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1. INTRODUCTION 

Plants are one of the major source traditional medicines 

which are in uses since ages. Natural plant-based products 

have already gained popularity because of its low side effects 

and its popularity is rising with widening range of applications 

from pharmaceuticals to cosmetics. The plant based bioactive 

compounds have been an important source of drug discovery 

and development. Plant-derived drugs continue to be an 

important resource for combating serious diseases, 

particularly in developing countries [1]. Traditional 

medicines are still used to treat 60-80% of the world's 

population for common illnesses. Medicinal plants have a 

long history in many parts of World, and they continue to be 

useful and applicable tools for treating ailments [2]. Many 

research groups are now engaged in medicinal plant research 

because natural products of higher plants may provide a new 

source of antimicrobial agents as well as anticancer agents. 

Wood apple also known as elephant apple or monkey fruit, 

which belongs to family Rutaceae. The scientific name of this 

is Limonia acidissima LINN or Feronia elephantum. Some of 

the other Indian names include Kapitha, belada hannu, 

kaith,Etc [2]. 

 

2. MATERIALS AND METHODOLOGY 

2.1 Collection of sample 

Limonia acidissima L. fruits were collected from the local 

market of Bangalore. The fruit was stored in a room 

temperature. Later the shell of wood apple is cracked and the 

pulp in it was collected and dried in oven for 2-3 days and 

grinded it using to prepare the powder. 

2.2 Organoleptic evaluation 

Organoleptic evaluation is a qualitative method where we use 

sense organs to study characteristic feature of plant sample. It 

involves the study on both physical and sensory 

characteristics like colour, smell, taste, sight and touch etc. 

[4]. 

2.2.1 Moisture 

2gms of powdered sample was measured and taken in a petri 

dish, where the weight of both empty petri dish and the petri 

dish with powdered sample is noted and kept it for drying in 

oven for about one hour and allow it to cool down in desiccator 
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and weight of it was measured taken. 

                                          (w2 -w3) 

 Moisture (%) =                                      ×100 

                                           (w2 -w1) 

Where, 

W1 = weight of empty petri dish W2 = weight of sample + 

petri dish       W3 = weight of sample after drying 

2.2.2 Determination of total ash 

Two grams of powdered sample was previously ignited, dried 

and tared silica crucible. spread the materials in an even thin 

layer and then place it in the electric burner under low flame 

and ignite slowly to obtain carbon residue. Keep the crucible in 

the furnace and adjust the maximum temperature heat to 500-

600o c until the drug is free from carbon and then cooled. This 

kept in 

a desiccator for 15-20 min and weighed using electronic 

balance and noted down the readings [3]. 

                                             (B-C) 

Total Ash (%) =                                       ×100 

                                               (A) 

Where, 

A- Sample weight in grams B-Weight of dish+ contents after 

ignition 

C-Weight of the empty dish in grams. 

2.2.3 Determination of acid insoluble ash 

Add 25 ml of Hydrochloric acid to the crucible or silica dish 

containing the total ash that was obtained, cover with a watch 

glass, and bring the mixture to a gentle boil for five minutes 

on a hot plate or burner. Filter the insoluble matter onto the 

ash-free filter paper, then rinse the filter paper several times 

with hot water until the filtrate is neutral or free of acid. The 

insoluble matter should be transferred from the filter paper to 

a dry crucible, ignited to a constant weight in a muffle furnace 

at 450–500° C, and allowed to cool for 30 minutes before 

being weighed immediately. Now, determine the proportion 

of acid-insoluble ash [4]. 

Acid insoluble ash (%) =       (B-C) 

                                                                      ×100 

                                                 (A) 

Where, 

A = Sample weight in grams B = Weight of dish + content 

after ignition in grams  

C = Weight of empty dish in grams 

2.2.4 Determination of Extractive values: 

2 grams of powdered plant material of both plants understudy 

were extracted with ethanol and water. Thus obtained extracts 

were allowed to dry in room temperature. After complete 

evaporation, weigh nature and color of the extracts were 

recorded [4]. 

                                                                       (B-C) 

Alcohol soluble extractive value (%) =                      4 x 100 

                                                                         (A) 

Where, 

A – Weight of the plant material;     B – Weight of the dish + 

residue;  

C – Weight of the empty dish. 

2.3 Fluorescence studies 

The fluorescent examination evaluating the behavior of the 

powder samples with various chemical regents such as, 

methanol, ethanol, water, concentrated HCl, H2SO4 and 

HNO3 were observed in daylight as well as under UV 

radiation. Fluorescent analyses of all the plant powders were 

carried out according to the methods of Chase and Pratt [3, 4] 

2.4 Powder microscopy studies 

The powdered plant material was soaked in 10% Nitric acid 

overnight. The sample is washed with distilled water the 

following day. Slides are prepared by staining the soaked 

plant material with saffranine and observed under microscope 

and the images were captured [5, 4]. 

2.5 Preliminary phytochemical evaluation 

Plants contain phytochemicals or secondary metabolites, 

which are biologically active compounds like steroids, 

flavonoids, alkaloids, phenols, tannins, saponins, and others. It 

is vital to evaluate these phytochemicals as these are liable for 

its remedial viability. These phytochemicals are found in 

leaves, flowers, bark, roots, and other plant parts. To identify 

the chemical components in the extract, a variety of chemical 

tests were performed [6]. 

 

2.6 HPTLC Studies 

Place sufficient quantity of suitable mobile phase in to the 

chromatographic/glass chamber. Close the chamber and 

allow it to stand for at least 30 mins at constant room 

temperature for complete saturation. And the silica plate was 

placed on the spraying chamber of the HPTLC the amount of 

concentration of the sample to be sprayed on the plate is given 

as input through the software ISHAAN after the process of 

spraying the plate is air dried at room temperature, then 

placed in the already saturated solvent chamber i.e., 

toulene:ethylacetate (9:1) and then the solvent is made to run 

up to the specified distance on the silica plate. After that the 

plate is air dried and visualized under the visible light, UV 

light at 254nm and at long UV at 366nm. Then the 

derivatization was carried with the anisaldehyde- Sulphuric 

acid solution. Then the graphical presentation of the rf values 

is designed through the software named JUST TLC [7]. 

2.7 Bioautography Antioxidant activity and Anti-Diabetic 

activity 

A solvent system of toluene, ethyl acetate and formic acid 

(5:4:1) was taken to develop the chromatogram. Air-dry the 

chromatogram for the complete removal of solvents. Later 

spray the chromatogram with a solution of 0.2% DPPH in 

Methanol/Ethanol observe antioxidant activity and with 

iodine solution for anti-diabetic activity. Chromatograms 

were examined in visible light [8, 9, and 10]. 

2.8 Anti-Bacterial activity 

The in-vitro antibacterial activity test was conducted against 
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three strains of bacteria i.e., Escherichia coli, Bacillus 

tequilensis, Pseudomonas aeruginosa. Where the E.coli anti- 

bacterial activity was determined by well diffusion method 

and Bacillus tequilensis, Pseudomonas aeruginosa activity 

was determined by disc method. Where 10 µl of gentamycin is 

used as a positive control and 10 µl of DMSO as standard is 

used and the samples are added at different concentrations 

such as 10, 20 and30 µl [11, 12, and 9].

 

3. RESULT AND DISCUSSION 

3.1 Organoleptic Evaluation 

Table 3.1.1 Organoleptic Evaluation of Limonia acidissima L. Pulp 

Plant Colour Texture Odour Taste 

Limonia acidissima L. Cream to brown Resinous Pleasant Sour or sweet and 

astringent 

 

3.2 Physico-chemical evaluation of Limonia acidissima L. 

Sample Total ash 

(%) 

Acid insoluble 

ash (%) 

Water Extract 

value (%) 

Alcohol Extract 

Value (%) 

Moisture (%) 

 O V LM 

(NMT) 

O V LM 

(NMT) 

OV LM 

(NLT) 

O V LM (NLT) OV  

Limonia acidissima L 

(Dried  Pulp) 

5.4 6 0.6 1 31.75 25 29.82 12 6.65 N A 

 

OV- Obtained values; LM- Limit as prescribed by Ayurvedic Pharmacopeia of India  

NMT- Not more than NLT- Not less Than 

3.3 Fluorescence Studies 

Table 3.3.1. Fluorescence studies of Limonia acidissima L. Pulp 

Sl. No Sample + Reagent UV Light 

1. Powder as such Cream colour 

2. Powder+ Water Yellowish Cream 

3 Powder +HCl Fluorescent Grey 

4. Powder +Con.H2SO4 Greenish Black 

5. Powder+HNO3 Dark Brown 

6. Powder + Acetic acid Yellowish Brown 

7. Powder + Ethanol Cream 

8. Powder + Methanol Cream 

 

3.4 Powder Microscopy 

 

 

 

 

 

 

 

 

 

 

 

     Fig 3.4.1. (a) Inner epidermis showing              Glandular trichomes          Fig 3.4.2. (b) Covering Trichomes 
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                                   Fig 3.4.3.(c) Fibers                                       Fig 3.4.4. (d) Fibro vascular tissue 

3.5 Preliminary Phytochemical analysis 

Table 3.5.1. Preliminary phytochemicals analysis of Limonia acidissima L. 

 

 

3.6 HPTLC Profiling 

 Stationary phase: silica gel 60 F254 (E. Merck) 

precoated TLC Plates 

 Mobile phase: toluene:ethyl acetate (9:1 v/v) 

 Developing chamber: twin trough glass chamber 

 Mode of application: band 

 Saturation time: 30 mins 

 Derivatization: Anisaldehyde-sulphuric acid 

 

Application Table Parameter: 

Track No Vial Volume (Ul) Std/Sample 

1 1 6 Sample 

2 1 6 Sample 

 

Development of chromatogram/ procedure 

Sample solutions were applied to the Silica gel 60 F254 (E. 

Merck) precoated TLC plates as sharp bands by means of 

Aspire Spraylin sample applicator. The spots were dried in a 

current of air. Chromatography was carried out in a glass 

chamber (Aspire). The mobile phase was poured into a twin 

trough glass chamber whole assembly was left to equilibrate 

and for pre-saturation for 30 min. The plate was then developed 

until the solvent front had travelled at a distance of 80mm 

above the base of the plate, at 20ºC and 50% relative 

humidity. The plate was visualized for detection by observing 

it under UV 254,366nm and after derivatization. The 

densitometric scan was drawn using just TLC software 

attached to Aspire HPTLC 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                          (b) Under UV at 254 nm        (c) Under UV at 365 nm 

Phytochemicals Results 

Alkaloids Present 

Saponins Present 

Tannins Present 

Phenolic Compounds Present 

Steroids Present 

Flavonoids Present 

(a) Visible light 
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3.6.1.  Plate 

Silica coated TLC plate analysed by JustTLC software 

 

3.6.2. Graph  VRIKSHA VIJNAN PRIVATE LIMITED BANGLORE 

Legend:      Lane 1       Lane 2 

           Bar Graph analysis by JUSTTLC 

 

            Graphical Analysis is performed using JUST TLC 
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Table 3.6.3 Lanes 

 

 

 

 

Table 3.6.4  Bands 

ID Rf Area Volume 

1_1 0.663 1760 64.43 

1_2 0.565 3256 64.88 

1_3 0.524 2288 14.19 

1_4 0.452 1760 86.09 

1_5 0.241 1936 39.57 

1_6 0.195 1496 1.89 

2_1 0.654 1700 62.25 

2_2 0.571 2040 16.06 

2_3 0.523 1870 4.93 

2_4 0.454 1530 84.6 

2_5 0.247 1785 46.87 

2_6 0.197 1190 0 

Result: The sample was plated with 6 µl concentration on TLC plate and was allowed to run in solvent system toulene:ethylacetate 

(9:1). Where 6 bands were observed at long UV at light at 366nm with respective Rf values i.e., 0.663, 0.565, 0.524, 0.452, 0.241, 

and 0.195. 

3.7 Bioautography 

3.7.1. Antioxidant activity: 

After spraying the TLC plate of sample with 0.2% DPPH (Diphenyl-p-picrylhydrazyl). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   After spraying DPPH  

The above picture shows the antioxidant activity. The degree of antioxidant activity of the samples was determined qualitatively 

from observation yellowish white / cream colour bands on purple background.  

3.7.2. Antidiabetic activity 

After spraying the TLC plate of sample with iodine solution. The below picture shows the antidiabetic activity. The degree of anti-

diabetic activity of the samples was determined qualitatively from observation of creamish colour bands on reddish background. 

 

 

 

ID Width Bands Volume 

1 88 6 271.05 

2 85 6 214.71 

Cream patches on purple background 



Pharmacognostic Studies and Biological Activities of Limonia Acidissima  

113  Volume 03 Issue 03 March                                                 Corresponding Author: Vijay Danapur 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Visible Light      After spraying Iodine  solution 

3.8 Anti-Bacterial activity 

Antibacterial activity was conducted against three bacterial species i.e., Escherichia coli, Bacillus tequilensis, Pseudomonas 

aruginosa at different concentrations and the zone of inhibition. 

 

Table 3.8.1.  Antibacterial activity 

 Zone of Inhibition in diameter (cms) 

Sl.No. Doses E.coli Bacillus tequilensis Pseudomonas 

aruginosa 

1. Standard (Gentamycin 10 µl) 2.8 3 3.5 

2. Control (DMSO 10µl) 1 1.2 1.1 

3. Test samples  

a. 10 µl 0.5 0.7 1.1 

b. 20 µl 0.7 0.9 1.2 

c. 30 µl 0.8 1.2 1.2 

d. 40 µl 1.0 ----- ------ 

 

Where, E.coli activity is very less or almost negligible When all the doses are compared to standard Gentamycin. Where 

B.tequilensis and P.aruginosa showed a moderate activity as compared to standard gentamycin. 

 

4. CONCLUSION 

From the above studies, we can conclude that the traditional 

plants are the basis for the modern medicines. The physico-

chemical characters of powder of the fruit are evaluated 

which are within the range according to Ayurvedic 

Pharmacopeia of India. The ethanolic extract of the pulp is 

standardized by HPTLC fingerprinting where, 6 bands are 

observed at UV Light at 366nm with respective Rf values 

0.66, 0.56, 0.52, 0.45, 0.24 and 0.19 and the screening of 

phytochemicals showed the presence of numerous potential 

phytochemicals such as Alkaloids, tannins, saponins, steroids, 

flavonoids and phenolic compounds. which are the main 

factors in plants to cure diseases. 

The Extract of pulp shows varying antibacterial activity 

against the tested bacteria (i.e., both gram positive and gram-

negative bacteria). The ethanolic extract of Limonia has 

shown the good antioxidant and antidiabetic activity which 

was revealed by bioautography method. 

REFERENCES 

I. Ulvie, Y.N.S., Kusuma, H.S. and Handarsari, E., 

2022. Nutrition Analysis of Wood Apple (Limonia 

acidissima LINN). Indonesian Journal of Public 

Health Nutrition, 2(2). 

II. Dhakar, A., Chorotiya, P., Meena, M., Singh, C., 

Purvia, R.P. and Adlakha, M.K., 2019. 

Pharmacological properties and phytochemical of 

Limonia acidissima: a review. World J Pharm Res, 8, 

pp.637-645. 

III. Khare, C.P., 2008. Indian medicinal plants: an 

illustrated dictionary. Springer Science & Business 

Media, pp.78-79 

IV. Quality control methods for medicinal plant 

materials World Health Organization Geneva,1998 

V. Redfern, J., Kinninmonth, M., Burdass, D. and 

Verran, J., 2014. Using soxhlet ethanol extraction to 

produce and test plant material (essential oils) for 

Creamish   

Patches on    

yellow   back 

ground 

 



Pharmacognostic Studies and Biological Activities of Limonia Acidissima  

114  Volume 03 Issue 03 March                                                 Corresponding Author: Vijay Danapur 

their antimicrobial properties. Journal of 

microbiology & biology education, 15(1), pp.45-46 

VI. Farnsworth, N.R., 1966. Biological and 

phytochemical screening of plants. Journal of 

pharmaceutical sciences, 55(3), pp.225-276. 

VII. Verma, S., Gupta, A., Ramana, M.V. and Rawat, 

A.K.S., 2016. High-performance thin- layer 

chromatographic analysis for the simultaneous 

quantification of gallic acid, vanillic acid, 

protocatechuic acid, and quercetin in the methanolic 

fraction of Limonia acidissima L. fruits. JPC–

Journal of Planar Chromatography–Modern TLC, 

29(5), pp.356-360. 

VIII. Ghosh, S.N., Banik, A.K., Banik, B.C., Bera, B., 

Roy, S. and Kundu, A., 2011, March. Conservation, 

multiplication and utilization of wood apple 

(Feronia limonia)-a semi- wild fruit crop in West 

Bengal (India). In I International Symposium on 

Wild Relatives of Subtropical and Temperate Fruit 

and Nut Crops 948 (pp. 279-283). 

IX. Osman, W., Mohammed, M. S., Khalid, H. S., 

Muddathir, A., Shantier, S. W., Osman, B., & 

Abdoon, I. (2020). HPTLC Fingerprint Profile and 

Identification of Antidiabetic and Antioxidant Leads 

from Bauhinia rufescens L. Advances in 

Pharmacological and Pharmaceutical Sciences, 

2020 

X. Ilango, K. and Chitra, V., 2009. Antidiabetic and 

antioxidant activity of Limonia acidissima Linn. in 

alloxan induced rats. Der Pharmacia Lettre, 1(1), 

pp.117-125. 

XI. Thomas, A. and Ponnammal, N.R., 2005. 

Preliminary studies on phytochemical and 

antibacterial activity of Limonia acidissima L. plant 

parts. Ancient science of life, 25(2), p.57. 

XII. NAIDU, G.K., Sujatha, B. and Naidu, K.C.S., 2014. 

In vitro antibacterial activity analysis of leaves of 

Limonia acidissima L. Notulae scientia biologicae, 

6(2), pp.155- 157. 

XIII. Ramakrishna, G., Azeemoddin, G., Ramayya, D.A., 

Thirumala Rao, S.D., Devi, K.S. and Pantulu, A.J., 

1979. Characteristics and composition of Indian 

wood apple seed and oil. Journal of the American Oil 

Chemists’ Society, 56(9), pp.870-871. 

XIV. ADIKARAM, N.B., Abhayawardhane, Y., 

GUNATILAKA, A.L., BANDARA, B.R. and 

Wijeratne, E.K., 1989. Antifungal activity, acid and 

sugar content in the wood apple (Limonia acidissima 

L) and their relation to fungal development. Plant 

pathology, 38(2), pp.258-265. 

XV. Lindsay, S.W., Ewald, J.A., Samung, Y., 

Apiwathnasorn, C. and Nosten, F., 1998. Thanaka 

(Limonia acidissima L) and deet (di-methyl 

benzamide) mixture as a mosquito repellent for use 

by Karen women. Medical and veterinary 

entomology, 12, pp.295- 301. 

XVI. Thomas, A. and Ponnammal, N.R., 2005. 

Preliminary studies on phytochemical and 

antibacterial activity of Limonia acidissima L. 

plant parts. Ancient science of life, 25(2), p.57. 

XVII. Ahamed, S.M., Swamy, S.K., Jayaverra, K.N., Rao, 

J.V. and Kumar, V.S., 2008. Anti- inflammatory, 

antipyretic and analgesic activity of methanolic 

extract of Feronia limonia fruit pulp. 

Pharmacology online, 3, pp.852-857. 


