrated. The combined filtrate was collected further
bioassay processes (antioxidant activity.

Extraction with ethyl acetate

After the cultivation, the fungal biomass, incluglithe medium, was homogenized in a blender (16061),rand the
mixture was extracted with ethyl acetate. The mixtwas shaken and then left to stand overnight separating
funnel. The ethyl acetate layer obtained was thi@ddvith anhydrous sodium sulfate and evaporagéolgua rotary
evaporator to remove the solventuacuo as described by Serizaveh al. [20]. The MYPG medium without the
inoculation of fungi was, also, processed as above.

M easuring the anti-oxidant activity

The free radical scavenging activity (RSA) of ttemlated active secondary metabolite was assessettheby
discoloration of an ethanol solution or ethyl atetsolution of DPPH (1,1-diphenyl 1-2-picrylhydr§zyadical
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(violet color) according to Brand-Williams et aR1]]. The scavenging activity of free radical byiaetcompound
was evaluated spectrophotometrically at 517 nme Sdavenging activity was calculated as follows:

Scavenging ability (%) = (A517 of control — A517sdmple / A517 of control) * 100

Biomass Deter mination

After the fermentation process, the cultures wergridfuged at 5,000 rpm for 10 min at 4°C followeyl filtration
through Whatmah no. 1 filter paper. The cell pellets were washéeth wlistilled water and dried at 80°C until a
constant weight was achieved. The dry biomass waessed as grams per liter of fermentation medium.

RESULTS

I solation and I dentification of the fungal species

Identification of the isolated fungi during our estigation was carried out using the morphologételracteristics
as colony diameter, the color of conidia, extradell exudates, pigmentation and the color of revengcelium and
microscopic features were examined also as conidégds, fruiting bodies, degree of sporulation &me
homogeneity characters of conidiogenous cells Kicabplight microscope (2%00) Olympus CH40. The data in
Table (1) show the identification of the differdahgal isolates.

Table1: Identification of different isolated fungal strains

Code number Scientific Name
1 NRC Aspergillus candidus Link
2 NRC Aspergillusterreus Thom
3 NRC Aspergillusflavus Link
4 NRC Penicilliumsp Pitt
5 NRC Aspergillusniger Van Tieghem
6 NRC Penicillium lividum Westling
7 NRC Aspergillusniger Van Tieghem
8 NRC Penicillium brevicompactum Dierckx

The antioxidant activity in aqueous and ethyl acetate solution

Eight different isolates of filamentous fungi wenealyzed at different times using spectrophotonteteneasure the
highest antioxidant activity at certain time. Tlesults showed that the increase in time causeioons increase
in the scavenging activity of isolates. Therefdres highest antioxidant activity was after 120 nbésu Since the
scavenging activity depends on the solvent typevels the results were measured in the aqueousigplaind in
ethylacetate solution. Table (2) presents the suging activity of different species éfspergillus and Penicillium
in aqueous solution at certain times. Table (3s@nés the scavenging activity of different specféspergillus
and Penicillium in ethyl acetate solution at certain timeenicillium brevicompactum showed the highest
antioxidant activity in agueous solution after 18hutes (44.20%).

Table 2: Scavenging activity of different isolatesin aqueous solution at certain times

Scavenging ability (%)
Scientific name Time (min)

30 60 90 120
Aspergillus candidus Link 11.20| 11.5| 15.70 24.5b
Aspergillusterreus Thom 2.60 | 13.00/ 18.04 20.00
Aspergillus flavus Link 21.52| 25.00f 30.00 33.9p
Penicilliumsp Pitt 24.21| 27.5| 40.00 41.20
Aspergillus niger Van Tieghem 16.14| 17.5| 20.99 23.50
Penicillium lividum Westling 10.8C | 13.4f | 18.7C | 23.4(C
Aspergillus niger Van Tieghem 13.90 14 17.89 21.30
Penicillium brevicompactum Dierckx | 19.30] 20.00 25.87 44.20

The tested isolates showed the best results if attetate solution and after 120 minutes. Howemspergillus
species showed higher antioxidant activity in corigoen toPenicillium species, especiallyspergillus terreus that
had the best ability to scavenge free radical miéscin ethyl acetate solution and after 120 mis(®3.20%).
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Table 3: Scavenging activity of different isolatesin ethyl acetate solution at certain times

Scavenging ability (%)

Scientific name Time (min)

30 60 90 120
Aspergillus candidus Link 62.73| 66.54| 78.00 80.20
Aspergillusterreus Thorr 87.07 | 87.87 | 91.271 | 93.2(
Aspergillus flavus Link 33.46| 34.98/ 40.20 41.02
Penicillium. S Pitt 760 | 9.12| 1570 31.01
Aspergillus niger Van Tieghem 47.15| 48.00 58.90 70.7f
Penicillium lividum Westling 65.09| 66.70 73.4p 75.20
Aspergillus niger Van Tieghem 68.82| 69.10] 72.30 74.10
Penicillium brevicompactum Dierckx | 14.4< | 15.2C | 17.0% | 20.0]

Table 4: Biomass of different isolated fungal strains

Scientific name Dry biomass (mg/ml)
Aspergillus candidus Link 24
Aspergillusterreus Thom 1.2
Aspergillus flavus Link 0.65
Penicillium. SpPitt 19.67
Aspergillus niger Van Tieghem 5.93
Penicillium lividum Westling 2.26
Aspergillus niger Van Tieghem 1.74
Penicillium brevicompactum Dierckx 2.08

The obtained data in Table (4), showed tiranicilliumsp isolate No. 4NRC have the highest dry weight (19.67
mg/ml), althoughPenicilliumsp have moderate antioxidant activity in each of aggeand ethyl acetate solution.
Thus, there no correlation between the biomasshwigizealed to the fungal growth and the physioloffungi and
their biological activity.

DISCUSSI ON

Antioxidants are natural compounds known for timégh scavenging activity toward free radical molesuthat can
damage the healthy cells of human body. Antioxislazdgn disturb the oxidation process by reactind iiee
radicals and acting as oxygen scavengers so theyery important for human health [22]. All testistlates
belonging toAspergillus genus have the ability to scavenge the DPPH frdieahwell but this ability is varying
degree. Production of effective antioxidant substanby members dispergillus genus was previously recorded
such asA. niger [23,24], A. Candidus [25], A. flavus [26] andA. terreus [27]. However, the obtained results from
this study showed that the antioxidant producednffo terreus exhibited the highest antioxidant activity among
otherAspergillus species. To our knowledge, this is the first sttalproduce high antioxidant activity &f terreus
reaches to 93.20% whikenicillium isolates have less ability to scavenge the DPPélrfrdical well in comparison
with Aspergillus. However, they showed higher results in agueoudisalthanAspergillus species. Some members
of Penicillium genus were previously recorded as antioxidant predusuch aPenicilliumsp[28] andPenicillium
lividum[29]. However, our knowledge indicates that thisdstis the first to produce natural effective axiti@ant
substances bigenicillium brevicompactum.

Aspergillus terreus is a saprotrophic fungus dominant in tropical aobtpical areas. It grows on decomposing
vegetation and dusAspergillus terreus is highly used in industrial field to produce varsoorganic acids, including
itaconic acid, and enzymes as xylanase. In additide used as source for many drugs. For exanitpfgoduces
lovastatin used to lower serum cholesterol [30is known for its ability to produce antioxidantswever there are
relatively few studies of antioxidant frof terreus compared to othefspergillus species such as. candidus. In
this study,A. terreus showed higher results in ethyl acetate solutiomamparison to aqueous solution. It, also,
presented the best scavenging ability after 12Gméached 93.20 %. The high antioxidant activityAsdergillus
terreus was previously recorded by Dewi et al.[27] who destoated in his study that terreic acid and tertému
from ethyl acetate extract &. terreus exhibited significant antioxidant activity. It important to note that our
study showed higher antioxidant activity compaethe previous study.
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CONCLUSION

In present study, a number of species were usetetisure the scavenging ability of each antioxigaotiuced in
mycelial biomass using submerged liquid cultivatitrwas determined that the various antioxidamtglpced were
radical scavengers but their scavenging abilityemearying degreeispergillus species showed better results than
Penicillium species. In addition, the study demonstrated tepedding on the process of extraction, differealdg

of antioxidants were recovered. Additionally, etlagdetate extracts were typically more effectiveamioxidant
properties than aqueous extracts. Therefore, it e@xluded that the overall antioxidant capacity toése
filamentous fungi was attributed mainly to theiepblic content. These species of fungi show prorgisictivity for
further applications, especialyspergillus terreus andAspergillus candidus.
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