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ABSTRACT 

Nelumbo nucifera Gaertn. (Family -Nymphaeaceae) commonly known as Indian lotus. Also 

known as the sacred lotus has been used in the indigenous system of medicine. Phytochemical 

constituents, free radical scavenging activity and total antioxidant activity of various extracts of 

Nelumbo nucifera flowers were carried out in the study. Phytochemicals were extracted from 

Nelumbo nucifera flowers using various solvents such as aqueous, benzene, chloroform, ethanol, 

ethyl acetate and methanol and petroleum ether. Screening of phytochemicals showed positive 

results for the presence of flavanoids, alkaloids, phenols, glycosides, carbohydrates and tannins. 

Phytochemicals were best extracted in methanol. The antioxidant activity of the extracts was 

measured in terms of reducing power and 2, 2-diphenyl-1-picrylhydrazyl (DPPH) radical 

scavenging capacity. The methanolic extract was found to possess comparatively higher 

antioxidant properties. So, the present data suggests that methanolic extract of lotus flower 

constitute significant amounts of phytochemical compounds and are good source of antioxidants. 
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INTRODUCTION 

Nelumbo nucifera Garetn, namely known as Lotus, it is a perennial aquatic plant grown and 

consumed throughout Asia. All parts of Nelumbo nucifera have been used in oriental medicine 

for various medicinal purposes. Its leaves are known for diuretic and astringent properties and 

are used to treat fever, sweating, and strangury, and also used as a stypic.  Moreover, the extract 

of Nelumbo nucifera leaves has been found to inhibit digestion, slower absorption of lipid 

metabolism, up-regulate energy expenditure, reduce the development of atherosclerosis, show 

hepatoprotective and antioxidant activity and inhibit human peripheral blood mononuclear cell 

proliferation in vitro
1
.The ripe seed of plant are very effective in case of neurasthenia, 

spermatohoea and metrorrhoea. The decoction of leaves and seeds are very effect for insomnia, 

haemorrhage and haematemesis. Filaments in the form of decoction are used in treating body 

stool, haematourea, utrein haemorrhage and hematemesis
2.

It also has antioxidant, 

physicopharmacological, antidiabetic, antiobisity, antimalarial and antifungal effect, anti 

diarrhoeal, hepatoprotective and free radical scavenging and antipyretic effect
1
.  The most 

important macromolecules (lipids, proteins and nucleic acids) in human body as well as in food 

materials have been reported to undergo oxidative damage caused by free radicals such as 

superoxide and hydroxyl radicals generated in certain biochemical processes
3
. These free 

radicals may lead to protein denaturation, lipid peroxidation, DNA lesions and finally diseased 

conditions if not captured effectively. Moreover, a large number of natural compounds such as 

ascorbic acid, tocopherols, phenolic acids, and other phytochemical compounds present in food 

materials have been reported to possess antioxidant properties due to the presence of hydroxyl 

groups in their chemical structures
4
. These antioxidant compounds prevent the oxidative damage 

to macromolecules by scavenging the free radicals produced in various biochemical processes 

occurring in human body
5
. The other possible mechanisms reported for the activity of 

antioxidant compounds include prevention of chain initiation, prevention of hydrogen 

abstraction, peroxide decomposition and reduction of metal ions
6
.Usually all parts of this plant 

viz. rhizome, leaves and seeds, are utilized by humans as food products and herbal medicines. 

The rhizomes of lotus possess hypoglycaemic, diuretic, anti-inflammatory and antioxidant 

activities. These are recommended with other herbs as traditional medicines for the treatment of 

fever, sunstroke and various types of gastric problems
7
. The present work deals with the 

preliminary phytochemical investigation of various extracts (benzene, chloroform, ethanol, ethyl 

acetate, methanol and petroleum ether) of Nelumbo nucifera, to identify the major group of 
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phytochemicals which impart the medicinal property to the plant. Free radical scavenging 

activity using DPPH assay and total antioxidant of various extracts of Nelumbo nucifera were 

also analyzed. 

MATERIALS AND METHODS 

Collection of the Medicinal plant 

The fresh white lotus flower was collected from Nagercoil, Kanyakumari district. Selected 

samples were authenticated (BSI/SRC/5/23/2012-13/Tech 1700) by Botanical Survey of India, 

Coimbatore. 

Extraction, Preparation and Isolation of the selected medicinal plants: 

The flower of Nelumbo nucifera was dried initially under shade. It was preserved in air tight 

containers and it was powdered with the use of mechanical grinder. For the preliminary study, 

Fresh samples of Nelumbo nucifera were screened for the presence of phytochemicals. Five 

grams of Nelumbo nucifera were weighed, mashed and homogenized with 50ml of alcohol, acid 

(1% HCl) and water separately. These were boiled for one hour, cooled, filtered and used for the 

analysis of phytochemicals. The extract of Nelumbo nucifera flowers were subjected to 

preliminary phytochemical screening such as flavanoids, phenols, anthocyanins, tannins, 

saponins, steroids, alkaloids and terpenoids using standard procedure
8
.    

Preparation of the Organic Extract for Phytochemical Analysis 

Dried and powdered flowers were defatted to remove fatty material. 20 gm of weighed powdered 

flowers of Nelumbo nucifera were packed in Soxhlet extractor separately and extracted with 

petroleum ether at 60-80°C for 36 hrs and completion of extraction was confirmed by pouring a 

drop of extract from the thimble on a filter paper, which does not show the presence of any oil 

spot. The column pack of leaves and flowers were removed and dried, then they were subjected 

separately to continuous hot extraction with absolute methanol in soxhlet apparatus for 24 hrs 

and completion of extraction was confirmed by pouring a few drop of extract from the thimble, 

left no residue on evaporation. After complete extraction the solvent was evaporated and 

concentrated to dry residue for further analysis. The qualitative phytochemical tests of various 

extracts of Nelumbo nucifera were carried out using standard procedure
9
. 

Determination of Free Radical Scavenging Activity (DPPH Radical Scavenging Activity) 

The free radical scavenging activity of the methanolic extract was determined according to the 

method of Braca
10

. Briefly, 0.1 ml of extract and standard compound BHA (butylated 

hydroxyanisole) of variable concentration (100-500 μg/ml) was added to 3 ml of 0.004% DPPH 

(in ethanol). The samples were incubated for 30 min in the dark and the absorbance of the 
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reaction mixture was measured at 517 nm spectrophotometrically
11

. The standard compound 

BHA was used for comparison. Lower absorbance of the reaction mixture indicates higher free 

radical scavenging activity. The percent of DPPH radical scavenging activity was calculated as 

[(Ac-Ae)/Ac] 100, where Ac is the absorbance of the control and Ae is the absorbance of the 

extract/standard 
11.

 

Determination of Antioxidant Capacity by Phosphomolybdenum Method: 

The antioxidant activity of the methanolic extract was determined by the phosphomolybdenum 

method as described by Prieto
12

. Briefly, 0.3 ml of extract was mixed with 3 ml of reagent 

solution (0.6 M sulfuric acid, 28 mM sodium phosphate and 4 mM ammonium molybdate). The 

reaction mixture was incubated at 95 °C for 90 min and cooled to room temperature. Finally, 

absorbance was measured at 695 nm using a spectrophotometer12 against blank. Methanol (0.3 

ml) in place of extract was used as the blank. The total antioxidant capacity was expressed as the 

number of equivalents of ascorbic acid (AAE) in micrograms per milligram of extract 
13.

 

Total antioxidant activity = 100 [1- (Ao-At) / (Ao0–At0)] 

Where Ao is the OD of the sample at time to minutes and At is the time of the sample at time t = 

90minutes. Ao0 and At0 represent the OD of the control at time t = 0 minutes and t = 90 minutes 

respectively. 

RESULT & DISSCUSION  

Phytochemical analysis 

The preliminary phytochemical screening showed the presence of Phytoconstituents such as 

alkaloids, carbohydrates, proteins, phenolic compounds, glycosides, flavanoids and tannins. 

Table -1 Phytochemical constituent of Various Extracts of Nelumbo  nucifera 

Phytochemicals Inference 

A B C E EA M PE 

Amino acids + - - + - + - 

Anthraquinones - + + + + + - 

Alkaloids + - - + _ + - 

Carbohydrates + - + + + + - 

Flavanoids + + + + + + - 

Glycosides - + + + + + - 

Saponins - - - - - _ - 

Steroids + + - + + + - 

Tannins + + + + + + - 

Terpenoids + + + + + + - 

Phenols + + + + + + - 

Fixed oils and fats - - - - - - + 
+ Presence; - Absence 

A -Aqueous; B-Benzene; C-Chloroform; E-Ethanol; EA -Ethyl acetate; M -Methanol; PE-Petroleum ether 
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The phytochemical analysis of the aqueous,  benzene, chloroform, ethanol, ethyl acetate, 

methanol and petroleum ether extracts of Nelumbo nucifera showed positive results for the 

presence of  flavonoids, alkaloids, phenols, steroids, glycosides, carbohydrates, aminoacids, 

terpenoids and tannins. Methanolic extract of Nelumbo nucifera flower gave the maximum 

extraction of phytochemicals than any other extracts. Methanolic extract was followed by the 

presence of phytochemical constituents. 

The Nelumbo nucifera plant has antioxidant, anti-diabetic, anti-obesity, anti-fungal activity that 

are the due to the presence of alkaloids, nuciferin, nor-nuciferine, flavonoids, glycosides and 

polyphenolic constituents
14

. 

Free radical scavenging activity of Nelumbo nucifera 

The stable free radical scavenging activity by DPPH method is an easy, rapid and sensitive way 

to survey the antioxidant activity of a specific plant extract
15

.Figure 1 indicates the percentage of 

free radicals scavenging activity in various extractions with different concentrations (10-100µg) 

of Nelumbo nucifera. 

The result showed that methanolic extract of Nelumbo nucifera gave the highest DPPH 

scavenging activity among the various extracts. Among the extracts, chloroform extract showed 

the second highest scavenging activity and the least activity was noted in ethyl acetate fraction. 

The IC50 of methanol extract of Nelumbo nucifera was found to be 69µg/ml. This indicates the 

Nelumbo nucifera is a rich source of antioxidant. 

 

Figure1 (DPPH free radical scavenging activity) 

Total Antioxidant Capacity of Nelumbo Nucifera 

The total antioxidant potential of various extracts of Nelumbo nucifera was analyzed. Figure 2 

was shown the total antioxidant activity of various extracts of Nelumbo nucifera. Methanolic 
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extract of Nelumbo nucifera exhibited strongest total antioxidant activity of 89.75 µg of ascorbic 

acid/mg of extract among the various extracts while ethyl acetate yielded the lowest value of 

32.56 µg of ascorbic acid/mg of extract. The antioxidant activity of methanolic extract of 

Nelumbo nucifera may be due the presence of flavanoids and phenols in the extract. The results 

indicate that Nelumbo nucifera rich in phytochemical, which may be responsible for its 

medicinal property. The antioxidant activity of Nelumbo nucifera may be due the presence of 

flavanoids and tannins. Among the extracts methanolic extract showed the maximum activities 

for DPPH and total antioxidant activity. Further studies are under progress in our laboratory for 

the isolation of the active compounds 

 

Figure 2 Total antioxidant activity of various extract of Nelumbo nucifera flower) 

CONCLUSION 

From the study, it may be concluded that Nelumbo nucifera is a rich source of phytochemical 

and has antioxidant property. Phytochemical were extracted best in methanol among the solvents 

and methanolic extract showed the maximum DPPH and total antioxidant activities. 
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