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Abstract- The wealth of India is stored in the enormous natural flora which has been gifted to her. Endowed with a 

diversity of agro-climatic conditions, India is virtually herbarium of the world. The importance of medicinal and aromatic 

plants has been emphasized from time to time. It is believed that the drug of natural origin shall play an important role in 

health care particularly in the rural areas of the India. India is having a rich knowledge of phototherapy from ayurveda 

and still hundreds of potent drugs are yet to be evaluated scientifically. Keeping this in view we reviewed one of the 

important medicinal plant Feronia limonia L. whose fruit pulp has been explored to investigate its phtochemistry. The 

aim of this study is to evaluate the phytochemical constituents of the fruit pulp of Feronia limonia L. to prove its claim in 

folklore practice against various disorders.  % of loss in weight of the plant material, % yield of crude extract, total ash 

content, water soluble and acid soluble ash contents are the few important parameters which denote the pharmacognostic 

characteristic of the plants. This was thoroughly assessed in the present study.   
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I. INTRODUCTION: 

The use of plants, plant extracts or pure compounds isolated from natural products to treat diseases is a therapeutic 

modality, which has stood the test of time even if much of the science behind such therapy is still in its infancy. 

There has been a resurgence of scientific interest in medicinal plants during the past 20 years, being rekindled by the 

worldwide importance of medicinal plants and crude drugs in traditional medicine. 

Feronia limonia L. (Family Rutaceae) commonly known as Wood Apple or Kaitha and is widely distributed in most 

tropical and subtropical countries. The Feronia limonia is native and common in India, Sri Lanka, China and 

Indonesia, where it is cultivated along roads and edges of fields and occasionally in orchards (Gupta et al., 1997). 

Feronia limonia fruit was known as a medicinal plant already in ancient Greek and Roman times and one of the most 

important plants of ‘Ayurved’, the traditional Indian medicine. In India, the fruit is used as a stomachic, diuretic, 

cardiotonic and tonic to the liver and lungs.  Some recent reports identified its use in gastrointestinal disorders 

(Saima et al., 2000). The tree grows up to an elevation of 450 m in the western Himalayas, fruits 5 to 6.3 cm; 

globose, hard; pericarp woody, rough, grey colored, seeds embedded in an edible pulp. Decoction of Feronia limonia 

leaves is consumed by some Indian tribes for treating acidity and related gastrointestinal problems (Kamble et al., 

2010). 

This plant recently gained a great therapeutically relevance owing to their high coumarins and monoterpenoids 

content, which is explored for treatment of snake bite (Agarwal et al., 1989). Fruits, leaves and stem bark of Feronia 

limonia L. have been studied for antitumor (Saima et al., 2000), larvicidal (Rahuman et al., 2000), (Dar et al., 2012) 

hepatoprotective and antimicrobial activity (Rahman et al., 2002). 

 

II. MATERIALS AND METHODS: 

2.1 Experimental Design: 

Plant Collection: The fruits of Feronia limonia L. used for the present study were colected from the Vidisha district 

of M.P in India. The fruit of the plant was identified, confirmed and authenticated by Prof. P.N.Srivastav, 

Department of Botany S.S.L Jain College, Vidisha. The herbarium specimen of the plant was kept in Herbarium of 

Pest Control and Ayurvedic Drug Research Laboratory, S.S.L Jain P.G College, Vidisha (M.P). The fruit pulp were  

shade dried and pulverised. 

 

2.2 Preparation of extract (Soxhlet extraction method) 

The extraction of shade dried powder material of the fruit pulps of Feronia limonia L. were carried out by soxhlation 

techniques by using different solvents according to increasing order of polarity viz. n-hexane, Pet-ether, Chloroform, 

Ethyl acetate, Ethanol and distilled water. Extraction of the plant material is needed for any phytochemical or 

phytopharmacological experimental work. The extraction of shade dried powdered material (40-60 mesh size) of the 

selected material was carried out separately by soxhlet apparatus in the laboratory using different solvents of 

increasing order of polarity. The different solvents used for the extraction purpose depends on the chemical nature of 

the active principles to be separated out from the particular plant material. The extraction procedure adopted was of 

(Harborne, 1984). The mode of action of plant material depends on the texture and water content of the plant 

material and substance to be extracted either in any solvent. 
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2.3 Determination of percentage yield: 

The percentage yield of extracts was calculated by using following formula: 

 

Percentage yield   =           Weight of extract      × 100 

                      Weight of powder drug 

 

III. STANDARDIZATION OF CRUDE EXTRACT: 

3.1 Determination of moisture content or loss on drying 

An excess of water in medicinal plant materials will encourage microbial growth, the presence of fungi or insects, 

and deterioration following hydrolysis. Limits for water content should therefore be set for every given material. 

This is especially important for materials that absorb moisture easily or deteriorate quickly in presence of water. 

Loss on drying is the loss of mass expressed as per cent w/w. The test for loss on drying determines both water and 

volatile matter in the crude drug. Moisture is an inevitable component of crude drug, which must be eliminated as 

far as possible. An accurately weighed quantity of about 2 g of powdered drug was taken in a tared glass petri dish. 

The powder was distributed evenly. The petri dish kept open in vacuum oven and the sample was dried at a 

temperature between 100 to 150°C for 2 h until a constant weight was recorded. Then it was cooled in desiccators to 

room temperature, weighed and recorded. 

% loss on drying was calculated by using the following formula: 

% Loss on drying  =      Loss in weight of the sample   × 100 

                        Weight of the sample  

 

3.2 Phytochemical screening: 

In order to determine the presence of alkaloids, glycosides, flavones, tannins, terpenes, sterols, saponins, phenolics, 

fats and sugars, a preliminary phytochemical study (color reactions) with various plant extracts were performed 

(Khandelwal, 2005). 
 

IV. PURIFICATION AND CHROMATOGRAPHY 

4.1 Purification of crude extract 

There are various secondary metabolites viz. alkaloids, flavonoids, glycosides, saponins, phenolics, tannins etc. 

present in the plant extracts, and further isolation and purification are required to find the pure active compound that 

is most effective in the treatment of various disorders. In the present study, the crude extracts obtained from vacuum 

evaporation of the selected botanical was subjected to isolation, purification, chemical examination by different 

chromatographic techniques. The methods used during the tenure of the research work include:- 

Chromatographic purrification of crude extract 

 

4.2 Column chromatography 

Column chromatography is a method used to purify individual chemical compounds from mixture of compounds 

(Stock and Rice, 1974). The main advantage of column chromatography is the relative low cost and disposable of 

stationary phase used in the process. It prevents cross contamination and stationary phase degradation due to 

recycling. Two methods are generally used to prepare a column, the dry method and the wet method. In column 

chromatography the stationary phase, a solid adsorbent is placed in a vertical glass column and the mobile phase, a 

liquid is added to the top which flows down through the column (by either gravity or external pressure). Column 

chromatography is advantageous over most other chromatographic techniques, because it can be used in both 

analytical and preparative applications. Not only can column chromatography be used to determine the number of 

components of a mixture, but it can also be used to separate and purify substantial quantities of those components 

for subsequent analysis. 

 

4.3 Thin layer chromatography 

TLC was produced with the aim of identifying the individual substances in a mixture and also testifying for purity or 

for separation of mixtures. TLC is performed on a sheet of glass, plastic or aluminum foil which is coated with a thin 

layer of adsorbent material, usually with silica gel or cellulose. This layer of adsorbent is known as stationary phase. 

The plate or sheet is placed in a chamber containing a small amount of solvent which acts as mobile phase. The 

height of the solvent front and center of spots were measured in the form of Rf value. The Rf value indicates the 

position at which a substance was located in the chromatogram. 

         Rf                              =                                   Compound distance from origin (midpoint) 

                                                                               Solvent front distance from origin 
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The Rf value is always <1.  

 

V. OBSERVATIONS AND RESULTS: 

Table 1. Showing plant material and its part used. 

Sr. No. Plant species Common 

name 

Family Part used Month of 

collection 

Season of 

collection 

01. Feronia 

limonia L. 

Kaitha, Kavat. Rutaceae Fruit pulp Aug-Oct. Summer and 

Autumn 

 

Table 2. Showing percentage of loss in weight of plant material on drying.  
Sr. No. Plant species Wet weight of 

plant material 

Dry weight of 

plant material 

Loss in weight 

on drying 

% loss in weight 

01. Feronia limonia L. 2 Kg 500 g 550 g 1950 g 78 % 

Table  3. Showing ash content of Feronia limonia  L. with acid soluble and water soluble ash content. 
Plant material Weight of 

plant material 

before burning 

Weight of ash 

content after 

burning of 

plant material 

% yield of 

ash content 

after burning 

of plant 

material 

% of acid 

soluble 

ash 

content 

% of water 

soluble ash 

content 

Feronia limonia L. 5 gm. 2.94 gm. 58.8 gm. 17.6 gm. 41.2 gm. 

 

Table 4. Showing percentage yield of Feronia limonia L. In different solvents by soxhlet extraction method. 
Plant 

species 

Solvent used    

(ml) 

Weight of 

powdered 

plant 

material (g) 

Volume 

of 

solvent 

(ml) 

Weight of 

extract 

obtained (g) 

% yield of 

extract (g) 

 

 

Feronia 

limonia L. 

n-hexane 150 g 200 ml 6.37 g 4.24 g 

Petroleum ether 150 g 200 ml 4.48 g 2.98 g 

Chloroform 150 g 150 ml 0.6 g 0.4 g 

Ethyl acetate 150 g 200 ml 2.13 g 1.42 g 

Ethanol 150 g 200 ml 1.88 g 1.25 g 

Water 150 g 200 ml 3.51 g 2.34 g 

 

Table 5. Thin layer chromatography of 90% ethanolic extract of plant material with Rf value and color 

characteristics. 
Crude extract of plant 

materials 

Solvent systems Rf values Visual light Iodine 

chamber 

UV light 

Feronia limonia L. n-hexane: ethyl 

acetate (9:1) 

 

.46, .52 Reddish 

brown, 

Reddish. 

Dark 

brown, 

Yellow. 

Dark blue,Blue. 
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Table 6. Showing column chromatography of the 90% ethanolic extract of the plant materials. 
Crude extract of 

plant materials 

Solvent system 

(ml.) 

Weight of 

fractions (gm.) 

Chromatographic color of fractions. 

Feronia limonia L. n-hexane: ethyl 

acetate 

(9:1) 

10 gm. 

6 gm. 

14 gm. 

Light brown, 

Greenish yellow, 

Reddish yellow 

Table 7. Phytochemical tests of the successive extracts of fruit pulps of Feronia Limonia L. 

Sr. No. Chemical Constituents Aqueous 

Extract 

Pet. Ether 

Extract  

Alcoholic               

Extract 

Chloroform 

Extract 

1 Alkaloids - + ++ - 

2 Carbohydrates - - + - 

3 Glycosides + + ++ - 

4 Saponins + - + - 

5 Flavonoids + + ++ - 

6 Tannins - + + + 

7 Phenolic Compounds 

 

 

 

- + + + 

8 Proteins and Amino 

acids 

+ - + - 

9 Vitamins + - + - 

 

+ = Present, - = Absent, ++ = Strong positive. 
Table 8. Fluorescence characters of the Feronia limonia L. extracts were observed under UV (254 and 366 nm.) and 

visible light with different solvents.  

Sr. No. Name of the Extract UV Light Visible Light 

Short (254 nm) Long (366 nm) 

1 Petroleum ether (40 – 60 °C) Yellowish brown Brown 

 

Light brown 

2 Chloroform Yellowish brown Yellow Light brown 

3 Methanol Green Blackish brown Yellowish brown 

4 Aqueous Greenish brown Dark brown Light brown 

 

VI. DISCUSSION: 

Herbal medicines are being increasingly utilized to treat a wide variety of diseases, though the knowledge about 

their mode of action is relatively scanty. So there is a growing interest regarding the pharmacological evaluation of 

various plants used in traditional system of medicine. Many diseases (atherosclerosis, diabetes mellitus, asthma, 

nephritis, liver diseases) are due to the specific organ damage. The organ damage may be due to the excessive 

generation of free radicals (Maxwell et al., 1999). Several drugs from natural source are known to scavenge off such 

free radicals and prevent the organ damage (Susanta et al., 2006). 
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Feronia limonia showed higher % of loss in weight i-e (78%) on drying as mentioned in the table (2). Total ash 

content, acid soluble and water soluble ash content of  the plant material has been portrayed in the table (3). 

Percentage yield of the ash content after burning of plant material was found to be (58.8 gm) in Feronia limonia L.  

Acid soluble ash content was found to be 17.6 gm while as, water soluble component of the ash was found to be 

(41.2 %) in Feronia limonia L. Ash content shows the moisture present in the powdered material as well as it 

indicates the nutrients and mineral composition. The mineral composition in the ash also gives an indication of the 

particular nutrient present in it. Different solvents were used according to increasing order of polarity i-e n-hexane, 

petroleum ether, chloroform, ethyl acetate, ethanol and water. Table (4) shows the percentage yield of Feronia 

limonia in different solvents by soxhlet extraction method. Feronia limonia yielded (4.2 gm.) in n-hexane, (2.98 

gm.) in petroleum ether, (0.4 gm.) in chloroform, (1.42 gm.) in ethyl acetate, (1.25 gm.) in ethanol and (2.34 gm.) in 

water respectively. Sukumar et al., (1991) have reported that percentage yield of the same species grown at different 

climatic conditions may be different. The yield also depends on the month of collection of the plant material as well 

as soil texture of the region. Therefore, the present study is in agreement with the previous workers in the field that 

percentage yield gives an indication of the availability of particular bioactive material in the plant. In the present 

study TLC of the crude extracts of the the plant material have been worked out using different solvent systems. The 

TLC plates were visualized in iodine chamber, UV light and by naked eyes to visualize the color pattern of each spot 

as depicted in table (5). Two spots in Feronia limonia L. were obtained with Rf (.46, .52) respectively. Column 

chromatography is advantageous over most other chromatographic techniques, because it can be used in both 

analytical and preparative applications. Not only can column chromatography be used to determine the number of 

components of a mixture, but it can also be used to separate and purify substantial quantities of those components 

for subsequent analysis. Feronia limonia L. yielded three fractions having light brown, greenish yellow and reddish 

yellow chromatographic color characteristic by using n-hexane: ethyl acetate in the ratio of 9:1 as portrayed in table 

(6). Preliminary phytochemical screening of the successive extracts of Feronia limonia were assessed as reported in 

table (7) which depicts the strong positive results for alkaloids, glycosides and flavonoids in alcoholic extract. (Dar 

et al., 2013) isolated a novel flavone glycoside from the fruit pulp of Feronia limonia L., which are in accordance 

with the findings of present study. Proteins, amino acids and vitamins were found to be present in both aqueous as 

well as in alcoholic extract. Fluorescence characteristic of the Feronia limonia extract revealed the different color 

characteristics when observed under UV (254 and 366 nm) and visible light with different extracts as mentioned in 

table 8. 
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