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1. ABSTRACT 

 

Azadirachta indica (Neem) hydroalcoholic extract was studied for its antifungal activity. The fresh matured 

Azadirachta indica leaves were collected, dried, powdered, extracted by using solvent (hydro-alcohol 50-50%) and 

used for further analysis. The result of qualitative phytochemical analysis proved that hydroalcoholic Azadirachta 

indica extract contains Secondary metabolites like alkaloids, flavonoids, tannins, saponins, glycosides. Further 

separation was carried out by column chromatography. Eluents were collected and RF value was calculated (0.28 

cm). Preparative Thin layer chromatography was done by using mobile phase chloroform: ethyl acetate: formic 

acid (6:5:2). In vitro study was performed to investigate its antifungal effectiveness against the fungus candida 

albicans. Nimbin and azadirachtin are the two main chemical constituents responsible for activity. ZOI was found 

to be 22mm of neem extract while standard drug was found to be 25mm respectively. FT-IR study was carried out. 

Keywords: Azadirachta indica, Antifungal, Hydroalcohol, Chromatography. 

2. INTRODUCTION 

 

Neem (Azadirachta indica) A. Juss has received much attention because to its vast range of medicinal properties. 

Plant kingdoms are the rich source of organic compounds, many of which have been used for medicinal purposes. 

There are many natural crude drugs from plants that have the potential to treat many diseases and disorders and one 

of them is (Azadirachta indica) A. Juss.This species of neem tree belongs to Meliaceae family botanical narne for 

Neem (Azadirachta indica) A. Juss. (1) In India, neem trees are fairly widespread. (1) Since ancient times, the neem 

tree has been utilized extensively in both agricultural and ayurvedic medicine. The fruit, roots, leaves and bark of 

Neem were noted in the earliest records as having therapeutic properties. Azidirachtin, nimbin, Nimbolide, gedunin, 

mahmoodin, gallic acid, cyclic trisulphide, cyclic tetra-sulphide, and polysaccharide GIA, G2A, and G1B are the 

chemical components. The immunomodulatory, anti-inflammatory, antihyperglycemic, antiulcer, antimalarial, 

antibacterial, antioxidant, antimutagenic and anticarcinogenic activities of neem leaf and its components have been 
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proven. Nimbin and azadirachtin are the two main chemical constituents responsible for activity. With more than 

140 chemicals extracted from various areas of the tree, Neem elaborates a wide variety of biologically active 

substances that are chemically diverse and structurally variable. Neem seed oil is reported to be non-mutagenic and 

is used to treat a variety of chronic skin conditions, ulcers, different types of metritides, leprosy, and gum and dental 

problems. However, neem seed oil is poisonous when consumed and additional research may shed more data on 

the systemic toxicity of neem seed solvent extracts. 2. The findings showed that at least 35 physiologically active 

compounds were present in the Indian neem tree. Neem as a Medicinal Plant Since the dawn of civilization, 

medicinal plants have been an integral part of human society's efforts to combat disease. Over 2000 years, one of 

the most adaptable medicinal plant in both India and its surrounding countries, with a wide range of biological 

activity. The neem leaves, flowers, fruits, seeds, roots, and bark of the neem tree have immense therapeutic value 

and been used to treat inflammations, infections, fever, skin diseases, and dental problems. Some of the medicinal 

properties of the various parts of the neem tree are listed below Seeds: Neem oil and cake are obtained from neem 

seeds Neem cake is used as animal feed, soil protectant, soil fertilizer and soil neutralizer. 

 

Fig No-1 (Azadirachta indica) A. Juss 

 

Neem is also known for prevent bacteria from attaching to saliva-conditioned hydroxyapatite, a bone and enamel 

composite. Additionally, neem extract prevented the production of insoluble glucans, which decreased bacteria 

adhesion to tooth surfaces. Neem's primary Terpenoid component, azadirachtin, is primarily accountable for the 

plant's antibacterial capabilities, 

2.1 Methods of Extraction 

Plant extracts typically consist of a mixture of several kinds of bioactive substances or phytochemicals with varied 

polarity; however, the process for identifying and characterizing bioactive substances still faces significant 

difficulties in separating these substances, 

 

 

 

 

 

 

 

 

    Fig No.2 Maceration 
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The following are different forms of extraction: 

1. Maceration 

2. Infusion, Percolation and Decoction 

3. Soxhlet extraction or hot continuous extraction: 

4. Microwave assisted extraction (MAE) 

5. Ultrasound-Assisted Extraction 

1. Maceration: 

A time-tested and affordable home method for making tonic is maceration. There are numerous extraction steps in 

the maceration process. The surface area of the complete or coarsely powdered crude drug is increased during 

grinding, which optimizes the mixing of the powdered ingredients with the solvent. Menstruum, a suitable solvent, 

is added to a closed tank where this treatment is performed. The solvent is then strained out, and the mare a solid 

byproduct of the extraction process is squeezed to release as much of the occluded solution as possible. Combining 

and filtering the obtained pushed out liquid and the strained solvent removes any unwanted components.3 

2. Infusion, Percolation and Decoction 

Both infusion and decoction are steeped in cold or boiling water, just as maceration. For infusion, the maceration 

time is shortened and the sample is boiled in a predetermined water ratio for a predetermined amount of time. 

Decoction is only appropriate for extracting heat stable molecules from hard plant materials (such as roots and 

barks) and typically yields more oil-soluble compounds as compared to maceration and infusion, another strategy 

using a similar fundamental idea is called percolation, which makes use of specific apparatus called a percolator. 

Before evaporating to produce concentrated extracts, percolation is frequently conducted at a slow rate (for 

example, 6 drops per minute) until the extraction is finished. 3 

 

                                             

 

 

 

Fig No.3 Infusion, Percolation and 

 

3. Soxhlet extraction or hot continuous extraction 

In this method, a porous bag or "thimble" composed of cellulose or sharp filter paper is filled with finely powdered 

sample and put within the thimble chamber of a soxhlet. The bottom flask heats the extraction solvents, which are 

then vaporized in the sample thimble, condensed in the condenser, and then drip-returned into the flask. When the 

liquid reaches the syphon arm, it is once more poured into the bottom flask, and the process is then repeated. This 

method uses less solvent than maceration. The ideal sample for Soxhlet extraction is likewise a dry, finely divided 
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material, and numerous factors like temperature, the ratio of solvent to sample, and the rate of agitation must be 

considered. 3 

 

 

 

                                      

                                             Fig No.4 Soxhlet Extraction 

4. Microwave Assisted Extraction (MAE) 

In MAE, microwave energy is employed to aid in the partitioning of analytes out of the sample matrix and into the 

solvent. Heat is produced close to the surface of the materials when microwave radiation interacts with the dipoles 

of polar and polarizable substances (such solvents and samples). The heat is then transferred via conduction. 

Hydrogen bonding is broken by microwave electromagnetic dipole rotation, allowing dissolved ions to move more 

quickly and facilitating solvent penetration into the matrix3. 

 

 

 

                                      

                                        Fig no.5 Microwave assisted extraction (MAE) 

2.2 Advantages of extraction 

1. Low energy consumption 

2. Large production capacity 

3. Less solvent consumption 

4. It is able to extract solute from insoluble impurities 

5. Soxhlet extraction is that it can be extracted multiple times 

6. It is mechanically gentle on sample but still efficient in separation 4 

 

2.3 Disadvantages of extraction 

1. Long operation time required (several hours) 

2. Evaporation and concentration needed at the end of the extraction 

3. Poor extraction of polar lipids 

4. High capital investment 
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5. Not suitable for thermo labile compound 

6. Low percentage of oil recovery 4 

2.4 Application of extraction 

1. Extraction in nuclear chemistry 

2. Extraction in bio-fuel separation 

3. Extraction in waste water treatment 

4. Extraction in pharmaceutical biochemistry 

5. Extraction in mass spectroscopy 

6. Extraction in DNA purification 5 

 

2.5 Introduction to fungus 

Mycosis, sometimes referred to as a fungal infection, is a condition brought on by fungi Different forms are 

generally categorized into superficial, subcutaneous, and systemic categories based on the area of the body afflicted. 

Common tinea of the skin, including tinea of the body, groyne, hands, feet, and beard, as well as yeast infections 

like pityriasis versicolor, are examples of superficial fungal diseases. Eumycetoma and chromoblastomycosis are 

two subcutaneous forms that typically affect the tissues in and beneath the skin Serious systemic fungi infections 

include aspergillosis, pneumocystis pneumonia, crypccosis, histoplasmosis, and mucormycotic. Some fungi grow 

mushrooms: these are fruiting bodies. Under the cap there are gills; the gills bear spores that will disperse, and may 

develop into new fungi. Otherwise, fungi use a sporangium to bear asexual spores by mitosis, or sexual spores by 

meiosis. The spores are haploid. Fungi may be single celled or multicellular.6 

 

Antifungal Activity 

A fungistatic or fungicide medication called an antifungal medicine, also referred to as an antimycotic medication, 

is used to treat and prevent mycosis, including athlete's foot, ringworm, candidiasis (thrush), and dangerous 

systemic infections such cryptococcal meningitis. 

There are the some medicine to treat fungal infection; 

Ex. clotrimazole (Canesten), econazol, miconazole, terbinafine (Lamisil), fluconazole (Diflucan), ketoconazole 

(Daktarin), nystatin (Nystan), amphotericin.6 

3. AIM AND OBJECTIVE 

 

AIM 

Purpose of current work to perform phytochemical test as well as pharmacological investigations of hydro- 

Azadirachta indica alcohol extract for Antifungal activity in-vitro study. 
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OBJECTIVE 

 

1. Selection, authentication and extraction of selected part of plant. 

2. Phytochemical analysis and pre-pharmacological evaluation of crude extract for antifungal    activity. 
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5. List of chemicals and instruments used 

 

6. Material and method 

6.1 Plant collection 

Neem (Azadirachta indica) is a plant was selected for study. Its leaves were collected from MIDC degoan road 

satara. Authentication of selected plant was done from YCIS satara by head of botonny department. The voucher 

specimen was deposited with a number ASS01 in the herbarium. After that collection of leaves from selected area, 

collected plant material was examied are the old, insect, and fungus infected leaves were removed. For antifungal 

and secondary metabolite studies fresh leaves were kept shade drying for 15 days dry leaves are grinded by 

laboratory grinding mill powder were pass through sieve No.8 and finepowder was prepared for extract. 

 

 

 

 

 

 

  

 Fig. No.6a Authentication certificate  

                                                                              Fig. No.6b Herbarium ASS001 
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7.2 Phytochemical screening 

Phytochemical screening for the plant extracts were performed to determine the presence or Absence of Alkaloids, 

amino acid, carbohydrates (with aqueous test solution), ligine, volatile oil flavonoids, glycosides, cardiac 

glycosides, steroids, naphthoquinones, using the method described elsewhere 7 

1. Test for Alkaloids 

a. Dragendorff's reagent Alkaloids give reddish brown precipitate with Dragendorff's reagent (Potassium bismuth 

iodide solution). 

b. Mayer's reagent Alkaloids give cream colour precipitate with Mayer's reagent mercuric iodide solution). 

c. Wagner's reagent Alkaloids give reddish brown precipitate with Wagner's reagent (lodine- potassium iodide 

solution). 

2. Test for Amino acid 

a. Millon's test to the test solution add about 2ml of Millons reagent, white precipitate indicates presence of amino 

acids. 

b. Ninhydrin test to the test solution add Ninhydrine solution, boil, violet colour indicates presence of amino acid 

3. Test for Carbohydrates (with aqueous test solution) 

a. Molisch's test to the test solution add few drops of alcoholic a-naphthol, then add few drops of concentrated 

sulphuric acid through sides of test tube, purple to violet colour ring 

b. Osazone formation test Heat the test solution with solution of phenylhydrazine hydrochloride, sodium acetate 

and acetic acid. Examine the yellow crystals formed under microscope. These crystals are of characteristic shape 

for particular sugars. (Osazones are the crystalline derivatives of sugars having particular shapes. Glucose and 

fructose form the same osazone-glucosazone [m.p. 205°C) 

4. Test for Flavonoids 

a. Zinc hydrochloride test: To the test solution add a mixture of zinc dust and conc. hydrochloric acid. It gives red 

colour after few minutes. 

b. Alkaline reagent test: To the test solution add few drops of sodium hydroxide solution, intense yellow colour is 

formed which turns to colorless on addition of few drops of dilute acid indicate presence of flavonoids. 

5. Test for Glycosides 

A. Anthraquinone glycosides 

Borntrager's test Boil the test material with 1 ml of sulphuric acid in a test tube for five minutes. Filter while hot. 

Cool the filtrate and shake with equal volume of dichloromethane or chloroform. Separate the lower layer of 

dichloromethane or chloroform and shake it with half of its volume of dil. ammonia, rose pink to red colour in 

produced in ammonical layer B. cardiac glycosides. 

Legal's test Treat the test solution with pyridine and add alkaline sodium nitroprusside solution, blood red colour 

appears. 
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C. saponin glycosides 

Froth formation test Place 2 ml solution of drug in water in a test tube, shake well, stable froth (foam) is formed. 

 

6. Test for Naphthoquinone 

Uglone test Treat 2 ml of chloroform extract and 2 ml of ethyl ether with dil ammonia solution: Pink colour indicates 

naphthoquinones. 

 

6.3 Soxhlet extraction 

All glass wares were used in this study was washed with detergent, rinsed and sterilized in dry ventilated hot air 

oven (HAO) at 160°e for 2 hours. 250 gm powder were extracted with hydroalcoholic solvent (50:50%) with the 

temperature 70-80° C. 

 

 

 

 

 

 

                                              Fig. No.7 Soxhlet Apparatus 

Solvent Evaporation: 

Solvent evaporation was done by using petri plate and covered it with aluminum foil 15 gm extract was collected 

and kept at 4°C in an airtight bottle. 

 

6.4 Column Chromatography 

After phytochemical analysis bioactive compounds present in extract were separated out by column 

chromatography in a proper solvent system. Column chromatography was performed in a glass column (Li.d. 30 

cm 1.5 cm). Slurry of silica gel was loaded into the column at a predetermined silica gel. The column was  
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washed with the mobile phase prior to sample loading. Isocratic solvent system consists of hydro-alcohol (80ml 

was employed in chromatography process. The neem extract (10gm) was dissolved in the gravity.                                                                                            

                                      

Fig. No.8a Column Chromatography                                         Fig No.8b Sample Collected 

                                                                             

7.5 Preparative thin layer chromatography 

Preparative thin Layer Chromatography (PTLC) was performed to identify the active fungicidal component present 

in the leaves of Azadirachta indica. PTLC was done on 2 X 8 cm precoated silica gels using chloroform: ethyl 

acetate: formic acid (6:5:2) as the mobile phase. Spots of column purified fractions of Leaves of Azadirachta indica 

along with their respective component was applied on PTLC plates with a capillary tube. Further, the PTLC plate 

was developed by Iodine chamber. After that solute spots are visible on PTLC plate. Retardation factor (Rf) value 

was calculated by using the formula as below 

Rf= Distance travel by solute from baseline / Distance travelled by solvent from baseline  

7.6 In-vitro study 

Test organism 

The fungal strains F. Candida was used. Fungi was developed on the one piece of bread with the help of spreading 

aqueous solution and kept it for development 4 to 5 days. The fungi was fully developed after this isolation period. 

Medium 

All glassware's were washed and sterilized at 130°C for 30 min. Nutrient agar media was selected for the antifungal 

activity.1.4gm of nutrient agar was dissolved in 50ml of distilled water and kept it for autoclave for 

30min after that the agar media prepared and fungi was added to the conical flask at 45°c and poured it into the 

sterile petri plates and after allowed to solidification After that two wells formed to each petri plates one for the test 

(neem extract100%) and one for standard (ketoconazole 100%). we poured standard solution and test solution in 

respective plates. 
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7. RESULT AND DISCUSSION 

7.1 Phytochemical screening: The hydro-ethanolic extracts of leaves of Azadirachta indica after screening for 

anti-fungal activity were qualitatively detected for phytochemical screening. The results are shown in table no.1 
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Table no.1: Phytochemical screening of hydroalcoholic extract of Azadirachta indica 

                        Note: "+ve indicate Present, "-ve indicate Absent. 

7.2 Column and Preparative thin layer chromatography 

The pure compound was isolated from the hydro-ethanolic solvent by isocratic column chromatography and further 

identified on PTLC plate. The compound showed similar Rf value as mention in table no.2 very much similar to 

that of standard compound, Flavonoids (0.37). 

 

                                         

                                              Fig. No.9 PTLC Plate 

 

Rf= Distance travel by solvent from baseline / Distance travel by solute from baseline 

                                                    Rf = 1.4 / 4.9  

                                                      Rf = 0.28 

 

7.4 In- vitro study 

The hydro-ethanolic extract of Azadirachta Indica against Candida albicans was found Growth inhibitory. As the 

zone of inhibition were observed and measured size of ZOI has been incorporated in table, also presented in 
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Fig.1&2. Among all the extracts the most effective extract hydro-ethanolic Azadirachta Indica against Candida 

albicans has been observed. 

                    

                    Fig no.10a Test                                                   Fig no. 10b standard 

 

 

 

 

 

 

 

 

 

 

                                                

                                                    Table No 4 Zone of Inhibition 
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7.3 Fourier transform infrared spectroscopy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                           Table No 2 Characteristic FT-IR Absorption of sample 
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8. Conclusion 

The present study concludes that, Azadirachta indica showed anti-fungal activity against candida albicans. 

Authentication and extraction were done by soxhlet extraction method. The extract was screened for secondary 

metabolites proves presence of Alkaloids, amino acid, carbohydrates (with aqueous test solution), lignin, volatile 

oil flavonoids, glycosides, cardiac glycosides, steroids, naphthoquinones, Isolation and identification of active 

fractionate was done by column chromatography and preparative thin layer chromatography respectively. In vitro 

antifungal activity was carried out on fungus candida albicans. This study concluded that flavonoids may be 

responsible for antifungal activity. 
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