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Abstract: The study was conducted to observe the antifungal activity of Centella asiatica against 

Aspergillus sp.  Samples were collected from the local area of the Tangail district in Bangladesh.  The 

bread was taken for isolating Aspergillus sp. in addition, Potato dextrose agar and malt extract agar 

were used as a media for culture and pure culture. One control group and two sample group (1%, 5%) 

hydrophilic extract of C. asiatica has been used. The routine observation was done for a total of 5 days 

after 24 hours. After routine observation, it has noticed that colony diameter and number of colonies 

increased rapidly from day 1 to day 5. The fungal growth was null of 5% solution both of PDA, MEA 

media at the first day and these increased with rising time on 5th days there were 1900 and 1600 

respectively for black species and 1500 and 2500 respectively for green sp. Whereas compared with 

control group the growth was measured 1000, 1200 respectively at day 1 and these increased with rising 

time these numbers were 4000, 4200 respectively at day 5 for black. On the other hand, at 1st day the 

growth was measured 1100, 1200 respectively and these increased with rising time on 5th days there 

were 4200, 4300 respectively for green sp. However, at the end of the study, a remarkable change was 

observed between the control group and sample group after 1st, 2nd, 3rd, 4th and 5th days. Finally, the 

study showed that the bioactive compounds of C. asiatica are a potential source of preservative that 

inhibits the growth of fungus. 

Keywords: Antimicrobial activity; Antifungal activity, Preservatives; Centella asiatica; Aspergillus 
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1. Introduction 

Antimicrobial agents are chemical compounds used as additives for food preparation 

that retard the microbial growth or destroy the microbes. During harvesting and processing 

time, a certain amount (40%) of food loss occurred in developing countries [1]. Benzoate, 

sorbate, nitrite, and nitrate are common chemical preservatives that are used to reduce or 

destroy the fungal growth [2]. There are some harmful effects of these chemicals and have been 

suspected of causing allergies, asthma, and skin rashes. That’s why consumers feel doubt about 

the safety of chemical preservatives, and now they give more attention to natural origins like 

Spices and herbs. Detection of food contamination is of major significance and concern in areas 

like healthcare, agriculture, beverage, and fermentation industries.  By the emergence of 

technologies, uses of chemical preservatives are declined day by day and increasing the use of 
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natural preservatives [3]. Plants are the most important source of chemical compounds, and it 

has an antimicrobial and antifungal property which found in leaves, root, stem, bark, etc. [4]. 

Being situated in the tropics, Bangladesh has rich in biodiversity that’s why for a long time, a 

huge number of plants are being used in the medical history and also used as a control of fungal 

diseases. Sustainable development has emerged as a new paradigm of development to maintain 

the human-ecosystem equilibrium from the last 40 years, and an example of sustainable 

development is C. asiatica [5].  

Plants contribute to 75% of molecular medicines (MM) either directly or indirectly[6].  

Centella asiatica is a medicinal plant native to the wetlands in several Southeast Asian 

countries, and it is also available in Bangladesh. For centuries C. asiatica work against 

infections and diseases, including eczema, Ulcer, diarrhea, fever, and respiratory infections [7]. 

The purified extract of C. asiatica leaves significantly higher amounts of centellosides and 

antiglycation properties [8]. In addition, for com¬plementary therapy of vascular conditions, 

its extract works as a suitable intervention [9]. Moreover, the extracts of C. asiatica may help 

regenerate collagen and elastin, and C. asiatica cream may be a valuable option for the 

treatment of stretch marks in the postpartum period for women [10]. 

C. asiatica has antimicrobial activity that inhibited fungal growth and reduces food loss. 

It has also be used for many purposes such as antibacterial, anticancer, and antioxidant. The 

leaf juice is used as a good health tonic and also gives relief from hypertension, CNS, and 

gastrointestinal disease [11].  Zheng et al. [12] revealed that C. asiatica has an anti-depressive 

sedative effect. Therefore, the present investigation attempts to isolate and investigate the 

antimicrobial activities of C. asiatica extracts. In the food technology and food industry, the 

use of Centella asiatica in food and beverages has increased over the years, basically due to its 

beneficial functional properties [13]. The primary objective of this paper is to evaluate the 

preservative action of a hydrophilic extract of C. asiatica against Aspergillus species. 

2. Materials and Methods 

 2.1. Sample collection.        

This research was held from January 2019 to June in the laboratory of the Department 

of Food Technology and Nutritional Science. The plant of C. asiatica was collected from the 

area of University campus, Tangail, Dhaka, Bangladesh. 

2.2. Preparation of C. asiatica extract.  

Samples (Leaf) were collected from plants and cleaned deionized-distilled water to 

remove sand and any kind of dirty material. Then, Samples were placed in an aluminum foil 

and treated at –20°C for 24 hours. After that, samples were given in freeze drier for 3 days at -

45°C. Moreover, the samples were then ground and stored in air-tight containers at 4°C until 

further analysis. The powder of Centella asiatica was weighted with the electric balance and 

transferred into separate 100ml conical flasks. 

2.3. Preparation of agar plate.  

Potato Dextrose Agar (PDA) and malt extract agar (MEA) were used in this study as a 

medium for fungal growth. Potato Dextrose Agar and Malt extract agar were prepared by 

adding 1.95 g of commercial PDA powder and 2.5 g of MEA powder in 50ml distilled water.  
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1 % and 5% hydrophilic extract of Centella asiatica were mixed in solution. The mixture was 

dissolved and subsequently autoclaved for 15 min at 121 °C. The cooling media was poured 

into the Petri dish and left hardened for 24 h before used.   

2.4. Preparation of culture and pure culture. 

Aspergillus sp. was cultured on PDA and MEA by adding spore suspension and then 

kept at 37 °C in the incubator for 48 hours to estimate the radial growth of strains. Isolation of 

a pure culture may be enhanced by providing a mixed inoculum with a medium favoring the 

growth of one organism to the exclusion of others. The purpose of pure culture is to separate 

cells of mixed culture and compare growth characteristics beneath and on the surface of the 

agar. After pure culture, two types of species (Black, Green) were separated.  

2.5. Measurement of diameter and microbial growth. 

At the beginning of the incubation period, the diameter of the colony was too small in 

size but increasing with day time, they increase their size, and in the end, all analogs were 

completely colonized. To analyze the preservative effect of fungal growth, the most appropriate 

method is a direct measure of colony diameter. However, it is time-consuming, the best one for 

research purposes. The count was recorded in colony-forming units per ml (CFU). Mile and 

Misra are the most effective method to calculated CFU, and it is a fruitful way to determine 

microbial load; it is useful to determine the microbial load. 

3. Results and Discussion 

3.1. Results. 

For testing the antifungal effect of C. asiatica, different solutions were taken separately 

on the sterilized Petri dishes with the help of a sterilized pipette. The Petri dishes were marked 

as 0 (control), 1 (1% solution), 2 (5% solution). When media solidified, the Petri plates were 

inoculated at the center of the media with mycelium disc of the test fungus taken from the pure 

old culture. The whole set up was incubated in an inverted position at 33°C incubator for 5 

days. The diameter and radial growth of Aspergillus sp. was measured after 1st, 2nd, 3rd, 4th, and 

5th days at 24 hours of the time interval.  

For the media of PDA, the diameter of fungal growth (Black)  was measured for the 

control group was 1.5 (cm/CFU) and a number of fungal was 1000 at 1st day, and it increased 

gradually with rising time on 5 days, and the diameter was 4.7 (cm/CFU), and the number of 

microbial was 5000. On the other hand, when used 1% and 5% concentration the diameter of 

fungal growth was measured 0.55, 0  (cm/cfu) respectively and a number of microbial were 

600, 0 at 1st day and it’s increased gradually on 5th  days, and the diameter values were 3.6, 0.6 

(cm/CFU) respectively and the number of microbial were 2900 and 1900 respectively.  

For MEA media, the diameter of fungal growth measured for the control group was1.56 

(cm/CFU), and the number of microbial was 1200 at 1st day, and it increased on 5th  days, and 

the diameter was 4.72 (cm/CFU), and the number of microbial was 4200. On the other hand, 

when used 1% and 5% concentration the diameter of fungal growth was measured 0.56, 0 

(cm/CFU) respectively and a number of microbial were 800, 0 at 1st and it increased gradually 

on 5 days and the diameter was 2,15, 1.25  (cm/CFU) respectively and a number of microbial 

https://doi.org/10.33263/LIANBS94.14671473
https://nanobioletters.com/


https://doi.org/10.33263/LIANBS94.14671473  

 https://nanobioletters.com/ 1470 

3000 and 1600 respectively. The diameter and  Fungal growth profile of C. asiatica on 

Aspergillus sp (Black) are shown in Figures 1 and 2.  

 
Figure 1. The diameter of Aspergillus sp. (Black) colony on C. asiatica. 

 
Figure 2. Fungal growth profile of C. asiatica on Aspergillus sp. (Black). 

The diameter and radial growth of Aspergillus sp.  (Green) were measured after 1st, 2nd, 

3rd, 4th, and 5th at 24 hours of the time interval. For the media of PDA the diameter of fungal 

growth for the control group was1.41 (cm/CFU), and the number of microbial was 1100 at 1st 

day, and it increased gradually on 5th days, and the diameter was 4.5 (cm/CFU), and the number 

of microbial was 4200. On the other hand, when used 1% and 5% concentration, the diameter 

of fungal growth was 3.4, 0.62 (cm/CFU), respectively, and the number of microbial 2800 and 

1500 respectively after 5 days. For MEA media, the diameter of fungal growth measured for 

the control group was 1.5 (cm/CFU), and the number of microbial was 1200 at 1st day, and it’s 

increased gradually on 5th days, and the diameter was 4.7 (cm/CFU), and the number of 

microbial was 4300. On the other hand, when used 1% and 5% concentration, the diameter 

values were 2.15, 1.37 (cm/CFU), respectively, and the number of microbial 2900 and 2500 

respectively after 5 days. The diameter and  Fungal growth profile of C. asiatica on Aspergillus 

sp (Green) are shown in Figures 3 and 4.  
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Figure 3. Diameter of Aspergillus sp.  (Green) colony C. asiatica. 

 
Figure 4. Fungal growth profile of C. asiatica on Aspergillus sp. 

3.2. Discussion. 

The present study showed that extracts of C. asiatica had been determined against 

different microorganisms, A. niger. The extracts of C. asiatica showed a significant 

preservative effect against A. niger at 5% and 1% solution.  In these findings, 5% extracts 

showed a maximum inhibitory effect than the control group and 1% solution.  These findings 

are similar to Ismail et al.[14] showed that the antimicrobial effects of Centella extract on food, 

specifically on fish surimi and reveal that Centella extract could inhibit the microbial growth 

on fish surimi. According to Dash et al. [15], different extracts of C. asiatica showed antifungal 

and antibacterial activity and among all extract ethanol extract was most effective to inhibit the 

microbial growth especially A. niger and B. subtilis and Idris and Nadzir [16] showed that C. 

asiatica extracts can inhibit the growth of B. subtilis and A. niger and which further can be 

developed into an alternative to synthetic antimicrobials. C. asiatica has effective 

antihypertensive, nootropic, neuroprotective, cardioprotective, antimicrobial, and anticancer 

activities in preclinical studies [17]. Nasution et al. [18] depicted that C. asiatica root 

demonstrated a strong inhibitory effect than the leaf.  Prakash et al. [19]  observed that 
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petroleum ether, ethanol, chloroform, n-hexane, and aqueous extract of C. asiatica showed 

activity against Aspergillus niger and C. albicans with a zone of inhibition of 14, 16, 13, 13, 

and11 mm and 13, 15, 15, 11, and 9 mm respectively. Centella asiatica is a medicinal plant, 

and it could be a potential source for bioactive compounds [20]. Mamtha et al. [21] found that 

the antimicrobial effect of C. asiatica against the enteropathogens and it acts as an antidiarrheal 

drug. According to Zhang et al. [22]  Hibiscus sabdariffa, Centella asiatica, Moringa oleifera, 

and Murraya koenigii leaves extract works against Listeria monocytogenes, Salmonella 

typhimurium, and E. coli O157:H7 because these leaves have antioxidant activity and as 

antimicrobial agents with potential medicinal value and can be used as potential sources of 

vitamins, minerals and phenolic compounds. 

4. Conclusions 

 The purpose of this research was to overlook the preservative effect of C. asiatica 

against Aspergillus sp. Fungi have a detrimental effect, and for this reason, a large amount of 

food is lost every year. Although chemical preservatives are used to reduce this loss, it has 

some side effect. But due to the presence of wide bioactive compounds, different kinds of plants 

are used, which led to inhibit the growth of microorganisms.  Plants (organ herbs) include C. 

asiatica and have an effective antifungal and antibacterial effect. This study showed that if a 

hydrophilic extract of C. asiatica can be used at different concentrations, it can reduce or inhibit 

the fungal growth in food products, especially in bakery products. To conclude, further research 

is needed to know the exact mechanism of C. asiatica extract and their preservative action on 

food as a preservative. 
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