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1. INTRODUCTION: 

 The fungi species are major disease causing agents on plants and can lose up to 90% agricultural yield. Many 

fungicides have been used to control the plant diseases. But due to indiscriminate use of synthetic fungicides, various 

important pathogens have developed resistance to many of the currently available fungicides and they also pollute soil 

and water[1]. Vey often the fungicide adversely affect on the non target organisms. Therefore, it is indeed necessary to 

search new antifungal compounds as an alternatives, safe, eco-friendly, cheap to synthetic fungicides from plants, since 

they produce different secondary metabolites which perform defensive role in plants and protect the plants from their 

invaders[2]. 

The antimicrobial activity has been screened because of their great medicinal relevance. With the recent years, 

infections have increased to a great extent and resistant against antibiotics, has become an ever increasing therapeutic 

problem[3]. Biocompounds of higher plants may give a new source of antimicrobial agents. There are many research 

groups that are now engaged in medicinal plants research. Plant extracts and essential oils have been investigated 

throughout the world for their antifungal activity against wide range of fungi[4]. 

Human infections particularly those involving microorganism i.e. bacteria, fungus, viruses; causes serious 

infections in tropical and subtropical countries of the world. In the recent times, multiple drug resistance in human 

pathogenic microorganism has been developed due to indiscriminate use of commercial antimicrobial drugs commonly 

used in the treatment of such diseases[5]. Medicinal plants and its products have been used as medicines since the start 

of history. Many researchers have conducted research on the plant products to check their antimicrobial effects[6]. 

Healing with the help of plant is a age old practice. The oldest known method for healing is the use of plant. Using 

higher plants for treatment of diseases had started since the man started to live on this planet[7]. 

Phytochemical studies have attracted the attention of plant scientists due to the development of new and 

sophisticated techniques[8]. These techniques played a significant role in giving the solution to systematic problems on 

one hand and in the search for additional resources of raw materials for pharmaceutical industry on the other hand[9]. 

Plant produce a wide variety of chemical compounds, which can be sorted by their chemical class, bio synthetic origin 

and functional groups into primary and secondary metabolites[10]. Knowledge of the secondary metabolites of plants 

is desirable, not only for the discovery of therapeutic agents, but also because such information is valuable in disclosing 

new resources of such chemical substances[11]. The present study is conducted to study the antifungal activity of solvent 

extracts of Psidium guajava and Albizia amara against selected fungal strains Aspergillus flavus and Fusarium species. 

 

2. MATERIALS AND METHODS: 

Collections of test materials:  
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Leaves of Psidium guajava and Albizia amara were collected from Coimbatore locale and the specimens were 

identified; certified (BSI/SRC/5/23/2018/Tech/2476, BSI/SRC/5/23/2018/Tech/2475) respectively and the voucher 

specimen number were deposited at the Botanical Survey of India, Southern Circle, Coimbatore. 

 

Preparation of leaf powder and extracts: 

Fresh leaves of Psidium guajava and Albizia amara were collected, and air dried under shade. Dried leaves were 

powdered using an electric pulverizer. Fine powder was obtained by sieving. The powder was subjected to 

extraction[12,13]. Acetone extraction was followed by chloroform extraction and ethanol extraction so that the powders 

were subjected to extraction with solvents of increasing polarity. The leaf extracts thus obtained were concentrated by 

distillation and dried by evaporation in a water bath at 40°C. The residue thus obtained was stored in tightly closed glass 

vials in the refrigerator for further use. Antifungal activity of the leaves of Psidium guajava and Albizia amara was 

investigated. 

 

Test Microorganism: 

The fungal strains used were the clinical isolates obtained by culturing in the college laboratory. The fungal 

strains used were Aspergillus flavus and Fusarium sp. 

 

Antifungal assay: 

The activity of various solvent extracts of leaves of Psidium guajava and Albizia amara on selected fungal 

strains was assayed by agar well diffusion method. For this, method of Murray et al [14] later modified by Olurinola 

[15] was used. Antifungal susceptibility was tested on solid media in petriplates. For fungus Rose Bengal agar was used 

for developing surface colony growth. 

 

Reagents - Rose Bengal Agar Medium: 

One litre of Rose Bengal agar was prepared by dissolving 32.15 g of commercially available Rose Bengal agar 

powder (Hi media) in 1L distilled water and boiled to dissolve the medium completely. The medium was prepared and 

poured on to the petriplates and was left on sterile surface until the agar has solidified. The plates were swabbed (sterile 

cotton swabs) with 24 h old culture of fungal strains. Wells (10 mm diameter and about 2 cm apart) were made in each 

of these plates using sterile cork borer. Stock solution of each solvent extract viz., acetone, chloroform and ethanol was 

prepared at a concentration of 1 mg/ml. The concentrations viz., 10, 20 30 40 µl of different solvent extracts of the 

leaves of Psidium guajava and Albizia amara were added into the wells and allowed to diffuse at room temperature for 

2h. Fluconosole was treated as positive antifungal control. 

The plates were incubated at 37°C for 72 h for fungal pathogens. The antifungal activity was assayed by 

measuring the diameter of the inhibition zone formed around well[16]. Triplicates were maintained and the experiment 

was repeated thrice, for each replicates the readings were taken in three different fixed directions and the average values 

were recorded. 

 

Statistical Analysis: 

 The antimicrobial data was interpreted by calculating standard deviation and mean of three replicates. 

 

Phytochemical Analysis: 

Preliminary phytochemical screening of leaf extract of selected plant was carried out using the standard 

procedures. 

 

Test for Alkaloids 

 Mayer’s test[17]: 1 ml of extract was treated with a drop or two of Mayer’s test reagent along the sides of test tube 

and observed for the formation of white or cream coloured precipitate. 

 Wagner’s test[18]: 1 ml of extract was treated with Wagner’s reagent along the sides of the test tube and observed 

for the formation of reddish brown colour precipitate. 

 Hager’s test[19]: 1 ml of extract was treated with 1 or 2 ml of Hager’s reagent and observed for the formation of 

prominent yellow precipitate. 

 

Test for Tannins 

 Ferric chloride test[20]: 0.5 g extract was stirred with about 10 ml of distilled water and then filtered. Few drops 

of 1% ferric chloride solution were added to 2 ml of the filtrate, and observed for the blue-black, green or blue-

green precipitate. 

 

Test for Phenols 
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 Ferric chloride test[21]: The extract (50 mg) was dissolved in 5 ml of distilled water and treated with few drops 

of 5% ferric chloride and observed for the formation of dark green colour 

 Lead acetate test[22,23]: The extract (50 mg) was dissolved in 5 ml of distilled water and 3 ml of 10% lead acetate 

solution was added and observed for the formation of bulky white precipitate. 

 

Test for Flavonoids 

 NaOH test[20]: 1 ml the extract was dissolved in water and filtered; to this 2 ml of the 10% aqueous sodium 

hydroxide was later added to produce a yellow colouration. A change in colour from yellow to colourless on 

addition of dilute hydrochloric acid was an indication for the presence of flavonoids. 

 Lead acetate test[22,23]: Fifty milligram of the extract was taken in a test tube and few drops of lead acetate 

solution was added to it and observed for yellow coloured precipitate. 

 

Test for Sterols 

 Liebermann-Burchard test[24]: The extract (50 mg) was dissolved in 2 ml of acetic anhydride. To this one or 

two drop of Conc. H2SO4 was added along the side of the test tube and observed for any colour change. 

 

Test for Terpenoids 

 Liebermann-Burchard test[25]: A little of extract (50 mg) was dissolved in ethanol. To it 1 ml of acetic 

anhydride was added followed by the addition of Conc. H2SO4. Change of colour from pink to violet indicates 

the presence of terpenoids. 

 

Test for Saponins 

 Foam Test: The extract (50 mg) or dry powder was diluted with distilled water and made up to 20 ml. The 

solution is vigorously shaken for 15 minutes and observed for the formation of 2 cm layer thick foam. 

 

Test for Anthraquinones 

 Borntrager’s test[26]: Extract(0.2 g) to be tested was shaken with 10 ml of benzene and then filtered. Five ml 

of the 10% ammonia solution was added to the filtrate, shaken and observed for the appearance of a pink, red 

or violet colour. 

 

Test for Proteins 

 Ninhydrin test[27]: Three drops of ninhydrin solution (10 mg of ninhydrin in 200 ml of acetone) was added to 

2 ml of extract and observed for the present of characteristic purple colour. 

 Biuret test[27]: Two ml of extract was treated with one drop of 2% copper sulphate solution. To this 1 ml of 

95% ethanol was added followed by excess of potassium hydroxide pellets and observed for the formation of 

pink ethanolic layer. 

Test for Quinones 

 H2SO4 test[23]: To 1 ml of extract, 1 ml of Conc. H2SO4 was added and observed for the formation of red 

colour. 

 HCl test[28,29]: To 1 ml of the extract, 5 ml of HCl was added and observed for the presence of yellow colour 

precipitate. 

 

3. RESULTS AND DISCUSSION: 

 

Antifungal activity of Albizia amara against Aspergillus flavus 

In this study, against the A. flavus maximum antifungal activity was exhibited by acetone extract in which zone 

of inhibition was recorded as 33.1±1.8mm at a concentration of 40 µl and 29.7±1.2mm at a concentration of 30µl 

respectively (Fig 1 & 2). As the concentration increased, antifungal activity was found to increase. Followed by acetone, 

ethanol extract showed a sensitivity of 29.6 mm at 40µl concentration, hence presented a moderate antifungal efficacy. 

And the positive control exhibited an inhibition zone of 29.4±1.3 mm. 

The antifungal activity was found to be dose dependent. Varying levels of sensitivity of test organisms of fungi 

may be due to the intrinsic tolerance of microorganisms and the nature and combinations of phytocompounds presents 

in the crude extracts [30]. Study similar to our present study has been carried out by Bazie et al [31] in which, the 

methanolic extract of A. albida showed the best antifungal activity (19 mm) against Colletotrichum musae, followed by 

D. abyssinica (11.7 mm) and A. mexicana (11.0 mm). 
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Fig 1: Graph showing Antifungal activity of Albizia amara leaf extract against A. flavus. 

 

  

 

 

Fig 2: Plate showing Antifungal activity of A. amara against A. flavus 

 

Antifungal activity of Albizia amara against Fusarium sp: 
 Against Fusarium sp. among the three extracts, maximum antifungal potency was shown by acetone extract of 

A. amara leaf giving a inhibitory zone of 31.5±1.6 mm at a concentration of 40µl and 29.7±2.2 mm at a concentration 

of 30µl respectively. Followed by the activity of acetone was that of ethanol extract which provided a zone of inhibition 

of 26.7±1.7 mm at a concentration of 40µl (Fig 3 & 4). Reports in harmony with these finding were given by Sales et 

al [32] in which the in vitro trials has showed that the selected species, A. sativum,  A. vera, G. glabra, M. balsamum, 

R. mangle and P. heptaphyllum, displayed consistent antifungal activity against F. guttiforme and C. paradoxa. 

 

 
Fig 3: Graph showing Antifungal activity of Albizia amara leaf extracts against Fusarium sp. 
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Fig 4: Plate showing Antifungal activity of A. amara against Fusarium species 

 

Antifungal activity of Psidium guajava against Aspergillus flavus: 

 In this study, against the A. flavus maximum antifungal activity was exhibited by ethanol extract in which zone 

of inhibition was recorded as 27.3±1.8 mm at a concentration of 40µl and 25.2±1.5 mm at a concentration of 30µl 

respectively. Followed by ethanol, acetone extract showed a sensitivity of 24.1 mm at 40µl concentration (Fig 5 & 6); 

hence it showed a moderate antifungal efficacy. The results showed that different extracts varied in their effectiveness 

in inhibiting fungi growth. The fungi-toxic effect of aqueous extracts of P. juliflora against Aspergillus species as 

reported by Satish et al [33] and Fusarium species as reported by Satish et al [34] is in line with present result. 

 

 

 

 

Fig 5: Graph showing Antifungal activity of Psidium guajava leaf extract against A. flavus 

 

   
 

Fig 6: Plate showing Antifungal activity of P. guajava against A. flavus 
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Antifungal activity of Psidium guajava against Fusarium sp: 
Against Fusarium sp., among the three extracts, maximum antifungal potency was shown by ethanol extract of 

P. guajava leaf giving an inhibitory zone of 31.1±1.7 mm at a concentration of 40µl and 29.8±1.3 mm at a concentration 

of 30µl respectively. Followed by the activity of ethanol was that of acetone extract which provided a zone of inhibition 

of 25.6±1.2mm at a concentration of 40 µl (Fig 7 & 8). Positive control showed an inhibition zone of 32.1±1.2 mm. In 

parallel to the present study Carole [35] has reported that high rate of inhibition of Pythium myriotylum was observed 

with 3 % of P. guajava in aqueous and ethanol media. 

 The results obtained from the present investigation revealed that among the solvent extracts of A. amara highest 

antifungal activity was exhibited by the acetone extract against both tested fungal strains. Likewise among the three 

solvent extracts of P. guajava, ethanol extract displayed maximum resistance toward both fungal species tested. 

Therefore, phytochemical analysis of both these extracts was carried out using standard protocols. 

 
Fig 7: Graph showing Antifungal activity of Psidium guajava leaf extracts against Fusarium sp. 

 

    

Fig 8: Plate showing Antifungal activity of P. guajava against Fusarium species 

 

Acetone extract A. amara leaf that had highest antifungal potential, when tested for the phytochemicals showed 

the presence of saponins, tannins, terpenoids, sterols and proteins. The antifungal activity of the selected leaf extracts 

of P. guajava and A. amara respectively may be due to the presence of various phytochemicals seen in them. Similar 

observations were recorded by Cowan[10] and Padayana et al [36] in which they have reported that antibacterial activity 

of leaf extracts can be attributed due to the presence of these phytochemicals. 

The presence of variety of flavonoids and phenolic compounds in the leaf extract of A. amara, may have the 

capacity to rupture the cytoplasmic membrane of the fungal cells and damage the intracellular compounds or they may 

interact with lipid bilayer or inhibit the protein and nucleic acid synthesis of the fungal cell. Janaranjani and 

Rajalakshmi[37] has revealed the presence of alkaloids, flavonoids, terpenoids, glycosides, carbohydrates, phenols, 

quinines, betacyanins, saponins, tannins, oils and lipids using organic solvents such aqueous, ethanol, chloroform and 

benzene extracts of A. amara leaves. 
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Table 1: Phytochemicals present in Albizia amara and Psidium guajava leaf extracts 

Sl. No. Constituents 
A. amara leaf P. guajava leaf 

Acetone extract Ethanol extract 

1  Alkaloids - + 

2 Flavonoids + + 

3 Sterols + + 

4 Terpenoids + + 

5 Anthroquinones - - 

6  Phenols + - 

7  Saponins + - 

8  Tannins + + 

9  Proteins + + 

10  Quinones  + - 

“+” Presence  “-“ Absence 

Among the three extracts, maximum antifungal potency was shown by ethanol extract of P. guajava leaf 

against both the rest fungal strains. The phytochemical analysis of ethanol extract of P. guajava showed the presence of 

phytochemical compounds such as alkaloids, flavonoids, sterols, terpenoids, tannins and proteins. The potency of 

ethanol extract may be due to the presence of active secondary metabolites. Wilkins and Board[38] has suggested that 

this may be because of the fact that some essential oils contain metabolic function of microbial cells. Antimicrobial 

activity of oils may be due to impairment of variety of enzyme systems that are involved in the production of energy or 

synthesis of structural component in the microbial cells. 

P. guajava and A. amara are good resource of bioactive compounds due to its content of various phytochemicals. 

However, most of the literature shows that the compounds of P. guajava and A. amara are antifungal in nature and the 

present study supports this statement. The present study also observed the sensitivity pattern of the selected pathogens 

towards the extracts of P. guajava, and A. amara as well as standard fungicide fluconosole. 

 

4. CONCLUSION: 

The use of botanicals in the treatment of pathogenic diseases associated with the infection of these pathogens is 

validated, and scientifically supported by the results obtained in this work. The leaf extracts of P. guajava and A. amara 

appears to be a rich source of different phytoconstituents, with antifungal compounds and also supported the statement 

of applicability of plant in traditional system of treatment. The result suggested that both the plants could be used as a 

curative agent for different diseases. The present findings reveal the antifungal potential of selected medicinal plants. 

The study can be extended for purification and evaluation of bioactive compounds in novel drug discovery. 
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