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Abstract : Vitex negundo Linn.(Verbenaceae) is a well –known medicinal herb that is used in Indian system of medicine.The 

present study deals with the analysis of phytochemical constituents by qualitative and quantitative analysis of Vitex negundo (Linn.) 

stem were done using various extracts. All part of the plant contain number of secondary metabolites such as alkaloids 

,phenols,flavonoids,glycosidic irridoids,tannins and terpenes were analysed by qualitative and quantitative analysis.Quantitative 

analysis were also conducted  to determine the amount of alkaloids,flavonoids and saponins. 

 

Keywords:-Vitex negundo linn.,Qualitative,Quantitative ,phytoconstituents. 

__________________________________________________________________________________________________________

Introduction 

The evaluation of all the drugs is based on phytochemical and 

pharmacological approaches which leads to the drug discovery 

referred as natural product screening . 

 Vitex negundo is the plant of Verbenaceae family and is 

commonly known as five leaved chaste tree,is an aromatic 

large shrub or small slender tree about 3 meter in height. 

It is widely used as the folk medicine particularly in south and 

southeast Asia.Vitex negundo is important one.This plant of 

verbenaceae family is commonly  known as Nirgundi(Hindi) 

and five leaved chaste tree (English) Vitex negundo 

Linn.(Sambhalu) . 

Any part of the plants may contain active components such as 

bark ,leaves, flowers, roots fruits and seeds.Phytochemicals 

are the chemical produce by various parts of the plants . These 

bioactive constituent of the plant are alkaloids,flavonoids, 

phenols glycosidic irridoids ,tannins and terpines.The stem 

bark also contain essential oil which shows presence of α-

pinene,limonene,camphene,β-phellandrene,citral 

,caryophyllene. 

Various medicinal properties are attributed to it particularly in 

the treatment of the anti-inflammatory,fungal diseases 

,antioxidant and hepatoprotective disorders. 

 

Qualitatative phytochemical screening will help to understand 

a varities of chemical compound produced by plants  and 

quantification of those metabolites will help to extract purify 

and identify the bioactive compounds  for useful aspects to 

human beings. 

Materials and methods:- 

Selection of the plant species:-  

The stems of Vitex negundo(Linn.) were collected from 

Methwade, Sangola,Solapur,Maharashtra (India). The stems 

were dried under shade for 15 days, grounded into fine powder  

 Authentication of the plant materials:-  

The plant was authenticated by Department of Botany, 

Sangola College of Arts, Science and Commerce Sangola, 

Solapur, Maharashtra (India). 

Extraction of the plant material:-  

The fine stem powder of  Vitex negundo  (Linn.) is placed in a 

thimble or porous bag  which is made up of filter paper or 

cellulose.The extraction were carried out using  ethyl acetate 

and ethanol as solvent using Soxhlet extraction. The 

extractions were carried out for about 7 days at a temperature 

between 65
o
C and 70

o
C. 
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Qualitative Phytochemical Analysis:- 

Phytochemical analysis of the organic and aqueous extract 

was carried out according to the general method of 

Harbone(1998).Basic phytochemical screening was carrird out  

using simple chemical tests to detect the presence of 

secondary plant constituents such as alkaloids 

,tannins,flavonoids,saponins,triterpines, 

sterols,phenols,glycosides,reducing sugar and soluble 

carbohydrates. 

 

 1)Detection of Alkaloids :-  

a)Dragendorffs Test:- 

The 2-3 ml of extract was treated  with Dragendorffs 

reagent.Formation of red precipitate indicated presence of 

alkaloids. 

b) Wagners Test:- 

The 2-3 ml of extract  was treated with Wagners reagent . 

Formation of reddish brown precipitate  indicated in presence 

of alkaloids. 

c)Mayers Test:- 

The 2-3 ml of extract was treated with Mayers reagent 

.Formation of cream coloured precipitate indicated in presence 

of alkaloids. 

 

2)  Detection of Glycosides:- 

a)Legal’s Test:- 

To aqueous or alcoholic extract  ,1ml pyridine and 1ml sodium 

nitroprusside.Pink to red color appears. 

b) Liebermanns -Burchared Test:- 

Mix 2 ml extract with chloroform .Add 1-2 ml  acetic 

anhydride  and 2drops of conc.sulphuric acid from side of test 

tube. First red,then blue and finally green color are appeared. 

c)Borntrager’s Test:- 

To  3 ml extract,add dil.sulphuric acid .Boil and filter.To cold  

filtrate.Add  equal volume of chloroform or benzene.Shake 

well.Seperate the organic solvent. Add ammonia.Ammonical 

layer turns pink or red. 

 

 

 

 

 

3) Detection of Flavonoids:-  

a)Lead Acetate Test :- 

The extract were treated with few dropes of lead acetate 

solution. Formation of yellow colored precipitation .indicated 

presence of  flavonoid. 

b)Alkaline Test :- 

The extract was trrated with few dropes of sodium hydroxide 

solution .Formation of intence yellow color ,which become 

colorless on addition of dilute acid ,indicating the presence of  

flavonoids. 

c)Shinoda Test:- 

To the extract add few fragments of magnesium ribbon and 

conc.HCL was added.Appearence of magneta color after few 

minutes indicated presence of flavonoids. 

 

4) Detection of carbohydrates:- 

a)Molisch’s Test :- 

The extract is treated with Molisch’s reagent and conc. 

Sulphuric acid was added along the sides of test tubes to form 

a layer .Areddish voilet ring shows presence of carbohydrate. 

b)Barfoed’s Test:- 

Extract was treated with Barfoed’s reagent  and boiled on 

water bath .Formation of reddish precipitate presence of  

monosaccharides.  

c)Benedict’s  Test:- 

To the extract Benedict’s reagent was added and boiled on 

water bath . Formation of orange red precipitatate indicates in 

presence of reducing sugars. 

d)Fehling’s Test:- 

Extract  were hydrolysed with dilute hydrochloric acid 

,neutralized with alkali and heated with Fehling’s A and B 

solution. Formation of red precipitate indicates presence of 

reducing sugars. 

 

5)Detection of Triterpenoids and Polysterols:- 

a)Salkaowski Test:- 

Extract were dissolved in chloroform ,chloroform solution is 

treated with few dropes of conc. Sulphuric acid ,shaken and 

allow to stand . Appearance of golden yellow colour  indicated 

in presence of triterpenes and sterols. 

b)Liebermann Burchard’s Test:- 
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Extract were dissolved in chloroform .To the chloroform 

solution few dropes of acetic anhydride ,was addad boiled and 

cooled .concentrated sulphuric acid was added carefully along 

the sides of test tube .Formation of brown ring at the junction 

indicated in presence of triterpenoids and polysterols. 

 

6)Detection of saponins:- 

a)Foam Test:- 

Extract were diluted with distilled water to20 ml and this was 

shaken in graduated cylinder for 15 minutes .Formation of 1 

cm layer of foam indicated in presence of saponins.  

 

Quantitative Determination of Secondary Metabolites: - 

 

1)Estimation of Alkaloids: 

 Alkaloids were determined using Harborne method 7 . Five 

grams of the sample was weighed into a 250 ml beaker, 200 

ml of 10% acetic acid in ethanol was added and covered and 

allowed to stand for 4 h. This was filtered and the extract was 

concentrated on a water bath to one quarter of the original 

volume. Concentrated ammonium hydroxide was added drop 

wise to the extract until the precipitation was complete. The 

whole solution was allowed to settle and the precipitate was 

collected and washed with dilute ammonium hydroxide and 

then filtered. The residue is the alkaloid, which was dried and 

weighed. The percentage of the alkaloid  calculated as 

% Alkaloid = Weight of alkaloid Weight of sample × 100. 

 

2) Total Saponins: The fruit extract was ground and 20 g of 

extract put into a conical flask and 100 ml of 20% ethanol is 

added to the sample 11. The sample is heated over a hot water 

bath for 4 h with continuous stirring at about 55 ºC. The 

mixture is then filtered and the residue re-extracted with 

another 200 ml of 20% ethyl alcohol. The combined extracts 

are reduced to 40 ml over a water bath at about 90 ºC. The 

concentrate is then transferred into a 250 ml separating funnel 

and 20 ml of diethyl ether is added to the extract and 

vigorously shaken.  

The aqueous layer is recovered while the diethyl ether layer is 

discarded and the purification process is repeated. 60 ml of n-

butanol is added and the combined n-butanol extracts is 

washed twice with 10 ml of 5% sodium chloride. The 

remaining solution is then heated in a water bath and after 

evaporation; the samples are dried in the oven to a constant 

weight and values are expressed as mg/g of extract.The 

percentage of the saponin calculated as 

% Saponin = Weight of saponin Weight of sample × 100. 

 

3) Determination of Flavonoid:- 

 100 gm of the plant sample were extracted repeatedly with 

100ml of  aqueous  methanol allowed to stand for 24 hours at 

room temperature. After discarding the supernatant, the 

residue was re-extracted (three times) with the same volume of 

ethanol. Whatman filter paper number 42 (125 mm) was used 

to filter whole solution of each wood sample. Each wood 

sample filtrate was later transferred into a crucible and 

evaporated to dryness over a water bath. The content in the 

crucible was cooled in a desiccator and weighed until constant 

weight was obtained. The percentage of flavonoid was 

calculated as 

 % Flavonoid = Weight of flavonoid Weight of sample × 100.  

Results and Discussion:- 

 

The present study was carried out on the vitex negundo (Linn.) 

revealed the presence of active phytochemical 

constituents.The active phytochemical  compounds of Vitex 

negundo(Linn.) were qualitative and quantitatively analysed 

from stem.Qualitative phytochemical screening showed the  it 

is abundant in the phytochemicals such as 

alkaloids,glycosides,flavonoids,sterols,triterpenes,carbohydrat

es,saponins.Results are mentioned in table no.1 

 

The quantitative estimation of secondary metabolites revealed 

that various phytochemical constituent present in the plant 

extract.In stem sample of the Vitex negundo Linn. The alkaloid 

content was 2.2(w/w), the flavonoids content was 3.2(w/w), 

glycosides content was 1.6(w/w).Result are mentioned in the 

table no.2 
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Table.1 .Qualitative phytochemical analysis of Vitex negundo (Linn.) stem 

Sr.No. Chemical 

constituents 

Tests                                                    Extracts 

Pet.ether 

extract 

Chloroform 

extract 

Ethyl 

acetate 

extract 

Ethanol 

extract 

Aqueos 

extract 

1 Alkaloids Wagner’s test _ + + + + 

Mayer’s test _ _ _ + + 

Dragendroff’s 

test 

_ _ _ + + 

2 Glycosides Legal’s test + + + + + 

Lierman-

Burchard test 

_ _ _ _ _ 

Borntrager ‘s 

test 

_ _ _ _ _ 

3 Flavonoids Shinodas  test + _ _ _ _ 

Lead acetate _ _ + + + 

Alkaline 

reagent 

+ + + _ _ 

4 Carbohydrates Molisch’s test + _ _ _ _ 

Barfoed’s test _ _ _ _ _ 

Fehling’s test _ _ _ _ + 

Benedict’s test + + + + _ 

5 Triterpenoids Salkaowski 

test 

+ + + + _ 

Liberman 

burchard test 

+ + + + _ 

6 Sterols Salkaowski 

test 

+ + + + + 

Liberman 

burchard test 

+ + + + + 

7 Saponin Foam  test _ + + + + 

 

Table 2.Quantitative  phytochemical analysis of Vitex negundo (Linn.)  

 

Sr.No              parameter                      % yield 

1 Alkaloids                      2.2% 

2 Glycosides                       1.6% 

3 Flavonoids                        3.2% 
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