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Abstract 

     Kaolin/ Arabic Gum nanocomposite was cheaply synthesized from Kaolin and 

Arabic Gum. The Kaolin/ Arabic Gum nanocomposite suspension, Arabic Gum 

extracts and Kaolin suspension were applied as antifungal agents. The antifungal 

activity was tested using the agar well diffusion method, whereby wells were made 

on the petri dishes with a cork borer of 6 mm diameter in size.Various 

concentrations (150 µg/L, 200 µg/L, and 250 µg/L) of Arabic Gum ethanol extracts, 

Arabic Gum/ Kaolin nanocomposite, and Kaolin were propelled into the wells with 

the help of a micropipette and the petri dishes were allowed to stand for 30 minutes 

to ensure proper diffusion before being incubated at 37
o
C. The results showed that 

the synthesized Kaolin/ Arabic Gum nanocomposite and Arabic Gum possess 

significant antifungal activities against Aspergillusflavus and Saccharomyces 

cerevisiae. No antifungal activity was detected for Kaolin against Aspergillusflavus 

and Saccharomyces cerevisiae. From the results obtained, it could be concluded that 

the synthesized Kaolin/ Arabic Gum nanocomposite and Arabic Gum possess 

significant antifungal activity against Aspergillusflavus and Saccharomyces 

cerevisiae. 
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1.0 INTRODUCTION 
     Nanoparticles and nanocomposites are the cornerstone for the emerging nano science and 

technology that is heading towards getting things smaller [1]. The properties of nanomaterials differ 

from their bulk material counterparts, and materials can self-assemble spontaneously into ordered 

structures [2]. Nanoscience is emerging as a powerful tool in developing new approaches in the field 

of designing new antifungal and antimicrobial drugs [3]. This is due to the fact that it is difficult to 

control the growth of fungi because resistance to many antifungal agents [4]. A wide range of work on 

antimicrobial activities of nanomaterialswas performed globally by different authors, but the 

antimicrobial activities of silver nanoparticles synthesized using different methods were studied 

extensively [1, 5-9]. The antimicrobial potential of semiconductors-based nanoparticles such as zinc 

sulphide [10], Zinc oxides [4, 11] as well as copper nanoparticles [12] were studied. The antibacterial 

effect of NiFe2O4@TiO2/Ptnanocomposite on E.Coli bacteria was found to be effective [13]. Various 

natural polymers and their composites such as Silver-Kappa-Carrageenan [14], Chitosan silver 

nanocomposite [15], Silver/Chitosan nanoformulation[16], Collagen based nanocomposites [3], 

natural edible Gums extract[17, 18], Arabic Gum [19, 20] as well as porphyrin-polymer 
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nanocompartments [21] were evaluated and found to inhibit microorganism growth. The antimicrobial 

nanocomposites based on kaonite were investigated by some authors [22-24]. 

In our previous work we tested the antibacterial activity of synthesized Kaolin/ Arabic Gum 

nanocomposite [25]. Therefore, this study aimed at testing the antifungal potential of Kaoli/ Arabic 

Gumnanocomposite, Kaolin, as well as Arabic Gum extracts on Sccharomycescerevisiae and 

Aspergillusflavus.   

2.0MATERIALS and METHOD 

2.1 Apparatus/ Instruments/ Reagents 
     The apparatus that were used in this experiment consisted ofmotar and pestle, sieve, micropipette, 

wire loop, ethanol, hydrochloric acid (HCl), tetraoxosulphate (VI) acid (H2SO4), barium chloride 

(BaCl2), normal saline, nutrient agar, and Muller Hinton agar. 

2.2 Sample Collection 
     Arabic Gum was obtained from Gombe Old Market in Gombe State, kaolin was obtained from 

Arawa area in Gombe, Gombe State and the fungi isolates of Aspergillusflavusand Saccharomyces 

cerevisiae were available in the Microbiology Laboratory of Gombe State University Tudun Wada, 

Gombe, Gombe State. 

2.3 Preparation of Solutions 

     Preparation of ∼1M hydrochloric acid (HCl): ∼1M HCl was performed by adding 83ml of HCl 

stock solution to 1000ml of deionized water in accordance with the standard which is 8.3ml of HCl 

stock solution in 100ml of water. 

Kaolin was sieved using 105 mesh size sieve and 322g of Kaolin was soaked in 1000ml of 1M HCl. 

The solution was stirred and allowed to stand for an hour after which the supernatant was gently 

discarded leaving only the pure Kaolin. The purified Kaolin was then dried in an oven at the 

temperature of 105
o
C for 3 hours and kept for analysis. 

Gum Arabic Extract was prepared using the method that was employed by Singh et al. [18]. Arabic 

Gum was pounded and sieved with 105 mesh size sieve, 250g of powdered Arabic Gum was mixed in 

a 1000ml conical flask with 500ml of 99% pure ethanol and the flask was kept overnight at 

25
o
C.Thereafter, all the contents of the flask were filtered through Whatman filter papers to recover 

the filtrate; the filtrate was transferred to a sterile conical flask and kept for analysis. 

2.4 Synthesis of KGA Nanocomposite 
     The synthesis of Kaolin/ Arabic Gum (KGA) nanocomposite and its characterizations by FTIR, 

UV/ Visible spectrophotometer and SEMwere carried out according to the methodology previously 

described by our group[25].  

2.5 Preparation of Culture Media 
     To culture the fungi, 45g of malt agar was dissolved in 1000 ml of distilled water, mixed 

thoroughly, and heated till a clear solution was formed. The solution was then autoclaved at 118
o
C for 

15 minutes and allowed to cool. 250 mg of chlorophenecol was added to the agar solution to avoid 

bacteria interference.It was then poured on petri dishes and allowed to solidify. Afterwards, fungi 

species of Aspergillusflavusand Saccharomyces cerevisiaewere separately cultured on petri dishes and 

incubated for 48 hours. After the incubation period, fungi growth was observed inside the petri dishes. 

2.5.1 Sub Culture Media 
     The fungi were sub cultured in potato dextrose agar (PDA) by dissolving 39g of PDA in 1000ml of 

distilled water. The agar was heated to dissolve till it became a clear solution, which was autoclaved at 

105
o
C for 15 minutes, then cooled and poured on petri dishes. The cultured Aspergillusflavusand 

Saccharomyces cerevisiaewere separately sub cultured on the PDA inside different petri dishes. 

2.6 Antifungal Activity 
     The anifungal activity was tested using agar well diffusion method. Wells were made on petri 

dishes with cork borer (6 mm diameter), into which various concentrations of Arabic Gum ethanol 

extract, Kaolin/ Arabic Gum nanocomposite and Kaolin (150µg/L, 200µg/L, 250µg/L, respectively) 

were propelled with the help of a micropipette. The petri dishes were allowed to stand for 30 minutes 

to ensure proper diffusion before being incubated at 37
o
C. For positive control, 150µl of Ketoconazole 

solution was propelled into the 6 mm wellsfilled with potato dextrose agar (PDA),in which fungi 

species of Aspergillusflavus and Sccharomycescerevisiae were sub cultured. After 48 hours, zones of 

inhibition were seen near the wells and were measured and recorded. 
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3.0 RESULTS AND DISCUSSION 
     In this work, the antifungal activity of the Arabic Gum extract, Kaolin and the Kaolin/ Arabic Gum 

nanocomposite were tested against Aspergillusflavusand Saccharomyces cerevisiae. As the 

concentrations of Arabic Gum extracts and Kaolin/ Arabic Gum nanocomposite suspensionwere  

increased from 150 to 250 µg/ L, the inhibition zone diametersof Saccharomyces cerevisiaewere 

increased from 19 to 21.5 mm and 11 to 14.5 mm, respectively. For Aspergillusflavus, as the 

concentration of Arabic Gum extracts and Kaolin/ Arabic Gum nanocompositesuspension  

wereincreased from 150 to 250 µg/L, the inhibition zone diameters were increased from 21.5 to 25.0 

mm and 10 to 14 mm, respectively (Table 1). This phenomenon of the increase in concentration of 

antifungal agents with increase in the diameter of the inhibition zone was  reported by some authors 

[14-25]. No antifungal activity detected for Kaolin against Aspergillusflavus and Saccharomyces 

cerevisiae. Some authors also reported that Kaolin has no antimicrobial activity [22-25]. Among the 

three antifungal agents, Arabic Gum extract had the highest inhibition against the fungi, followed by 

Kaolin/ Arabic Gum nanocomposite. The inhibition zone of Ketoconazole (control) against 

Aspergillusflavus and Saccharomyces cerevisiae was higher than that of the other three antifungal 

agents. This was also observed in the studiesof Vijay et al., and Kauret al., [12, 16] where the standard 

antibiotic inhibition tends to be higher than the tested antifungal agents. The antifungal activities of 

Arabic Gum extracts, and Kaolin/ Arabic Gum nanocomposite were found to be higher on 

Aspergillusflavus than Sccharomycescerevisiae(Figure 1). It is quite interesting to know that the most 

popular studied antimicrobial agents (e.g., Chitosan, Silver nanoparticles and Chitosan/Silver 

nanocomposite) possessed inhibition zone of 10.66, 10.0, and 19.66 mm respectively for A. flavus 

[12]. Thus, this study proved to demonstrate better antifungal activity. 

Table 1-Results for the antifungal activity 

 

 

Antifungal agents 

 

S.cerevisiae 

inhibition 

zone(mm) 

   

A. flavus 

inhibition 

zone(mm) 

  

 
150 

µg/L 

200 

µg/L 

250 

µg/L 
mean 

150 

µg/L 

200 

µg/L 

250 

µg/L 
Mean 

Gum Arabic 19.0 20.0 21.5 20.2 21.5 24.5 25.0 23.7 

Kaolin/Gum Arabic 

nanocomposite 
11 12 14.5 12.5 10 12 14 12.0 

Kaolin ND ND ND ND ND ND ND ND 

Ketoconazole(control)   33    38  

Note: ND means not detected. 
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Figure 1- Antifungal activity of Arabic Gum extracts, Kaolin/ Arabic Gum nanocomposite, Kaolin 

and Ketoconazole (control) against A. flavus and S. cerevisiae 

Conclusions 
      Kaolin/ Arabic Gum nanocomposite was cheaply synthesized from Kaolin and Arabic Gum. The 

Kaolin/ Arabic Gum nanocomposite suspension, Arabic Gum extracts and Kaolin suspension were 

applied as antifungal agents. The results showed that the synthesized Kaolin/ Arabic Gum 

nanocomposite and Arabic Gum possess significant antifungal activities against Aspergillusflavus and 

Saccharomyces cerevisiae. 
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