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Abstract: The phytochemical constituents that are present in the plant are responsible for the pharmacological property. Based up on 

the metabolic properties the phytochemical constituents are further divided into two categories namely primary and secondary 

metabolites. The medicinal properties of the plants are generally distinguished by the presence or absence of the secondary 

metabolites as well as the activities of the compound. In the present study an attempt has been made to perceive the qualitative and 

quantitative analysis of various phytochemicals in the inflorescence of the plant Aerva javanica belongs to the family 

Amaranthaceae, which is commonly known as Desert Cotton. By using sequential extraction viz., petroleum ether, chloroform and 

ethanol the extracts were extracted from the inflorescence of Aerva javanica. Out of the three solvent systems analysed the ethanolic 

extract exhibits highest percentage yield. In terms qualitative analysis of the secondary metabolites examined the inflorescence of 

Aerva javanica revealed the presence of alkaloids, flavonoids, terpenoids, tannins, carbohydrates, proteins and amino acids in all the 

three extracts. The important secondary metabolities such as flavonoids, phenols and tannins were quantitatively analysed in all the 

three extracts. 

 

Index Terms - Aerva javanica,  Phytochemical, Flavonoid, Phenolic Compounds. 

I. INTRODUCTION 

 

       Plants constitute a source of novel chemical compounds which are of potential use in medicine and other applications. Plants are 

occupying important position in allopathic medicine, herbal medicine, homoeopathy and aromatherapy (Anand et al., 2014). In this 

modern world medicinal plants are the important source of drug. Various parts of the plants have been used to cure many diseases 

since ancient time because they are known to contain certain bioactive compounds called phytochemicals (Joshua et al., 2020). 

Phytochemicals are secondary metabolites occurring naturally in different parts of plants posses, defence mechanism to protect them 

from various diseases and their absence does not affect the plant (Geethika and Sunojkumar, 2017). Aerva javanica is an erect, much-

branched perennial herb that is a native of Africa and also distributed in various parts of the world. Different parts of the plant have 

wide applications in folk medicine, for example the whole plant is used for chest pain, diarrhoea, and as a diuretic and demulcent 

(Arbab et al., 2016). In traditional medicine it has been used against skin infections, inflammation, abdominal worms, fever, intestinal 

gases and rheumatism (Nawaz et al., 2015). In the present study the inflorescence of A.javanica plant was studied exhaustively for its 

potential phytochemical constituents for its medicinal values. 

II. PLANT DESCRIPTION 

Systematic position 

CLASS      :  Dicotyledons 

   ORDER     :  Caryophyllales 

  FAMILY   :  Amarnthaceae 

                                                                           GENUS     :  Aerva 

                           SPECIES   :  javanica (BURM. F.) SHULT. 

        Vernacular name: Desert cotton 
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MATERIALS AND METHODS 

 3.1 Collection of the plant samples 

The plant A. javanica was collected in Coimbatore District, Tamil Nadu. The authenticity of the plant was confirmed in the 

Botanical survey of India, Southern Circle, Coimbatore by referring the deposited specimen. The voucher number of the specimen 

is BSI/SRC/5/23/2021/Tech-746. The inflorescence was shade dried and powdered coarsely. The powder was stored in air tight 

container and used for further successive extraction. 

3.2 Solvent extraction 

The powdered plant sample was extracted excessively with petroleum ether, chloroform and ethanol using Soxhlet apparatus at 55- 

85⁰C for 8 to 10 hours in order to extract the non polar and polar compounds (Elgorashi and Van Staden, 2004). The solvent of 

respective extracts were reduced at room temperature and stored under 4⁰C for further use. 

3.3 Extractive yield 

The extracted plant samples of petroleum ether, chloroform and ethanol were concentrated to dryness under reduced pressure using 

rotary vaccum evaporator to remove traces of water molecules and lyophilized powder were stored at -20⁰C for further studies. 

The percentage yield of evaporated plant extract were calculated as follows 

                           [Extract + Container (g)] – [Empty container (g)]  

Yield (%) = x 100 

 

3.3 Phytochemical screening 

Chemical tests were carried out by using standard procedures to identify the preliminary phytochemical screening following the 

methodology of Sofowara (1993), Trease and Evans, (1989), Savithramma et al., (2011),  Kokate (2003) and Harborne (1973). 

3.3.1Test for alkaloids 

Dragendroff’s test 

To 2 mg of plant extracts 5ml of distilled water was added to that 2 ml of HCl was added followed by 1 ml of Dragendroff’s reagent. 

Formation of orange red precipitate indicates the presence of alkaloids. 

Mayer’s test 

1 ml of extract was taken and to it 1 ml of Mayers reagent is added and shaken. Whitish or creamy precipitate implies presence of 

alkaloids. 

3.3.2 Test for flavonoids 

Lead acetate test 

      To 1 ml of extract few drops of lead acetate was added and shaken. Formation of yellow precipitate signifies the presence flavonoids. 

3.3.3 Test for terpenoids 

Salkowski test 

5 ml of extract was mixed in 2 ml of chloroform and conc H₂SO₄. A reddish brown interface was formed to show the presence of 

terpenoids. 

3.3.4 Test for tannins 

FeCl₃ test 

0.1 mg of crude extract was boiled with 4 ml of distilled water and filtered. 2 ml of 5% ferric chloride was added slowly. Resulting in 

dark blue or greenish black colour indicates the presence of tannins. 

3.3.5. Test for phenols 

Lead acetate test 

2mg of crude plant extract was diluted with 5ml of distilled water to that 3ml of 10% lead acetate solution was added. Appearance of 

white precipitate indicates the presence of phenols.  

3.3.6 test for coumarins 

NaOH test  

To 3ml of plant extract 3ml of 10% sodium hydroxide was added and placed in boiling water bath. Formation of yellow colour 

indicates the presence of coumarines. 

3.3.7 Test for glycosides 

Salkowski’s test 

To 1ml of crude extract 2ml of concentrated H₂SO₄ was added. Formation of reddish brown precipitate indicates the presence of 

glycosides. 

3.3.8 Test for saponin 

1ml of distilled water was added to 10 drops of plant extract dissolved and boiled with 10ml distilled water in a test tube, shaken 

vigorously to froth and allowed to persist of 10 minutes. Appearance of foam indicates the presence of saponin.  

3.3.9 Test for gums and mucilage   

5ml of extract was diluted with distilled water were added separately to 25ml of absolute alcohol with constant stirring. White or 

cloudy precipitate indicates the presence of gums and mucilage. 

3.3.10 Test for carbohydates 

Benedict’s test 

To 0.5 ml of extract, 5 ml of Benedict’s solution was added and boiled for 5 minutes. Formation of brick red coloured precipi tate 

indicated the presence of carbohydrates. 

3.3.11 Test for proteins 

Millon’s test 

1 ml of extract was dissolved in 1 ml of distilled water and 5-6 drops of Millon’s reagent were added. Formation of white precipitate, 

which turns red on heating, indicates the presence of proteins. 

3.3.12 Test for amino acid 

One ml of the extract was treated with few drops of Ninhydrin reagent. Appearance purple colour shows the presence of amino acids. 

 

 

                     Sample weight (g) 

http://www.ijcrt.org/


www.ijcspub.org                                                   © 2022 IJCSPUB | Volume 12, Issue 2 April 2022 | ISSN: 2250-1770 

IJCSP22B1057 International Journal of Current Science (IJCSPUB) www.ijcspub.org 623 
 

III. QUANTITATIVE DETERMINATION OF SECONDARY METABOLITES 

4.1 Estimation flavonoids  

0.5 ml of extract solution was mixed with 0.2ml of diluted water and 0.15ml of 5% sodium nitrate solution and maintained for 6 

mins. 0.15 ml of 10% aluminium chloride solution was added and allowed to stand for 6min. To that 2.0 ml of 4% sodium hydroxide 

solution was added. Finally the volume was made upto 5.0ml with distilled water and mixed thoroughly. After 15 mins of incubation 

the absorbance was determined at 510nm. Appearance of pink colour shows the presence of flavonoid content. The total flavonoid 

content was expressed as Rutin equivalent mg RE/g extract on a dry weight basis using the standard curve. 

4.2 Total phenol content  

The total phenolic content was estimated using Folin ciocalteau reagent by Sidduraju and Becker. 20μg of the extract was taken and 

made up to 1ml using distilled water. To that 500μl of Folin-Phenol reagent (1:1) was added and 2.5ml of sodium carbonate was 

added. The mixture was shaken well and incubated in dark for 40 mins to develop colour. The absorbance was measured at 725 nm. 

A calibration curve of Gallic acid was constructed and linearity was obtained in the range of 10-50 μg/ml. The total phenol content in 

the plant extracts were expressed as mg of Gallic acid equivalent (mg GAE/g extract) by using the standard curve. 

4.3 Total tannin content  

Tannin content of A.javanica was estimated by the method of Siddhuraj and Manian. 500 μL of the extract were taken in the test tube 

separately and treated with100mg of polyvinyl polypyrrolidone and 500 μL of distilled water. This solution was incubated at 4⁰C for 

4 h. Then the sample was centrifuged at 5000rpm for 5 mins and 20 μL of the supernatant was taken. The phenolic content of the 

supernatant was measured at 725nm and expressed as the content of the free phenolics on a dry matter basis. From the above results, 

the tannins content of the extract were calculated as follows: 

Tannins (mg GAE/g extract) = Total phenolics (mg GAE/g) – Free phenolics (mg GAE/g) 

IV. RESULTS AND DISCUSSION  

5.1 Extractive yield 

Table.5.1 shows the percentage of yield of crude successive extracts (petroleum ether, chloroform and ethanol) of the inflorescence 

part of  A. javanica. Ethanolic extract has exhibited the highest yield percentage (9.5%) followed by chloroform (7.4%). The 

petroleum ether extract showed the lowest yield percentage (3.02%). 

Table 5.1: Extractive yield 

 

SOLVENT PERCENTAGE YIELD 

(w/w) 

PETROLEUM ETHER 3.2 

CHLOROFORM 7.4 

ETHANOL 9.5 

 

5.2 Quanlitative estimation of secondary metabolite 

Secondary metabolites are substances manufactured by plants that make them competitive in their own environment. The screening 

of phytochemicals suggests both physiological and medicinal activities of the plant.  In present investigation secondary metabolites 

were analysed qualitative and quantitatively. The present analysis of phytochemical screening (Table.5.2) revealed that A. javanica 

inflorescence contained alkaloids, flavonoids, terpenoids, tannins, carbohydrates, proteins and amino acids where present in all the 

three extracts of petroleum ether, chloroform and ethanol. Whereas tannins, phenols, coumarins and glycosides where present only in 

two extracts namely chloroform and ethanol. The study revealed that the ethanolic extract have more phytochemical constituents 

when compared with other extracts. 
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Table 5.2: Qualitative phytochemical estimation of secondary metabolites 

 

 

PHYTOCHEMICALS 

 

PETROLEUM 

ETHER 

 

 

CHLOROFORM 

 

ETHANOL 

 

ALKALOIDS 

 

+ 

 

+ 

 

+ 

 

FLAVONOIDS 

 

+ 

 

+ 

 

+ 

 

TERPINOIDS 

 

+ 

 

+ 

 

+ 

 

TANNINS 

 

+ 

 

+ 

 

+ 

 

PHENOLS 

 

+ 

 

_ 

 

+ 

 

COUMARINS 

 

_ 

 

+ 

 

+ 

 

GLYCOSIDES 

 

+ 

 

_ 

 

+ 

 

SAPONIN 

 

_ 

 

_ 

 

_ 

 

GUMS AND MUCILAGE 

 

+ 

 

_ 

 

_ 

 

CARBOHYDATES 

 

 

+ 

 

 

+ 

 

 

+ 

 

 

PROTEINS 

+ + + 

 

AMINO ACID 

 

+ 

 

+ 

 

+ 

 

5.3 QUANTITATIVE ESTIMATION OF SECONDARY METABOLITE 

5.3.1 Estimation flavonoids  

Flavonoids are an important class of natural products; particularly, they belong to a class of plant secondary metabolites having a 

polyphenolic structure (Panche et al., 2016).The total flavonoid content of the extract was found to be 0.69mg RE /g in petroleum 

ether, 0.71±0.02mg RE /g in chloroform and 0.83mg RE /g in ethanolic extract (Table.5.3) and were expressed in Rutin equivalent. 

Flavonoids have antioxidative, anti-inflammatory, anti-mutagenic and anti-carcinogenic properties (Burak & Imen 1999).  

5.3.2 Total phenol content  

Phenols are the largest group of secondary metabolites. The phenolic content in the inflorescence extract of A.javanica were 

expressed in gallic acid equivalence and were found to be 0.53mg GAE /g in petroleum ether, 0.42mg GAE /g in chloroform and 

0.64mg GAE /g in ethanol (Table.5.3). They carry strong natural antioxidants having key role in wide range of biological and 

pharmacological properties such as anti-inflammatory, anticancer, antimicrobial, antiallergic, antiviral, antithrombotic, 

hepatoprotective (Działo et al., 2016). 

5.3.3 Total tannin content  

Tannins are amorphous, astringent substances occurring widely in the bark, wood, leaves, and resinous exudations of plants 

(Živković et al., 2009). The total tannin content of the extract were expressed in Tannic acid equivalents and was found to be 0.12mg 

GAE/g in petroleum ether extract, 0.24mg GAE/g in chloroform extract and 0.18mg GAE/g in ethanolic  extract (Table.5.3). In the 

past few years tannins have also been studied for their potential effects against cancer through different mechanisms (Tanimura et al., 

2005). 

Besides the above findings the inflorescence of the plant Aerva javanica has several phytochemicals in the above mentioned solvents. 

It would be more appropriate to enhance further research on clinical application for improving the plant based drug industry and 

development of new drug of herbal origin. 
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Table 5.3: Quantitative phytochemical estimation of secondary metabolites 

 

 

SOLVENT 

 

FLAVONOID  

mg RE/100 g 

 

PHENOL  

mg GAE/100 g 

 

TANNIN  

mg GAE/100g 

 

PETROLEUM ETHER 

 

0.69±0.02 

 

0.53±0.02 

 

0.12±0.05 

 

CHLOROFORM 

 

0.71±0.02 

 

0.42±0.04 

 

0.24±0.05 

 

ETHANOL 

 

0.83±0.01 

 

0.64±0.05 

 

0.18±0.06 
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