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Abstract 

 
      The present study investigates the inhibitory effect of secondary metabolite of fungus   

Aspergillus paraciticus, Aspergillus flavus, and Aspergillus oryzae against four pathogenic 

bacteria (Escherichia coli, Pseudomonas aeruginosa, Staphylococcus epidermids, and 

Staphylococcus aureus), and three clinical candida species (C. albicans, C.famata  and  C. 

guillermondii ) by well diffusion method . The results showed that the secondary metabolite of 

species  Aspergillus  oryzae has clear inhibitory activity against subjected  bacterial isolates and 

candida species in the concentrations of( 50 ,100 ,150 )mg / ml, as compared with the antibiotics 

amoxicillin and nystatin. There is reverse relationship between the concentration of secondary 

metabolite and microbial growth. Bacterial pathogens are more susceptible to fungal secondary 

metabolite than candida species.  Aspergillus paraciticus and Aspergillus flavus secondary 

metabolite have slight inhibitory effect on pathogenic bacteria in the concentration more than 

200mg/ml, but they don't have any inhibitory effects against subjected Candida. In conclusion, 

present study showed that secondary metabolite of Aspergillus oryzae have antimicrobial activity 

against various pathogenic bacteria and fungi. 
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 Aspergillus Spp.لـ الفعالية الحيوية لمركبات الايض الثانوي تقييم 

 ضد بعض البكتيريا والفطريات السريرية

 

 

 

 زٌٌت غازي فٍصل

 

 كلٍت التربٍت/ قسن علىم الحٍاة/ بغذاد/ العراقالجاهعت العراقٍت/ 

 

 

 الخلاصة

 
 و Aspergillus paraciticusًىا  الطررٌاث لأالثاًىي  لوركباث الاٌطالتأثٍر الوثبػ  الحالٍتالذراست  اظهرث            

Aspergillus flavus  وAspergillus oryzae ( ظذ أربعت أًىا  هي البكتٍرٌا الوسببت للأهراض Escherichia coli و 

Pseudomonas aeruginosa  و  Staphylococcus epidermids و  Staphylococcus aureus  ثلاثت ( وظذ

.  بالحطر الاًتشار غرٌقت باستخذامC. guillermondii ) و   C.famata  و  (C. albicans أًىا  الوبٍعاث السرٌرٌت

وأًىا  ًشاغ هثبػ واظح ظذ العسلاث البكتٍرٌت  Aspergillus oryzae طررللالثاًىي  لوركباث الاٌطأظهرث الٌتائج أى 

هقارًت هع هعاداث حٍىٌت الأهىكسٍسٍلٍي  هل،( هلغن / 100 ،100 ،00بتركٍس ) الوستخذهت فً الذراستالوبٍعاث 

 توسببال ابكتٍرٌال ، واىالوٍكروبًالثاًىي والٌوى  هركباث الاٌطعلاقت عكسٍت بٍي تركٍس  وجىد كوا لىحظوالٌٍستاتٍي.

كوا وجذ اى هركباث الاٌط الثاًىي لاًىا   أٌط الطررٌاث الثاًىٌت هي أًىا  الوبٍعاث.لوركباث  حساسٍتأكثر  هراضللأ

تأثٍر هثبػ غطٍف على البكتٍرٌا الوسببت للأهراض فً  راث Aspergillus flavusو  Aspergillus paraciticusالطررٌاث 

أظهرث الذراست الحالٍت أى  الختام،فً  هثبػ ظذ الوبٍعاث. تأثٍر، ولكي لٍس لذٌهن أي هلغن / هل  200تركٍس أكثر هي 

البكتٍرٌا والطررٌاث الوسببت عذة أًىا  هي ظذ  فعالٍت حٍىٌت را Aspergillus oryzae طررالثاًىي ل هركباث الاٌط

 للأهراض.

 

 

 الثاًىي , الطعالٍت الحٍىٌت. ، هركباث الاٌط .Aspergillus spp الكلمات المفتاحية:
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Introduction  

      Filamentous fungi have long been known for their ability to produce an enormous range of 

unusual chemical compounds known as secondary metabolites [1]. In contrast to the primary 

metabolism, secondary metabolism are often not necessary for fungus natural growth, as they are 

produced after they have completed its initial growth phase and is beginning a stage of 

development represented by the formation of spores[2]. Many of secondary metabolites have 

potentially useful antibiotic or pharmacological properties. Some of them are toxic [3]. 

      Aspergillus spp. (Aspergillus paraciticus, Aspergillus flavus, and Aspergillus oryzae) 

produce a wide range of important secondary metabolites that have industrial and therapeutic 

significance [4]. A few of the many metabolites synthesized by Aspergillus spp. that have been 

great importance in human application; a few examples include the cholesterol reducing drug( 

lovastin), the antibiotic (penicillin), and the pathogenic human toxin (aflatoxin) [5]. Chemical 

studies of such isolates have led to the discovery of a variety of new bioactive metabolites, many 

of which display significant antibacterial and/or antifungal activities [6]. 

       Aspergillus species are known for their ability to produce enzymes, that have biological 

control of many diseases, especially plant diseases [7].  The objective of the present study is to 

investigate whether the secondary metabolites of Aspergillus spp. (Aspergillus paraciticus, 

Aspergillus flavus, and Aspergillus oryzae ) have in vitro curative effect toward some pathogenic 

bacteria and fungi. 

 

Material and Methods 

 

Preparation of Aspergillus Spp. secondary metabolite:  The isolates Aspergillus paraciticus, 

Aspergillus flavus, and Aspergillus oryzae were obtained from soil, and identified depending on 

morphological and cultural characteristics. Fungi were inoculated onto malt secondary 

metabolite agar (MEA), potato dextrose agar (PDA), and yeast secondary metabolite sucrose 

agar (YES). After allowing the fungi to grow for 7 to 14 days at 25 °C, typical prolific growth of 

fungal colonies was observed on the surface of the media. Samples of fungal hyphae, together 

with underlying culture media, were taken by vertically cutting two plugs of 6mm diameter using 

a cork borer. The plugs were transferred to 5mL disposable screw-cap bottles. The first plug was 

secondary metabolized twice with 2 ml ethyl acetate, 1% formic acid and then 2 ml isopropanol, 

while the  

second plug was secondary metabolized twice with 2 ml ethyl acetate, 1% formic acid and then 
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 2 ml acetonitrile , followed by 1 min vortexing and 30 min total ultra-sonication[8]. The 

secondary  

 

 

metabolites were filtered and evaporated gently under a nitrogen stream. The residues in both 

cases were dissolved in 1 ml methanol, ultrasonicated for 10 min and passed through Whatman 

No.2 filter paper and Stored the extracts at 4°C for while in use for various antimicrobial 

bioassays [9].  

 

Microbial Strains:  Four different isolates of clinical bacteria (Escherichia coli, Pseudomonas 

aeruginosa, Staphylococcus epidermids, and Staphylococcus aureus), and three clinical candida 

species ( C. albicans, C.famata  and  C. guillermondii ) obtained from ministry of health, central 

library, microbiology department . 

 

   Preparation of different concentrations of fungal secondary metabolite: Different 

concentrations of (50 ,100 ,150, 200) mg /ml were prepared by mixing known volume from the 

stock solution with dimethyl sulfoxide (DMSO) as diluent solution [10]. 

Antimicrobial assay: Antimicrobial activity of Aspergillus Spp.  secondary metabolite was 

tested using an agar well diffusion method [10]. For bacteria and candida species growth, 

Mueller-Hinton agar (MH) and Sabouraud Dextrose agar (SDA) medium were respectively used.  

Each plate was inoculated by one species of bacteria or fungi by spreading method and leave 

almost 30 minutes. Wells of 5 mm diameter were made into the agar medium and filled with 100 

µl of secondary metabolite   and leave the dishes until the fluid is diffuse into the medium for 1 h 

at room temperature. Plates of test organisms were incubated at 37°C for 24 h for bacteria and at 

30°C for 72 h for candida species. Antimicrobial activity of each concentration was estimated by 

measuring the inhibition zone diameter against the test organisms [10]. 

 

Statistical analysis :To analysis the results  of  agar-well  diffusion method  statically .The 

significant  differences  are  determined  in  rate  of  probability  value ≥ 5% [11]. 

 

Results and Discussion 

       Inhibitory effect of Aspergillus paraciticus, Aspergillus flavus, and Aspergillus oryzae 

secondary metabolites against clinical pathogenic bacteria selected for antibacterial activity, 
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(E.coli , Pseudomonas aeruginosa, Staphylococcus epidermids, and Staphylococcus aureus), 

compared with amoxicillin, and clinical pathogenic Candida selected  for  antifungal activity ( C.  

albicans, C. famata and C. guillermondii ) compared with nystatine, subjected during the  

present study  by well diffusion method[10]. 

       

 

         Results in table (1) shown the inhibitory activity of different concentrations of Aspergillus 

oryzae secondary metabolite against selected bacterial isolates, compared with the antibiotics 

amoxicillin. The statistical analysis results revealed that there is a significant difference between 

concentration and the growth of bacteria .The secondary metabolites of the species  Aspergillus 

paraciticus and  Aspergillus flavus shows no inhibitory effects against selected  bacterial isolates 

on the concentrations ( 50 , 100 , 150 ) mg /ml, and they have slight inhibitory effect in the 

concentration more than  200mg/ml.  

  

Table (1): The inhibitory effect of Aspergillus oryzae secondary metabolite  

against clinical bacterial isolates 

 

 

bacterial isolates 

Diameter of inhibition zone of different concentration of  

secondary metabolite and antibiotic ( mm) 

50 mg /mL 100 mg /mL 150 mg /mL Amoxicillin 

(25 µg / ml) 

E.coli 
9.5 ± 0.2 

A 
11±1.5 

B 

14.5 ± 0.5 

C 

19±0.5 

D 

Pseudomonas aeruginosa 11.5 ± 0.57 

A 

13.5 ± 0.28 

B 

15.5 ± 0.28 

C 

20 ± 0.5 

D 

Staphylococcus epidermids 
12 ± 0.57 

A 

15.5 ± 0.28 

B 

18 ± 0.28 

C 

19.5 ± 0.5 

D 

Staphylococcus aureus 
11.5 ± 0.57 

A 

14.5 ± 0.57 

B 

18 ± 0.76 

C 

21.5 ± 0.76 

C 

 • Different letters within a column imply a significant difference (P <0.05). 

 

 

     On the other hand, the antifungal activity of Aspergillus oryzae secondary metabolite shows 

high inhibitory on the yeast subjected in the study, compared with the antibiotics nystatine, as 

represented in table (2). The data appears that there is reverse relationship between secondary 

metabolite concentration and fungal growth, and there is not clear inhibitory effect of secondary 

metabolites prepared from the species Aspergillus paraciticus, Aspergillus flavus against 
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subjected candida.  Figure (1) shows the inhibitory effect of Aspergillus oryzae secondary 

metabolite against C. albicans, grown on SDA medium at 30°C for 72 h. 

 

 

 

 

Table (2): The inhibitory effect of Aspergillus oryzae secondary metabolite  

against clinical Candida isolates 

 

Fungal  isolates 

 

Diameter of inhibition zone of different concentration of 

              secondary metabolite and antibiotic ( mm) 

50 mg /mL 100 mg/mL 150 mg /mL 200 mg /mL 
Nystatin 

(32 µg / ml) 

C. albicans 
11.5  ±  0.57 

A 

14.5  ± 0.57 

B 

16.5  ±  0.76 

C 

19  ±  0 

D 

23.5  ± 0 

D 

C. famata 
16  ±  0.57 

A 

9  ±  0.57 

B 

19  ±  1 

C 

20.5  ±  0 

D 

22  ±  0 

D 

C. guillermondii 
15  ±  0.5 

A 

19.5  ±  0.2 

B 

6  ±  1 

C 

22  ±  0 

D 

19  ±  0 

D 

• Different letters within a column imply a significant difference (P <0.05). 

 

 

  

 

Figure (2): The effect of Aspergillus oryzae secondary metabolite 

activity on Candida albicans 

 

      

         It was observed that bacterial pathogens are more susceptible to fungal secondary 

metabolite than candida species.  This can be attributed to the ability of these secondary 

metabolites to break down the peptide bonds of prokaryotic proteins [12].  Number of previous 

studies confirms that A. oryza is effective in the inhibition of a number of positive and negative 

bacterial strains as well as yeast [13].  This activity was attributed to the synthesis of chitinase, 

B-glucanase, proteinase that break down the bacterial cell membrane [14]. 
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         As a conclusion, secondary metabolite of Aspergillus oryzae have clear antimicrobial 

activity against pathogenic bacteria and fungi. So, it can be used in the production of therapeutic 

agents, thus reducing the incidence of resistance among pathogens that appear as a result of the 

misuse and overuse of antibiotics.  
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