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Abstract: The present study deals with screening of secondary metabolites and antioxidant activity of different 

extracts of leaf and stem of Gmelina arborea. Phytochemical screening revealed the presence of various secondary 

metabolites viz. alkaloids, saponins, phenolics compound, tannins, phenols and steroids. Both leaf and stem extracts 

scavenged free radicals significantly. Whereas ethanol and petroleum ether extract significantly exhibited the 

antioxidant activity. 
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INTRODUCTION 

Plants provide not only essential nutrients needed for life but also other bioactive compounds for health 

promotion and disease prevention. Plants are indispensable for human health they provide medicinally important 

compound to human that play vital role in human health. The present study was conducted to investigate the 

antioxidant activity and phytochemical screening of crude extracts of Gmelina arborea (Roxb) belongs to the family 

Verbenaceae is fast growing deciduous tree found throughout India, (Cook, 1966). The whole plant is medicinally 

very important. Folklore states that it promotes digestive power, improve memory and is useful alteration of fever, 

heart diseases, nervous disorder and piles (Banu et al, 2013). 

MATERIALS AND METHODS  

Preparation of plants extracts 

Soxhlet method was used to obtain the plant extract (Tiwari, et al, 2011). Fresh leaves and stems were 

collected from Nagpur, Maharashtra (Plate-I). The collected plant materials were washed under tap water, dried in 

shade and then homogenized to fine powder and stored in airtight bottles. The powdered material of leaves and stem 

were kept in thimble and petroleum ether, ethyl acetate, acetone, ethanol and water extracts were carried out using 

the Soxhlet apparatus. The residues were collected and left for air drying and dried crude extracts were stored in 

refrigerator for further experimental work. 

   

 

 

 

 

                                                   

 

 

 
                                     Plate I- Gmelina arborea Roxb. 

Qualitative Phytochemical tests 

The solvent free extract obtained as above was then subjected to qualitative preliminary phytochemical 

screening for identification of various plant constituents following the methodology of Harborne (1998) and Kokate 

(2001).  
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1. Test for alkaloids 
Solvent free extract, 50 mg was stirred with few ml of dilute HCL and filtered. The filtrate was tested with various 

alkaloidal reagents as follows. 

Mayer’s test 

To a few ml of filtrate, a drop or two of Mayer’s reagent were added by the side of the test tube. A white or creamy 

precipitate indicated the test as positive. 

Mayer’s reagent 

Mercuric chloride (1.358g) was dissolved in 60 ml of water and potassium iodide (5.0g) dissolved in 10 ml of water. 

The two solutions were mixed and the volume was made up to100 ml with water. 

Wagner’s test 

To a few ml of filtrate, few drops of Wagner’s reagent were added by the side of the test tube. A reddish- brown 

precipitate confirmed the test as positive. 

Wagner’s reagent 

Iodine (1.27g) and potassium iodide (2g) was dissolved in 5ml of water and the volume was made up to 100 ml with 

distilled water. 

Hager’s test 

To a few ml of filtrate, 1 or 2 ml of Hager’s reagent (saturated aqueous solution of picric acid) were added. A 

prominent yellow precipitate indicated the test as positive. 

2.  Detection for phenolic compound 

Lead acetate test 

The extract (50mg) was dissolved in distilled water and to this; 3ml of 10% lead acetate solution was added. A bulky 

white precipitate indicated the presence of phenolic compounds. 

3. Test for Tannins 

About (0.5g) of the plant extract was added in 10 ml of water in test tube and filtered. A few drops of 0.l%ferric 

chloride was added and observed for brownish green or blue-black coloration. 

4. Test for proteins 

2 ml of protein solution 1ml of 40% NaOH solution and 1 to 2 drops of 1% CuSO4 solution was added. A violet 

color indicated the presence of peptide linkage of the molecule.  

5. Test for amino acids 

2 ml of sample was added to 2 ml of Ninhydrin reagent and kept in water bath for 20 minutes. Appearance of purple 

color indicated the presence of amino acid in the sample. 

6. Test for reducing sugars 

To 2 ml of extract 2 drops of Molisch’s reagent was added and shaken well. 2ml of concentrated H2SO4 was added 

on the sides of the test tube. A reddish violet ring appeared at the junction of two layers immediately indicated the 

presence of carbohydrates. 

7. Test for glycosides 

Each extract was hydrolyzed with HCL and neutralized with NaOH solution. A few drops of Fehling’s solution A 

and B were added to each mixture. Formation of red precipitate indicated the presence of glycosides. 

9. Tests for Flavonoids 

0.2 g of each extract was dissolved in diluted NaOH and few drops of HCL were added. A yellow solution that 

turned colorless indicated the presence of flavonoids. 

To 2 ml of test solution, 0.5ml alcohol was mixed. Then a bit of magnesium and 1 or 2 drops of conc. HCL were 

added and heated. The mixture was analyzed for reaction. 

10. Test for Phenols 

To 2 ml of test solution, alcohol was added and then few drops of neutral ferric chloride solution were added. The 

test result was observed. 

11. Tests for Coumarins 

3 ml of 10% NaOH was added to 2 ml of aqueous extract, formation of yellow color indicated the presence of 

coumarins. 

12. Test for Resins 

To the 0.2 g of each extract 10 ml of glacial acetic acid was added then heated and cooled. A drop of conc. H2SO4 

was added. Purplish red color showed the presence of resins.  

13. Test for Steroids/ Terpenoids 

1 ml of the extract was dissolved in 10 ml of chloroform and equal volume of conc. H2SO4 was added by the side 

of the test tube. The upper layer turned red and H2SO4 layer showed yellow with green fluorescence. This indicated 

the presence of steroids.  
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14. Saponins Test 

Foam test 

Weighed 5 mg of plant extract powder was taken in a test tube and then shaken vigorously by adding pinch of 
sodium bicarbonate and little bit of water. In result, formation of stable characteristics honey comb like froth 

indicated the presence of saponins. 

 

 

 

ANTIOXIDANT ACTIVITY 

Antioxidant Activity with DPPH Assay  

The antioxidant activity of the plant extract, was estimated utilizing 2, 2-diphenyl-1-picrylhydrazyl (DPPH) 

(Blois,1958). Five concentrations (22, 40, 60, 80 & 100ug/ml) of each sample were prepared. 0.1 Mm solution of 

DPPH in methanol was prepared and 180 µl of this solution was added to 20µl of different plant extracts in 96 well 

plates and incubated for 30 min at room temperature in the dark. Ascorbic acid was used as a positive control. The 

DPPH radical-scavenging activity was determined by measuring the absorbance at 490nm and calculated using the 

equation (Badami and Gupta 2005).  

                                                I% = (Ac – As) / Ac x 100 …… (1)  

                           Where, Ac – absorbance of the control As – absorbance of the sample 

RESULT AND DISCUSSION  

The phytochemical screening of the leaves and stem of Gmelina arborea were performed and presented in 

table–1. The qualitative phytochemical analysis of G. arborea leaves and stem contains alkaloids, saponins, phenolic 

compound, tannins, reducing sugar, glycosides, flavonoids, coumarin and steroids. Analogous to the result of a 

present investigation Akyala et al. 2013; Chotani and Patel, 2012;  Kaswala et al., 2012;  EI-Mahmood et al. 2010 

and Banu et al. 2013 also reported that the phytochemical study revealed the presence of phenols, saponins, 

glycosides and tannins. 
   Table 1 : Phytochemical analysis of various extracts of G.arborea (leaf and stem) 

Phytochemical  

Components 

Petroleum ether Ethyl Acetate Acetone Ethanol Aqueous 

Leaf Stem Leaf Stem Leaf Stem Leaf Stem Leaf Stem 

Alkaloids 

 

 

 

 

+ 

 

 

- 

 

 

+ 

 

+ 

 

 

+ 

 

 

+ 

 

 

 

+ 

 

 

+ 

 

 

+ 

 

 

 

+ 

 Saponins 

 

- - - - - + - + + + 

Phenolic compounds + + - - - - + + + + 

Tannin 

Ferric chloride 

+ - - - - - - - + + 

Protein - - - - + - + - - - 
Amino acids - - - - - - - - - - 
Reducing sugar + + - - - - - - - - 
Glycosides + + - - - - - - + + 
Flavonoides + + - - + + + + - - 
Phenols + + + + + + + + + + 
Coumarins 

 

 

Coumarins 

+ + - - - - - - - - 
Resins - - - - - - - - - - 
Steroids/Terpenoids + + + - + - + - - + 

     Keys: (+) = indicates present, (-) = indicates absent 
The antioxidant activity of leaves and stem of G. arborea were carried out by measuring reducing ability free 

radical scavenging activity with various extracts (petroleum ether, ethyl acetate, acetone, ethanol and water) by 

using DPPH assay (Fig.1-5). Ascorbic acid was used as standard control. In leaf and stem, ethanol extracts were 

most active with low IC 50 of 13.89 and 18.03 µg/ml respectively (Fig.-6). Results of present study about the ethanol 

extract are in support of the findings of Hutke and Naswale, (2020). In leaf the petroleum ether (15.47 µg/ml) was 

second significant extract and for stem aqueous extract (28.9 µg/ml) in present study. Attanayake et al., (2015) 

reported IC50 36.89 ±1.23 µg/ml as the antioxidant potential of aqueous stem bark extract of G. arborea whereas 

Patil et al. (2009) reported methanol extract which contained large amounts of phenolic compounds and exhibited 

high antioxidant and free radical scavenging activities. Flavonoids isolated from G. arborea exhibited moderate 

antioxidant activity, (Shoeb et al.  2014). 
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            Fig. 1 - 5 DPPH radical scavenging activity (% inhibition) of Gmelina arborea (Leaf & Stem) 

 

 
Fig.6- IC50 values of G.arborea  Leaf and Stem 
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Fig.1  Ethanol extract
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Fig. 2 Petroleum ether extract
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Fig. 3 Acetone extract
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Fig. 4 Ethyl acetate extract
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Fig. 5  Aqueous extract
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