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ABSTRACT 

Natural products with medicinal value are gradually gaining importance in clinical research due 

to their well-known property of no side effects as compared to drugs. Aegle marmelos (L.) Correa 

(Rutaceae) commonly known as "bael" in Nepal and India, is a valuable medicinal plant and is 

considered sacred by the Hindus. It is used to cure several diseases in the Indian traditional 

medicine system of Ayurveda and has had similar uses among many ethnic communities residing 

in Indian subcontinent for over 5000 years. Its leaves, bark, stem, fruits and seeds have been used 

for various medicinal purposes. Recently the discovery of active components from the plant and 

their biological function in disease control has led to active interest in the plant across the globe. 

The aim of the present study was to evaluate physicochemical, qualitative and quantitative 

phytochemical analysis and in vitro antioxidant activities of leaves of Aegle marmelos collected 

from local areas of Sonipat, Haryana. The different physicochemical parameters were evaluated 

as per standard protocols with some modifications. Qualitative analysis of various phytochemical 

constituents and quantitative analysis of total phenolics and flavonoids were determined by the 

well-known test protocol available in the literature. Quantitative analysis of phenolic and 

flavonoids was carried out by Folins Ciocalteau reagent method and aluminium chloride method 

respectively. The In vitro antioxidant activity of methanolic extract of the leaves was assessed 

against DPPH and hydrogen peroxide scavenging assay method using standard protocols. The 

results obtained from the preliminary phytochemical screening of the methanolic extract of Aegle 

marmelos revealed the presence of carbohydrates, alkaloids, terpenoid, flavonoid, phenol, 

saponins and protein as major components. In petroleum ether extracts, only saponins are 

present. The total phenolics content of leaves methanolic extract was (84.5mg/100mg), followed 

https://en.wikipedia.org/wiki/Jos%C3%A9_Correia_da_Serra
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by flavonoids (69.5mg/100mg). The activities of methanolic leaves extract against DPPH and 

hydrogen peroxide scavenging assay method were concentration dependent. The diverse array of 

phytochemicals present in the plant thus suggests its therapeutic potentials which may be 

explored in drug manufacturing industry as well as in traditional medicine. 

Keywords: Aegle marmelos (L.) Correa, Physicochemical, Phytochemical, Antioxidant, DPPH, 

H2O2 

Introduction 

India is a rich source of medicinal plants and a number of plant derived oils and extracts are used 

against diseases in various systems of medicine such as Ayurveda, Unani and Siddha. Only a few 

of them have been scientifically explored. Plant derived natural products such as phenols, 

flavonoids, terpenes and alkaloids [1, 2] have received considerable attention in recent years due 

to their diverse pharmacological properties. The qualitative analysis of phytochemicals of a 

medicinal plant is reported as vital step in any kind of medicinal plant research. Screening of 

plant constituents accurately can be done by employing chromatographic techniques [3]. 

Quantification usually employs the use of gravimetric and spectroscopic methods with several 

advanced approaches now available [4]. Reactive Oxygen Species (ROS), such as hydrogen 

peroxide, super oxide anion and hydroxyl radical, capable of causing damage to DNA, have been 

associated with carcinogenesis, coronary heart diseases and many other health problems related 

to advancing age [5]. Antioxidant that scavenges these free radicals proves to be beneficial for 

these disorders as they prevent damage against cell proteins, lipids and carbohydrates [6]. 

Erythrocytes, which are the most abundant cells in the human body, possessing desirable 

physiological and morphological characteristics are exploited extensively in drug delivery [7]. 

Oxidative damage to the erythrocyte membrane (lipid/ protein) may be implicated in haemolysis 

associated with some haemoglobinopathies, oxidative drugs, transition metal excess, radiation, 

and deficiencies in some erythrocyte antioxidant systems [8]. This assay is useful either for 

screening studies on various molecules and their metabolites, especially on one hand, molecule 

having an oxidizing or antioxidating activity or on the other hand, molecule having a long term 

action [9]. Several herbal secondary metabolites such as flavonoid have been found to protect 

cells from oxidative damage [10]. These compounds have been evidenced to stabilize RBC 

membrane by scavenging free radicals and reducing lipid peroxidation [11, 12]. Bael (Aegle 
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marmelos) has been known to be one of the most important medicinal plants of India since 

Charak (1500 B.C) [13]. More than 100 phytochemical compounds have been isolated from 

various parts of the plant, namely phenols, flavonoids, alkaloids, cardiac glycosides, saponins, 

terpenoids, steroids and tannins. These compounds are well known to possess biological and 

pharmacological activity against various chronic diseases such as cancer and cardiovascular and 

gastrointestinal disorders [14-17]. Antioxidant, antiulcer, antidiabetic, anticancer, 

antihyperlipidaemic, antiinflammatory, antimicrobial, antispermatogenic effects have also been 

reported on various animal models by the crude extracts of this plant [18]. Every part of Aegle 

marmelos plant such as its fruits, stem, bark, and leaves possesses medicinal property and is used 

for treating various eye and skin infections [19]. Leaf is considered to be one of the highest 

accumulatory parts of the plant containing bioactive compounds which are synthesized as 

secondary metabolites [20]. The aim of the present study was to evaluate physicochemical, 

qualitative and quantitative phytochemical analysis and in vitro antioxidant activities of leaves of 

Aegle marmelos collected from local areas of Sonipat, Haryana. 

Materials and methods 

Plant material  

The leaves of Aegle marmelos were collected from local areas of Sonipat, Haryana. The 

identification and authentication of plant was done by Dr. Sunita Garg, Head, RHMD, CSIR-

NIScPR, Delhi with reference authentication no. NIScPR/RHMD/Consult/2021/ 3896-97-2 dated 

15/09/2021.  

Chemical reagents 

All the chemicals used in this study were obtained from Hi Media Laboratories Pvt. Ltd. 

(Mumbai, India), Sigma-Aldrich Chemical Co. (Milwaukee, WI, USA), SD Fine-Chem. Ltd. 

(Mumbai, India) and SRL Pvt. Ltd. (Mumbai, India). Clonidine (Unichem, Ltd.); 

Chlorpheniramine maleate (Alkem, Mumbai). All the chemicals used in this study were of 

analytical grade.  

Soxhlet Extraction 

Dried pulverized leaves of Aegle marmelos were placed in thimble of soxhlet apparatus. 

Soxhlation was performed at 60°C using petroleum ether (40-60ºC) as non-polar solvent at first. 

Exhausted plant material (marc) was dried and then extracted with methanol. For each solvent, 

soxhlation was continued till no colour was observed in siphon tube. For confirmation of 
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exhausted plant marc (i.e. completion of extraction), colorless solvent was collected from siphon 

tube and completion of extraction was confirmed by absence of any residual solvent. The entire 

extract was concentrated to dryness using rotary flash evaporator under reduced pressure and 

stored in an air tight container free from any contamination until it was used. Finally the 

percentage yields were calculated of the dried extracts [21]. 

Physicochemical parameters 

Physicochemical parameters such as total ash value, alcohol soluble extractive value, water 

soluble extractive value and moisture content were determined using standard procedures [22, 

23]. 

Phytochemical screening  

Phytochemical screening to detect the presence of bioactive agents was performed by standard 

procedures [24, 25]. After the addition of specific reagents to the solution, the tests were detected 

by visual observation of color change or by precipitate formation. 

Total phenolic content estimation 

The amount of total phenolic in extracts was determined with the Folin Ciocalteu reagent. 

Concentrations of (20-100μg/ml) of gallic acid were prepared in methanol. Concentration of 

100μg/ml of plant extract was also prepared in methanol and 0.5ml of each sample was 

introduced in to test and mixed with 2 ml of a 10 fold dilute folin Ciocalteu reagent and 4 ml of 

7.5% sodium carbonate. The tubes were covered with parafilm and it was then incubated at room 

temperature for 30 minutes with intermittent shaking and the absorbance was taken at 765 nm 

against using methanol as blank. Total phenolic content was calculated by the standard 

regression curve of gallic acid and the results were expressed as gallic acid equivalent (mg/g) 

[26].  

Total flavonoid content estimation 

Different concentrations of rutin (20 to 100μg/ml) were prepared in methanol. Test sample of 

near about same polarity (100μg/ml) was prepared. An aliquot 0.5ml of diluted sample was 

mixed with 2 ml of distilled water and subsequently with 0.15 ml of a 5% NaNO2 solution. After 

6 minutes, 0.15 ml of a 10% AlCl3 solution was added and allowed to stand for 5 minutes and 

then 2 ml of 4% NaOH solution was added to the mixture. The final volume was adjusted to 5ml 

with distilled water and allowed to stand for another 15 minutes. Absorbance was determined at 
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510 nm against water as blank. Total flavonoid content was calculated by the Standard 

regression curve of Rutin/ Quercetin [27]. 

Invitro-antioxidant activity 

DPPH radical scavenging activity 

For DPPH assay, the method of Gulçin et al., 2006 [28] was adopted. A solution of 0.1mM 

DPPH (4mg/100ml) in methanol was prepared and 1 ml of this solution was mixed with 1 ml of 

different concentrations of the different extracts. The reaction mixture was vortexed thoroughly 

and left in the dark at room temperature for 30 min. Ascorbic acid was used as reference standard 

while methanol was used as control. Reduction of the stable DPPH radical was used as a marker 

of antioxidant capacity of Aegle marmelos extracts. The change in colour was measured at 517 

nm wavelength using methanolic solution as a reference solution. This was related to the 

absorbance of the control without the plant extracts. The percentage inhibition of free radical 

DPPH was calculated from the following equation:  

% inhibition = [(absorbance of control - absorbance of sample)/absorbance of control] × 100%. 

All the tests were carried out in triplicates. Though the activity is expressed as 50% inhibitory 

concentration (IC50), IC50 was calculated based on the percentage of DPPH radicals scavenged. 

The lower the IC50 value, the higher is the antioxidant activity [29]. 

Hydrogen peroxide (H2O2) scavenging assay  

Hydrogen peroxide scavenging activity of the plant extract was determined using the procedure 

explained by (Jayaprakasha et al., 2004) [30]. A solution of hydrogen peroxide (20mM) was 

prepared in phosphate buffered saline (PBS; pH7.4). Hydrogen peroxide concentration was 

determined spectrophotometrically from absorption at 230nm by using the molar absorptivity of 

81M
-1

cm
-1

. Different concentrations of extract (20 to 100μg/ml) in ethanol were prepared. 1 ml 

of ethanolic standard and test were added to 2 ml of hydrogen peroxide solution in PBS. After 10 

minutes the absorbance was measured at 230 nm against a blank solution that contained 

hydrogen peroxide solution without the extract [31].  

The percentage of H2O2 scavenging of the plant extract was calculated as follows:  

            [    ]  
                           

           
     

 

Results and discussion 



Preliminary Phytochemical Screening and In Vitro Antioxidant Activity of Methanolic Extract of Aegle 

marmelos (L) Correa  Leaves 

 

Section A -Research paper 

 

6523 
Eur. Chem. Bull. 2023, 12(Special Issue 4),6518-6530 

The crude extracts so obtained after the soxhletion extraction process was further concentrated 

on water bath for evaporate the solvents completely to obtain the actual yield of extraction. The 

yield of Aegle marmelos petroleum ether and methanolic extracts was 0.13and 9.68% w/w 

respectively. Ash values and extractive values can be used as reliable aid for detecting 

adulteration. These studies help in identification of the plant materials. Ash values of drug also 

give an idea of earthy matter and other impurities present along with drug. Extractive values are 

primarily useful for the determination of exhausted and adulterated drugs. Extractive values are 

also useful to evaluate the chemical constituents present in the crude drug and help in estimation 

of specific constituents soluble in particular solvents. According to the given results, total ash 

value of Aegle marmelos  was found to be 9.14, water and alcoholic extractive value were found 

to be 9.29 and 7.56, Moisture content of Aegle marmelos  were also calculated, it was found to be 

7.56. 

The results of qualitative phytochemical analysis of the crude powder of flowers of Aegle 

marmelos are shown in Table 1. The results obtained from the preliminary phytochemical 

screening of the methanolic extract of Aegle marmelos revealed the presence of carbohydrates, 

alkaloids, terpenoid, flavonoid, phenol, saponin and protein as major components. In petroleum 

ether extracts, only saponins are present.  

Table 1: Phytochemical evaluation of Aegle marmelos leaves 

S. No. Experiment Result 

Petroleum ether Methanol 

Test for Carbohydrates 

1. Molisch’s Test - + 

2. Fehling’s Test - + 

3. Benedict’s Test - + 

4. Bareford’s Test - + 

Test for Alkaloids 

1. Mayer’s Test - + 

2. Hager’s Test - + 

3. Wagner’s Test - + 

4. Dragendroff’s 

Test 

- + 

Test for Terpenoids 

1. Salkowski Test - + 
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2. Libermann-

Burchard’s Test 

- + 

Test for Flavonoids 

1. Lead Acetate Test - + 

2. Alkaline Reagent 

Test 

- + 

3. Shinoda Test - + 

Test for Tannins and Phenolic Compounds 

1. FeCl3 Test - + 

2. Lead Acetate Test - + 

3. Gelatine Test - + 

4. Dilute Iodine 

Solution Test 

- + 

Test for Saponins 

1. Froth Test + + 

Test for Protein and Amino acids 

1. Ninhydrin Test - + 

2. Biuret’s Test - + 

3. Million’s Test - + 

Test for Glycosides 

1. Legal’s Test - - 

2. Keller Killani 

Test 

- - 

3. Borntrager’s Test - - 

 

Quantitative phytochemical assay was performed by calculating total phenolic content (TPC) and 

total flavonoid content (TFC). The TPC was calculated with respect to gallic acid (standard) and 

TFC was then calculated with respect to rutin taken as standard. The TPC and TFC in methanolic 

extract were found to be 84.5mg/gm and 69.5mg/gm respectively (Table 2 & Figure 1, 2).  

Table 2: Total phenolic and flavonoid content of extracts 

 

Test Methanolic extract 

TPC 84.5mg/gm equivalent to Gallic acid 

TFC 69.5 mg/gm equivalent to Rutin 
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Figure 1: Graph of estimation of total phenolic content 

 

 
Figure 2: Graph of estimation of total flavonoids content 

 

Antioxidant activity of the samples was calculated through DPPH and hydrogen peroxide 

scavenging assay method. % inhibition was calculated as an indicative of antioxidant potency. 

The higher the % inhibition, the better the activity. Ascorbic acid was taken as standard in all the 

2 tests and the values were comparable with concentration ranging from 20µg/ml to100µg/ml. 

The reduction ability of DPPH radical was determined by the decrease in absorbance induced by 

plant antioxidants [32]. The methanolic extracts of Aegle marmelos observed a good inhibitory 

activity against DPPH radical. The scavenging activity of extracts and standard on the DPPH 

radical expressed as IC50 values: 47.39µg/ml and 10.92µg/ml as shown in Table 3. Highest 

quenching ability was shown by methanol extract.  

Table 3: DPPH assay of ascorbic acid and methanolic extract 

S. No. Conc. (µg/ml) 
Ascorbic acid 

(% Inhibition) 

Methanolic Extract 

(% Inhibition) 

1. 20 53.43 38.79 

2. 40 61.24 48.17 
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3. 60 71.17 56.20 

4. 80 79.51 62.46 

5. 100 85.32 66.63 

IC 50 Value 10.92 47.39 

 

The antioxidant activity of plant extracts is due to polyphenols present in them which show 

redox properties. These are important since they decompose peroxides, neutralize free radicals, 

and quench singlet and triplet oxygen [33]. Table 4 shows the scavenging ability of methanolic 

extract and ascorbic acid on hydrogen peroxide at different concentrations.  

 

 

Table 4: % Inhibition of ascorbic acid and methanolic extract using H2O2 method 

S. No. Conc. (µg/ml) 
Ascorbic acid 

(% Inhibition) 

Methanolic Extract 

(% Inhibition) 

1. 20 51.98 35.87 

2. 40 63.38 47.25 

3. 60 69.39 54.75 

4. 80 76.44 61.98 

5. 100 85.78 72.15 

IC 50 Value 11.93 49.95 

 

Extracts are capable of scavenging hydrogen peroxide in an amount dependent manner at all the 

tested concentrations. Hydrogen peroxide itself is a rather weak oxidant and most organic 

compounds (except for some sulfur containing molecules) are virtually inert to attack by it at 

ordinary environmental or cellular concentrations and temperatures. In the presence of reduced 

transition metal ions, however, hydrogen peroxide is converted to the much more reactive 

oxidant, hydroxyl radical in the cells by Fenton reaction. Besides this, studies have shown that 

other transition metals such as copper (I), cobalt (II) and nickel (II) also take part in the process 

[34]. Thus, the removing is very important for antioxidant defense in cell or food systems. The 

scavenging activity of extracts and standard on the H2O2 radical expressed as IC50 values: 

49.95µg/ml and 11.93µg/ml.  

Conclusion 

The plant under study can be considered a possible source of beneficial medications due to the 

presence of significant amounts of secondary metabolites in its leaves, including flavonoids, 

alkaloids, and phenolics. The fact that phytoconstituents are present in significant amounts may 
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help us to understand the potential pharmacological significance of this plant in the prevention 

and treatment of disease. The chemical components in plants that have distinct physiological 

effects on the human body are what give them their therapeutic worth. Additionally, it supports 

the statements made regarding the therapeutic benefits of this plant as a treatment method and its 

folkloric medical usage. Therefore, in order to produce viable chemotherapeutic drugs, we advise 

additional separation, purification, and characterization of the bioactive components from Aegle 

marmelos leaf, stem, flower, and seed. 
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