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Abstract 

The aim of this study was investigated the antifungal activity of ZnONPs on opportunistic fungi 

(A.fumigatus ,C.albicans)ZnONPs with size ≤50nm and concentrations ofs (0,3,6 and 12mmll
-1

) were 

used .Radial growth and dry weight ,were used to estimate the inhibitory effects .Also ,production of two 

enzymes that specialized of yeast were also investigated .Results ,showed nano-ZnO exerted activity on the 

radial growth and dry weight in addition of production of two enzymes in yeast. Thus , this study indicates nano-

ZnO have considerable antifungal activity. 
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INTRODUCTION 

Fungi of the first group are soil saprobes and live in restricted ecological areas. Infection by these organisms, 

usually resulting from inhalation of spores and is often asymptomatic. Established disease may involve the lung, 

the skin or many parts of the body the fungus Aspergillus fumigatus is consider one from species that  spread 

into the air and inhaled spores by human which settles in the lungs and lead to lung tuberculosis especially in 

people have impaired  immune (Reynoldet.al.,2000). Candida albicansis a human pathogenic fungus capable of 

infecting both the skin and mucous membranes, often causing severe systemic infections in 

immunocompromised hosts (Kangogoet.al.,2011). It is difficult to control the growth of fungi because it have 

developed resistance to many antifungal agents (Eladet.al.,1995).To overcome this resistance, it is important to 

explore novel antifungal, which many replace the current control strategies .In recent year, received a 

nanoparticle material because of a growing interest in physical and chemical properties unique that much 

different from their conventional counterparts .(Stoimenovet.al.,2005).Recent studies have demonstrated 

activities of antimicrobial from various material nanoparticles. Including sliver(Kim et.al.,2008) and 

copper(Cioffi et.al.,2005) and titanium dioxide (Kwaket.al.,2010) and oxide zinc (Lilitte et al.,2010) .In  this 

study, we investigated the antifungal activities of ZnO nanoparticle against two important opportunistic 

fungi ,A.fumigatus and C.albicans which known to be resistant to many of antifungal agents 

 

Material &Methods: 

Fungal Strain: A.fumigatus and C.albicans clinical isolate from apatients with bronchial asthma, which 

attending to AL-Diwaniyha hospital 

Nanoparticles Material: ZnONP. Suspensions with NP size of (≤ 50) nm. Were purchased  from (Hong. mater,  

China). An aliquot (10ml) of ZnONP suspension was vacuum filtered through membrane filter with a 20nm pore 

size ,resulting in a NP-free solution .The original ZnONP suspension (12 mol l
-1

) and NP-free solution were then 

diluted with sabourauds dextrose agar to make a series of media containing ZnONP with different concentrations 

(0,3,6and12mmoll
-1

)and NP-free solution.(Liliet.al.,2010). 

 

Antifungal tests: 

Radial Growth estimation of fungus: This test was carried out by inoculating center of the dishes (which 

containing a different concentrations that mentioned in the preceding paragraph) with fungal disc (5mm) from 

terminal growth of fungus colony (7 days age).then this dishes incubated at 37c and has been monitoring the 

growth of fungus during the period of incubation by measuring the radial growth. 

Dry Weight estimation of fungus:  Used conical flasks (sized 250ml) for this test, each one containing 50ml 

from liquid medium that contain different concentrations .Inoculated these by fungal disk from colony of fungus 

(7days in age) and incubated at 37c for seven days .After incubated period, the fungal growth was filtrated and 

dried at 60c for 24hr. and then was measured the dry weight (Pinto et.al., 2001) 

Dry Weight estimation of yeast:    Estimated dry weight of yeast by way that reported by AL-Qttan (2002). 

Inoculated dishes contain different concentration of NP. By streaking the surface of the dishes with suspension 

yeast .Then incubated the dishes at 37c for 48hr. After the incubated period estimated dry weight of the 

suspension of one ml of yeast growing, after placed in test tube known weight and are separated by centrifuge 

(10000 rpm/min) for 20 min. and then dried at 80c and was estimated dry weight 

Effect of ZnONP on phospholipase production by yeast 

Phospholipase estimated by growing yeast on egg yolk agar containing of different concentration of ZnONP, and 
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measuring the size of the precipitation zone (pz) by the method of (Price et.al,.1982):                                                  

Pz= colony diameter /colony diameter zone of precipitation . Pz coefficient was classified as: Pz =1.00 Negative       

0.64 ≤ Pz≤1.00    positive        Pz≤ 0.64   strong positive. 

 

Effect of ZnONPon  lipaseproductionby  yeast 

This test was performed by method of Rodina(1972).Rhn media was used for this assay after addition different 

concentrations of ZnONP. The appearance of white sediment around the grown colonies refers to the positive 

result . 

 

Statistical analysis 

Statistical significant was assessed by using least significant differences LSD (p-value ≤ 0.05) was considered 

significant. 

 

Results: 

Radial growth of fungus :Results showed significant decreased (p≥ 0.05) in the radial growth of the fungus at 

different concentrations ,especially at (6,12 mmoll
-1

).Also showed that the inhibitory effect increase with the 

period of incubation ,especially at high concentrations compared with control treatment ,Fig.(1) And these 

appear that ZnONPs at concentration greater than (3mmll
-1

) reduced or inhibited the growth rate of A.fumigatus 

 

 
Fig.(1) effect of ZnONP on radial growth of Aspergillusfumigatus each point represents an average of triplicate 

measurements 

 

Dry weight of fungus:  Fig.(2) show ,higher of inhibitory effect of ZnONps at all concentrations used in 

reducing the rate of dry weight of the fungus .The highest percentage of inhibition at high concentration 

(6,12mmll
 -1

) and this result confirms that mentioned in the preceding paragraph of the results 
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Fig.(2) effect of ZnONP on dry weight of Aspergillus fumigatus each point represents an average of triplicate 

measurements 

Dry weight of yeast 

Shown in the fig.(3) that the addition of ZnONPs to the media that used for growth of the yeast , had a 

significant influence on the growth of it ,and increased this effect with increased of concentrations that used. 

Also, the results showed that the yeast was more sensitive to ZnONPs than the fungus compared with control 

treatment 

 
Fig.(3) effect of ZnONP on dry weight of Candida albicans each point represents an average of triplicate 

measurements 

 

Phospholipase and lipase production by yeast 

The results of enzymes activity and production by yeast are denoted in on inhibition, but effect on some enzymes 

produced which considered as one of virulence factors of this yeast. Where notes from fig.(4) that the value of 

coefficient pz rise with increasing of concentrations. This means that decline in the production of phospholipase 

enzyme because the relationship between this coefficient and production of this enzyme is an inverse 

relationship. In other hand, fig.(5)is showmen that a sharp decline in the production of lipase enzyme ,based on 

measuring of the diameter of colony of yeast with diameter of region that appear around of the yeast colony. 
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Fig.(4) effect of ZnONP on phospholipase production of Candida albicans 

 

 
Fig.(5) effect of ZnONP on lipase production of Candida albicans 

 

Discussion: 

The current study sheds light on one of nanoparticles and their effect on the growth of two opportunistic 

fungi ,A.fumigatus and Candida albicans .These fungi are considered as an opportunistic pathogens that cause 

serious diseases in the chest.(ALQattan,2009).The present results demonstrate that the ZnO nanoparticles have 

antifungal effects on fungal and yeast growth .The antifungal activity reveal that the growth of A.fumigatus and 

Candida albicans were inhibited at concentrations of 3to12mmll
-1

ZnONPs.This fact reported by( LiliHe 

et.al.,2010) which show that ZnONPs show a great enhancement in the antifungal activity due to their unique 

properties. Sawai and Yoshikawa (20004) reported the minimum inhibitory concentration of ZnO powder 

against Saccharomyces cerevisiae ,Candida albicans ,and Aspergillusniger was over 1oo mgml
-1

 (~ 1.2moll
-1

). 

Add to that, the inhibitory effect was not limited to the growth inhibition, but it was the influence of 

nanoparticles on some of virulence factors of the yeast. Phospholipase is one of Candida species virulence 

factors which has a significant role in the pathogenesis of infections and invasion mucosal epithelia .In addition , 

several studies have shown that clinical isolates of Candia have higher levels of extracellular phospholipase 

activity .(Mahmoudabdi et.al.,2010).  Also, extracellular lipase have been proposed to the potential virulence 

factors of Candida (Schaller et.al.,2005).Current results show that the ZnONPs effect clearly on produced of 

these enzymes .This results accordant with(Kim et.al.,2008) which study the effect of nano-silver on one of 

virulence factors of Candida albicans( Dimorphic Transition). 

 

References 

AL-QATTAN,M. 2009.Effect of specious on Aspergillus niger&A fumigatus fungi and Candida albicans yeast 



Journal of Natural Sciences Research                                                                                                                                                www.iiste.org 

ISSN 2224-3186 (Paper)   ISSN 2225-0921 (Online) 

Vol.5, No.4, 2015 

 

27 

for respiratory system  infection. J.App.Sci.(1):2 40-51. 

Cotti,N.,Torsi,L., and Ditaranto,N. 2005.Copper nanoparticles /polymer  composites with antifungal and 

bacteriostatic   properites.Chem.Mater.17(21): 5255-5262. 

Elad,y.,Yunis,H.,Katan,T.1995.Multiple fungicide resistance to benzimidazoles and dicarboximide in field 

isolates of Borytis cinerea. Plant Pathol.41:41-46. 

Kangogo,M.,Wanyoike,M.,Revathi,G. 2011.phenotypic characterization of candida albicans from clinical 

sources in  Nairob.,Kenya,Aican Journal of health sciences ,19(3-4):21-25. 

Kim,K.,Woo,S.,Seok,M. 2008.Antifungal effect of sliver nanoparticles on .J.Microbiol.Biotechnol.18(8):1482-

1484. 

Kwak,S.,Kim,H.,and Kim,S. 2001.Hybrid organic/inorganic reverse osmosis membrane for bactericidal 

antifungal 1-preparation and  characterization of TiO2 nanoparticles self-assembled                                           

aromatic polyamide TFC membrane. Environ. Sci. Technol. 35(11):2388-2394. 

LilliHe,YangLue,Azlin Mustapha .2011.Antifungal activity of ZnO nanoparticles against Botrytis cinerea and 

Penicilliumexpansum. Microbiological Research .166(3):207-215. 

Mahmoudabadi,A.,Zarrin,M.,and Miry,.S.2010.Phospholipase activity of candida albicans isolated from vagina 

and urine.J.J.M,3(4):169-173. 

Pinto,M., Gencale, E., and Rossi,M. 2001.Study of some plant oils effect on Aspergillus flavus growth on corn 

Brazilian Journal of Microbiology.7(1):32-127. 

Price,M.,Wilkinson,I.,andGentry,L. 1982.Plate method for detection of phospholipase activity in Candida 

albicans.Sabouraudia.20:7-14. 

Reynold,J.E.,Prasad,A.,andShoutman,S. 1999.Direction of the council of the pharmaceutical society Britain and 

prepared in the society's department of pharmaceutical science ,31
st
edition,3:393-960. 

Rodina,A.G. 1972.Laboratory Methods in Aquatic microbiology .University Perk Press .Baltimore Butter 

Worth's ,London. 

Sawai J, Yoshikawa T.2004. Quantitative evaluation of antifungalactivity metallic oxide powders (MgO, CaO 

and ZnO) by an indirect conducti metric assay. J Appl Microbiol96(4):803—9 

Schaller,M.;Borelli,C.;Korting,H.;andHube,B.2005.Hybrolytic enzymes as virulence factors of candida 

albicans.Mycoses,48:363-377. 

Stoimenov,P.,Klinger,G. and Marchin,G. 2005.Metal oxide nanoparticles as bacterial agents .Lang 

Muir.18:6678-6686. 

 

 

 



The IISTE is a pioneer in the Open-Access hosting service and academic event management.  

The aim of the firm is Accelerating Global Knowledge Sharing. 

 

More information about the firm can be found on the homepage:  

http://www.iiste.org 

 

CALL FOR JOURNAL PAPERS 

There are more than 30 peer-reviewed academic journals hosted under the hosting platform.   

Prospective authors of journals can find the submission instruction on the following 

page: http://www.iiste.org/journals/  All the journals articles are available online to the 

readers all over the world without financial, legal, or technical barriers other than those 

inseparable from gaining access to the internet itself.  Paper version of the journals is also 

available upon request of readers and authors.  

 

MORE RESOURCES 

Book publication information: http://www.iiste.org/book/ 

Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/  

 

IISTE Knowledge Sharing Partners 

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 

Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek 

EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar 

 

 

http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

