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Abstract 

The present study was aimed to evaluate the physicochemical, phytochemical screening and 

antimicrobial assessment of Aegle marmelos fruits extract. The powder was evaluated for 

loss on drying, alcohol extractive value and aqueous extractive value. The petroleum ether, 

ethanol and aqueous extract were prepared by soxhlet extraction process. The 

phytochemical analysis of extracts was performed, and antimicrobial activity of ethanol 

extracts against various strains was done. The loss on drying, alcohol and aqueous extractive 

values were 3.9%, 14.2% and 17.6%, respectively. Phytochemical analysis showed the 

presence of carbohydrates, alkaloids, glycoside, flavonoids, saponins, tannins phenols in 

ethanol extracts. The ethanol extracts demonstrated moderate to strong antimicrobial activity 

against S. epidermis, S. aureus, E. coli, P. aeruginosa and C. albicans. Thus in future, extract 

of Aegle marmelos may be beneficial for another several species of microbes. 
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1 Introduction 

Plants are indispensable to man for his life. All phyta of plants 

viz. Thallophyta, Bryophyta, Pteriodophyta and Spermatophyta, 

contain species that yield official and unofficial products of 

medicinal importance. Medicinal plants are the local heritage 

with global importance. World is endowed with a rich wealth of 

medicinal plants. The plants that possess therapeutic properties 

or exert beneficial pharmacological effects on the animal body 

are generally designated as “Medicinal plants”
1
.  

Medicinal plants are generally used in different ways, as 

complex mixture made of single plant extract containing a broad 

range of constituents or multi component mixture comprised of 

several closely related biologically active components. These 

components in medicinal plants are known as chemical 

compounds that act directly or in directly to prevent disease.  

In the developing countries medicinal plants are an important 

source of life saving drugs for human kind. In many regions of 

the world which supply the bulk of global demand for 'natural 

medicines' with increasing threat to their population in the world 

and its genetic diversity.  

Aegle marmelos is an important medicinal plant of India and are 

reported to have various medicinal properties in traditional 

medicinal systems. The medicinal properties of Aegle marmelos 

plant have been described in the Ayurveda which translates as 

"knowledge of life," 5000 years back to the ancient Sanskrit text, 

the Vedas
2
. It is as fresh and useful to humans today as it was 

in the ancient times yet more relevant and applicable in these 

modern times.  

The protective role of Aegle marmelos is due to the presence of 

antioxidative constituents like phenolics, flavonoids, tannins, 

etc. which are able to delay or inhibit the oxidative stress. The 

chemical constituents present in Aegle marmelos are 

Skimmianine, Aegeline, Lupeol, Cineol, Citral, Citronella, 

Cuminaldehyde, Eugenol, Marmesinine, Marmelosin, 

Luvangetin, Aurapten, Psoralen and Marmelide. Aegle 

marmelos is mildly astringent and used to cure dysentery, 

diarrhoea, hepatitis, tuberculosis, dyspepsia and good for heart 

and brain. Roots have antidiarrhoetic, antidote to snake venom, 

anti-inflammatory and wound healing properties
2
. Hence, we 

planned to evaluate the physicochemical, phytochemical 

screening and antimicrobial activity of Aegle marmelos. 
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 2 Materials and Methods  

Preparation of Extract 

2.1 Plant collection 

The fruits of Aegle marmelos were collected from the local 

market, Bhopal (M.P.) India. Collected material were shade 

dried in an open air and grinded into powder for further use. 

2.2 Physiochemical study of fruit powder 

2.2.1 Extractive Values  

2.2.1.1 Determination of alcohol soluble extractive value 

5gms of the air-dried coarse powder was macerated with 100 ml 

of 90% ethanol in a closed flask for 24 hours, shaking frequently 

during the first 6 hours and allowing standing for 18 hours. 

Thereafter, it was filtered rapidly taking precautions against loss 

of the solvent. Out of that filtrate, 25 ml of the filtrate was 

evaporated to dryness in a tarred flat bottomed shallow dish, 

dried at 105C and weighed. The percentage of ethanol soluble 

extractive value was calculated with reference to the air-dried 

drug.  

2.2.1.2 Determination of water soluble extractive value 

Weigh accurately the 5 gm of coarsely powdered drug and 

macerate it with 100 ml of chloroform water in a closed flask for 

24 hours, shaking frequently during the first 6 hours and 

allowing standing for 18 hours. Thereafter, it was filtered rapidly 

taking precautions against loss of the solvent. Then 25 ml of the 

filtrate was evaporated to dryness in a tarred flat bottomed 

shallow dish, dried at 105C and weighed. The percentage of 

water soluble extractive was calculated with reference to the air 

dried drug.  

2.2.1.3 Loss on
 
drying 

About 1.5 gm. of powdered drug was weighed accurately in a 

tarred porcelain dish which was previously dried at 105C in hot 

air oven to constant weight and then weighed. From the 

difference in weight, the percentage loss of drying with 

reference to the air dried substance was calculated. 

2.3 Preparation of the crude extracts 

The powder of the Aegle marmelos fruits, were packed in the 

Soxhlet apparatus and extracted with petroleum ether, ethanol 

and distilled water until the completion of extraction. The extract 

was filtered while hot and the resultant extract was distilled in 

vacuum under reduced pressure in order to remove the solvent 

completely, and later dried in a desiccator. After that extracts of 

petroleum ether, ethanol and aqueous were kept in air tight 

container for further study. 

2.4 Preliminary Phytochemical analysis 

The extracts were analyzed by the following procedures. To test 

for the presence of the alkaloids, saponins, tannins, terpenoids, 

flavonoids, glycosides, volatile oils and reducing sugars. 

2.4.1 Test for alkaloids 

(a) Dragendorff’s test: To 1 ml of the extract, add 1 ml of 

Dragendorff’s reagent (Potassium Bismuth iodide solution). An 

orange-red precipitate indicates the presence of alkaloids. 

(b) Mayer’s test: To 1 ml of the extract, add 1 ml of Mayer’s 

reagent (Potassium mercuric iodide solution). Whitish yellow or 

cream coloured precipitate indicates the presence of alkaloids. 

(c) Hager’s test: To 1 ml of the extract, add 3ml of Hager’s 

reagent (Saturated aqueous solution of picric acid), yellow 

coloured precipitate indicates the presence of alkaloids. 

(d) Wagner’s test: To 1 ml of the extract, add 2 ml of Wagner’s 

reagent (Iodine in Potassium Iodide), Formation of reddish 

brown precipitate indicates the presence of alkaloids. 

2.4.2 Test for saponins 

Take small quantity of alcoholic and aqueous extract separately 

and add 20 ml of distilled water and shake in a graduated 

cylinder for 15 minutes lengthwise. A 1cm layer of foam 

indicates the presence of saponins. 

2.4.3 Test for Glycosides 

(a) Legal test: Dissolve the extract in pyridine and add sodium 

nitroprusside solution to make it alkaline. The formation of pink 

red to red colour shows the presence of glycosides. 

(b) Baljet test: To 1ml of the test extract, add 1ml of sodium 

picrate solution and the yellow to orange colour reveals the 

presence of glycosides. 

(c) Keller-Killiani test: 1gm of powdered drug is extracted with 

10ml of 70% alcohol for 2 minutes, filtered, add to the filtrate, 

10ml of water and 0.5ml of strong solution of lead acetate and 

filtered and the filtrate is shaken with5ml of chloroform. The 

chloroform layer is separated in a porcelein dish and removes 

the solvent by gentle evaporation. Dissolve the cooled residue 

in 3ml of glacial acetic acid containing 2 drops of 5% ferric 

chloride solution. Carefully transfer this solution to the surface of 

2ml of concentrated sulphuric acid. A reddish brown layer forms 

at the junction of the two liquids and the upper layer slowly 

becomes bluish green, darkening with standing. 

(d) Borntrager’s test: Add a few ml of dilute Sulphuric acid to1ml 

of the extract solution. Boil, filter and extract the filtrate with 

chloroform. The chloroform layer was treated with 1ml of 

ammonia. The formation of red colour of the ammonical layer 

shows the presence of anthraquinones glycosides. 
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2.4.4 Test for carbohydrates and sugars 

(a) Molisch’s test: To 2 ml of the extract, add 1ml of α-napthol 

solution, add concentrated sulphuric acid through the side of the 

test tube. Purple or reddish violet colour at the junction of the 

two liquids reveals the presence of Carbohydrates. 

(b) Fehling’s test: To 1 ml of the extract, add equal quantities of 

Fehling solution A and B, upon heating formation of a brick red 

precipitate indicates the presence of sugars. 

(c) Benedict’s test: To 5 ml of Benedict’s reagent, add 1ml of 

extract solution and boil for 2 minutes and cool. Formation of 

red precipitate shows the presence of sugars. 

2.4.5 Test for tannins and phenolic compounds 

(a) Take the little quantity of test solution and mixed with basic 

lead acetate solution. Formation of white precipitates indicates 

the presence of tannins. 

(b) To 1ml of the extract, add ferric chloride solution, formation 

of a dark blue or greenish black colour product shows the 

presence of tannins. 

(c) The little quantity of test extract is treated with Potassium 

ferric cyanide and ammonia solution. A deep red colour 

indicates the presence of tannins. 

2.4.6 Test for flavonoids 

(a) The drug in alcoholic and aqueous solution with few ml of 

ammonia is seen in U.V. and visible light, formation of 

fluorescence indicates the presence of flavonoids. 

(b) Little quantity of extract is treated with amyl alcohol, sodium 

acetate and ferric chloride. A yellow colour solution formed, 

disappears on addition of an acid indicates the presence of 

flavonoids. 

(c) Shinoda’s test: The alcoholic extract of powder treated with 

magnesium foil and concentrated HCl give intense cherry red 

colour indicates the presence of flavonones or orange red 

colour indicates the presence of flavonols. 

(d) The extract is treated with sodium hydroxide, formation of 

yellow colour indicates the presence of flavones. 

(e) The extract is treated with concentrated H2SO4, formation of 

yellow or orange colour indicates flavones. 

2.4.7 Test for steroids 

(a) Libermann-Burchard test: 1gm of the test substance was 

dissolved in a few drops of chloroform, 3ml of acetic anhydride, 

3ml of glacial acetic acid were added, warmed and cooled 

under the tap and drops of concentrated sulphuric acid were 

added along the sides of the test tube. Appearance of bluish-

green colour shows the presence of sterols. 

(b) Salkowski test: Dissolve the extract in chloroform and add 

equal volume of conc. H2SO4. Formation of bluish red to cherry 

colour in chloroform layer and green fluorescence in the acid 

layer represents the steroidal components in the tested extract. 

2.4.8 Test for triterpenoids 

Noller’s test: Dissolve two or three granules or tin metal in 2ml 

thionyl chloride solution. Then add 1ml of the extract into test 

tube and warm, the formation of pink colour indicates the 

presence of triterpenoids
3-7

.  

2.5 Antimicrobial activity 

2.5.1 Preparation of media 

The antimicrobial activity of Aegle marmelos was evaluated 

against bacterial strains in ethanol, and aqueous extracts by 

using agar well diffusion method
8
. Nutrient agar plates were 

prepared for all extracts, 50μl inoculums of each selected 

bacterium (S. epidermis, S. aureus, E. coli, P. aeruginosa and 

C. albicans) was uniformly spreaded on agar plates with the 

help of glass spreader, after five minutes three wells 

approximately 5mm diameter was bored with the help of borer. 

The plant extract were poured into the wells. The plates were 

incubated at 37°C for 24 hrs. Petri plates containing 20 ml of 

agar medium were seeded with a 24 hours culture of the 

bacterial strains. In each plate, hole of 6-mm diameter was 

made using a sterile borer. The discs (6mm in diameter) were 

impregnated into plant extracts at various concentration (100 to 

200 µg/ml) separately and placed on the inoculated agar. The 

inoculums size was adjusted so as to deliver a final inoculums 

of approximately 108 colony-forming units (CFU)/ml. Incubation 

was performed for bacteria and fungus at 37 ºC for 24 hrs and 

37 ºC for 72 hrs respectively.  

The assessment of antibacterial activity was based on 

measurement of the diameter of the inhibition zone formed 

around the well. A standard Ciprofloxacin was used as a 

positive control. All assays were carried out in triplicate. The 

nutrient agar was used as a growth medium for microbes. 38g 

of the agar was dissolved in 1000ml of distilled water in a 

conical flask with swirling to homogenize. The flask was cotton 

plugged and sterilized by means of autoclave at 121
o
C for about 

15 minutes. 20 ml of the agar solution was dispensed into 

sterilized petridishes near a gas flame in order to prevent 

contamination after which plates were covered and allowed to 

gel. 

2.5.2 Determination of minimum inhibitory concentration (MIC)  

On the day before experiment sterile culture tubes were taken 

to laminar air flow chamber. 20ul of the bacterial strain namely 

S. epidermis, S. aureus, E. coli, P. aeruginosa and C. albicans 

from the glycerol stock was inoculated in to culture tubes 

containing autoclaved LB broth and left in orbital shaker at 

150rpm over night at temperature 37 °C for bacterial growth. 

Next day morning sub culturing of the bacterial strain was done 

in 100 ml LB broth by inoculating overnight culture (1.5ml of 
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culture was transferred into flasks containing fresh broth) in 

laminar air flow chamber. Next the inoculated fresh broth with 

bacteria strain was left in orbital shaker at 150 rpm, temperature 

37 °C for 1 to 2 hours to get an absorbance of 600 nm. After the 

incubation period the turbidity was observed. These bacterial 

cell suspension cultures were used later for the antimicrobial 

studies. The LB broth (4.5ml) was added in test tubes followed 

be adding extract of different concentration (50 µg/ml, 100 

µg/ml, 200 µg/ml and 400 µg/ml) in test tube. It was done in 

triplicates. After that the increasing concentrations of ethanol 

extracts were added in triplicates. All these activity were done 

inside laminar air flow chamber. MIC of all samples was 

determined by broth dilution method. A two fold serial dilution of 

the ethanolic extracts were prepared and optical density 

(absorbance) of the samples was measured at 600 nm with the 

help of UV-Visible spectrophotometer. Further the test was 

done for standard drug (Ciprofloxacin) at 50 µg/ml. 

3 Results and Discussion 

Plants play an important role in having beneficial therapeutic 

effects in traditional Indian system of medicine. Studies on 

ethnomedicinal plants are gaining consensus in recent years in 

India and Abroad. Thus, in the present study, three different 

extracts (aqueous, ethanol, petroleum ether) of fruit pulp of 

Aegle marmelos were subjected to both qualitative and 

quantitative phytochemical analysis to explore its antimicrobial 

activity for its medicinal applications. 

3.1 Physicochemical parameters 

The loss on drying of the Aegle marmelos powder was 3.9%. 

The alcohol and aqueous extractive values of Aegle marmelos 

were 14.2% and 17.6%, respectively (Table 1). The findings of 

extractive values indicate that both plants contains higher 

amount of highly water soluble phytoconstituents. 

Table 1: Physico-chemical parameters of Aegle marmelos 

fruit powder 

Physicochemical 

Parameters 
Values 

Loss on drying 3.9% w/w 

Alcohol extractive value 14.2% w/w 

Water extractive value 17.6% w/w 

   

Extractive values of crude drugs are useful for their evaluation, 

especially when the constituents of a drug cannot be readily 

estimated by any other means. Further, these values indicate 

the nature of the constituents present in a crude drug.  

3.2 Phytochemical screening 

Qualitative analysis of plant crude extract of Aegle marmelos, 

indicated the presence of alkaloids, carbohydrates, glycosides, 

flavonoids, phenols and saponins present in the fruits pulp 

(Table 2). These results are similar to Chetna et al., (2014)
9
 

were it was reported that the phytochemical screening of water 

extract from the dried ripe fruits and Farina Mujeeb et al., 

(2014)
10

 from leaves of Aegle marmelos revealed the presence 

of major bioactive compounds including phyto-sterols, 

carbohydrate, protein, alkaloids, glycosides, polyphenols, 

flavonoids and saponins, which may retain a wide range of 

pharmacological actions.  

Table 2: Phytochemicals present in fruits of Aegle 

marmelos extracts 

Test  
Petroleum 

ether extract 

Ethanol 

extract 

Aqueous 

extract 

Alkaloids - + - 

Carbohydrates - + - 

Glycosides - + + 

Flavonoid - + + 

Polyphenols - + + 

Saponins - + + 

Steroids + - - 

Triterpeoids  - - - 

+ Presence of constituent, - Absence of constituent 

From the above table it is observed that ethanol extract shows 

all positive tests for the presence of different phytochemicals 

except streroids and triterpeoids which was followed by 

aqueous extract where most of tests were detective positive 

while as in petroleum ether extracts there were hardly any 

positive test for any phytochemical compound which shows 

there inertness related these solvents. As these compounds 

were soluble in methanol and aqueous solvent and is therefore 

not surprising that these plant extracts can be testified and 

could be responsible for the antimicrobial property. 

Phytochemical analysis showed the presence of reducing 

sugars, alkaloids, glycoside, flavonoids, saponins, tannins 

phenols in ethanol extracts and these biochemical's were 

absent in petroleum ether extracts. These results were in 

consonance with the studies carried out by various 

researchers
11-17

.   

In the present experiment it was observed that the amount of 

phytochemicals were found more in ethanol extracts than 

aqueous, shows a similar correlation observed by the studies of 

Rajan et al., (2011)
15

 and Bahera et al., (2014)
16

.   

The result highlighted the significance of wild fruit as a cheap 

source of nutrient for the rural and tribal people. It brings into 

focus the rich nutritional composition of the fruit and the scope 

for their use as an alternative source of bio nutrition. There is a 
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need to explore more wild fruits that will add new dimensions 

toward traditional management and conservation of plant 

wealth. 

3.3 Antimicrobial activity 

In the past, many researchers has evaluated the 

pharmaceutical importance of different parts of Aegle marmelos 

plant and found that the plant possesses natural healing 

capacity in curing many ailments along with antiinflammatory, 

antipyretic, anti-diarrhoeal, anti-diabetic, analgesic, 

antimicrobial, radio protective, anticancer and antiviral 

properties.  

The Aegle marmelos fruit pulp contains many functional, 

biological and pharmacological active compounds such as 

alkaloids, coumarins, flavonoids, carotenoids, terpenoids, 

phenolics and antioxidants which helps us in protecting against 

various chronic diseases. 

Thus the antimicrobial activity against pathogenic microbes was 

also evaluated. The crude extract was screened for 

antimicrobial activity using the agar well diffusion method 

developed. The present investigation shows the efficacy of all 

extracts against the selected pathogenic microbes (Table 3). 

Antimicrobial activity of ethanol extracts were investigated 

against S. epidermis, S. aureus, E. coli, P. aeruginosa and C. 

albicans. The zones of inhibition of ethanol extract of Aegle 

marmelos against all the microorganisms are displayed in table 

3.  

Table 3: Antibacterial activity of ethanol extract of Aegle marmelos fruit extracts 

Concentration 

of extract      

Zone of inhibition (mm) 

S. 

epidermis 
S. aureus E. coli P. aeruginosa C. albicans 

100 µg/ml 4.2±0.05 3.5±0.37 5.1±0.73 8.2±0.47 2.3±0.56 

200 µg/ml 12.6±0.35 10.3±0.41 14.6±0.52 16.1±0.86 8.6±0.24 

Standard 17.3±0.18 19.3±0.92 22.1±0.29 18.7±0.14 19.8±0.32 

 

Our findings are similar to the results of leaf extracts of A. 

marmelos which shows varying degree of antibacterial activity 

has reported by Rastogi R.P. and Mehrotra N. (1993)
18

. It is 

reported that the presence of compounds Cuminaldehyde and 

Eugenol present in the leaves may be responsible for 

antibacterial activity
19

. It was reported earlier by Mohan V et al., 

(2005)
20

 that aqueous, acetone and petroleum ether extracts of 

A. marmelos were more effective against B. coagulans, B. 

subtilis, B. thuringiensis, P. aeruginosa and S. aureus. Dried 

fruit pulp extract of same plant showed great potential 

antibacterial activity against P. aerigonosa, S. flexneri, E.coli, 

S.subtilis, S.epidermidis and S. aureus
21

. 

3.4 MIC study 

In this investigation the antimicrobial activity was also studies by 

measuring Minimum inhibitory concentration (MIC) of ethanol 

extracts at different concentrations level against all microbes.   

Through the studies it is observed that all microbes show 

minimum inhibition in the ethanol extract of fruit pulp. (Table 4 - 

8). The extract carried out using all bacterial strain revealed that 

all concentrations specially at 300-400 ug/ml, has the potential 

to inhibit maximum growth. The antibacterial compound mainly 

found in Aegle marmelos were tannins, phlobatannins, 

saponins, terpenoids, alkaloids and poly phenols. 

Besides, the crude extract was tested for antimicrobial activity 

against two gram positive strains of Staphylococcus aureus at  

 

different concentrations of 100, 200, 300 and 400ug/ml at 

different time span of 3hrs. It was found that a concentration 

range 100-200ug/ml of the ethanol extracts was effective in 

inhibiting the growth of bacterial strain. 200ug/ml was effective 

for S. epidermis in inhibiting the growth of the above strain. 

When the similar study was carried out using other strain E. coli, 

it was found that 100ug/ml of ethanol extract, was effective in 

inhibiting the growth of bacteria. The broad spectrum 

antimicrobial activity of fruit pulp extracts of Aegle marmelos 

was indicated by the inhibition of growth of the bacteria, which 

in turn in future, might lead to further study for the development 

of novel bioactive antimicrobial agents. 

The results achieved were in accordance with similar studies 

carried out by Lambole et al., (2010)
22

 and Behera et al., 

(2014)
16

. There are few reports have also mentioned significant 

in vitro antimicrobial activity by the methanol extracts of Aegle 

marmelos leaves and flowers
18,23

.  

Rajasekaran C (2008)
24

 used Chloroform, Ethanol, Petroleum 

ether, Dichloromethane and aqueous extract for the study on 

selected gram negative and gram positive bacteria. He found 

that ethanol and chloroform extracts were more effective than 

other of solvents, more or less similar to the present study. A 

study by Venkatesan D (2009)
25

 using only when treated with 

crude thanolic extracts on bacteria such as S. aeruginosa, 

Bacillus subtilis, Escherichia coli and Pseudomonas revealed 

that Bacillus subtilis showed maximum zone of inhibition when 
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treated with crude ethanolic extracts which also were observed 

in the present study, which also were observed in the present 

study that concentration of 50-100 ug/ml is effective in inhibiting 

the growth of bacterial strain ATCC29213(Staphylococcus 

aureus). 

Table 4: Antibacterial activity of ethanol extract of Aegle marmelos fruit extracts against S. epidermis 

Treatment      S. epidermis 

Absorbance (0 hr) Absorbance (3 hr) Absorbance (6 hr) 

Control 0.28±0.25 1.26±0.18 3.14±0.39 

Extract 100 µg/ml 0.23±0.14 0.95±0.64 0.72±0.47 

Extract 200 µg/ml 0.26±0.36 0.79±0.72 0.82±0.82 

Extract 300 µg/ml 0.24±0.72 0.65±0.39 0.57±0.53 

Extract 400 µg/ml 0.27±0.41 0.48±0.42 0.29±0.75 

Standard (50 µg/ml) 0.26±0.35 0.31±0.21 0.21±0.92 

                               Values are mean ± SEM of triplicate determinations 

Table 5: Antibacterial activity of ethanol extract of Aegle marmelos fruit extracts against S. aureus 

Treatment      S. aureus 

Absorbance (0 hr) Absorbance (3 hr) Absorbance (6 hr) 

Control 0.21±0.72 1.85±0.15 3.24±0.84 

Extract 100 µg/ml 0.30±0.93 1.23±0.61 0.91±0.49 

Extract 200 µg/ml 0.26±0.25 0.96±0.57 0.83±0.62 

Extract 300 µg/ml 0.32±0.81 0.91±0.19 0.72±0.17 

Extract 400 µg/ml 0.28±0.49 0.73±0.34 0.59±0.34 

Standard (50 µg/ml) 0.25±0.73 0.46±0.68 0.28±0.56 

                               Values are mean ± SEM of triplicate determinations 

 Table 6: Antibacterial activity of ethanol extract of Aegle marmelos fruit extracts against E. coli 

Treatment 

E. coli 

Absorbance (0 hr) Absorbance (3 hr) Absorbance (6 hr) 

Control 0.32±0.68 1.18±0.53 2.92±0.43 

Extract 100 µg/ml 0.28±0.14 0.86±0.82 0.76±0.28 

Extract 200 µg/ml 0.23±0.37 0.71±0.59 0.65±0.94 

Extract 300 µg/ml 0.26±0.49 0.58±0.47 0.49±0.78 

Extract 400 µg/ml 0.24±0.42 0.39±0.19 0.29±0.49 

Standard (50 µg/ml) 0.22±0.25 0.28±0.29 0.19±0.17 

                               Values are mean ± SEM of triplicate determinations. 

Sudharameshwari et al., (2007)
22

 found out that Aegle 

marmelos showed maximum zone of inhibition against 

P.aeruginosa and S.aureus in etanolic extracts which is in 

consonance with the present study. Using Ethanolic, 

Methanolic, Ethyl acetate and Hot water extract from leaves, 

fruits and peels of Aegle marmelos, MIC value was determined 

by broth dilution method by Pandey (2011)
13

 and Behera et al., 

(2014)
16

 was done in the present study. Hence from the study 

demonstrates that the ethanol extraction of the fruit pulp can be 

use as compound in future studies. 
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Antimicrobials derived from plants possess vast curative 

properties since they have fewer side effects as compared to 

synthetic antimicrobials drugs. Aegle marmelos is of utmost 

importance for ethnobotanical purposes, and it has been placed 

in the priority list of thirty two medicinal plants by The National 

Medicinal Plants Board of Govt. of India
26

.  

Table 7: Antibacterial activity of ethanol extract of Aegle marmelos fruit extracts against P. aeruginosa 

Treatment 

P. aeruginosa 

Absorbance (0 hr) Absorbance (3 hr) Absorbance (6 hr) 

Control 0.25±1.02 1.12±0.18 2.61±0.42 

Extract 100 µg/ml 0.29±0.85 0.81±0.34 0.72±0.61 

Extract 200 µg/ml 0.21±0.41 0.65±0.79 0.52±0.73 

Extract 300 µg/ml 0.23±0.97 0.51±0.51 0.39±0.58 

Extract 400 µg/ml 0.28±0.64 0.32±0.41 0.21±0.91 

Standard (50 µg/ml) 0.21±0.51 0.28±0.63 0.22±0.24 

                             Values are mean ± SEM of triplicate determinations 

Table 8: Antifungal activity of ethanol extract of Aegle marmelos fruit extracts against C. albicans 

Treatment 

C. albicans 

Absorbance (0 hr) Absorbance (3 hr) Absorbance (6 hr) 

Control 0.24±0.63 1.61±0.52 3.05±0.47 

Extract 100 µg/ml 0.21±0.19 1.19±0.76 0.93±0.82 

Extract 200 µg/ml 0.29±0.48 0.92±0.81 0.79±0.25 

Extract 300 µg/ml 0.25±0.62 0.84±0.36 0.68±0.63 

Extract 400 µg/ml 0.23±0.31 0.69±0.49 0.49±0.27 

Standard (50 µg/ml) 0.26±0.95 0.31±0.19 0.21±0.18 

                           Values are mean ± SEM of triplicate determinations 

4 Conclusion 

The present study contributes to the current knowledge of 

presence of various phytochemicals active compounds of Aegle 

marmelos possessing significant broad spectrum antibacterial 

efficacy. Further fractionation and purification will elucidate the 

potential compound, which is a pressing need because of the 

upcoming resistance of the currently available antibiotics. 
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