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ABSTRACT 

Adhatoda Vasaka commonly known as Vasaka, Baker or Malabar Nut belongs to Acanthaceae family. It is 

evergreen plant having bitter taste and unpleasant smell. It has approximately height of 1 to 2.5 m. The leaves 

and flowers of this plant are extensively used Antidiabetic, antitussive, Thrombolytic, Anti-Alzheimer, 

antimicrobial, cardiovascular protection, anticholinesterase, anti-inflammatory, Bronchodilatory, and other 

important activities. Although the medicinal values of this plant are due to the presence of small doses of 

active compounds which produce physiological actions in the human and animal body. Vasicine and 

vasicinone were extracted from the leaves of Justicia Adhatoda. The novel compound alkaloid vasicine, which 

was isolated from the ethanol extract of J. Adhatoda leaves. Vasicine showed mostly antidiabetic and 

moderate antiplasmodial, antitubercular, anti-inflammatory, insecticidal, muscle stimulant activity too. 

Adhatoda Vasaka plant has a vital medicinal role in our country (India) as well as other country. This plant 

has been used commonly in Ayurvedic System of medicine. The present paper gives an account of updated 

information on its phytochemical and pharmacological activities.  

 

    Keywords – Adhatoda, Vasaka, vasicine, vasicinone, Malabar Nut, Adeloda serrata, Acanthaceae, 
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INTRODUCTION 

J. Adhatoda. Justicia Adhatoda L. (Family Acanthaceae) is a shrub, Widespread throughout the tropical 

regions of Southeast Asia. The name, J. Adhatoda L. is commonly known as Vasaka subclass Asteridae and 

specie Adhatoda or Malabar nut. It is a perennial, evergreen and highly branched shrub (1.0 m to 2.5 m 

height) with unpleasant smell and bitter taste. 

Medicinal plants represent a rich source of antimicrobial agents. Plants are used medicinally in different 

countries and are a source of many potent and powerful drugs. It has been established that up to 25% of the 

drugs prescribed in conventional medicines are allied directly or indirectly to natural substances mostly of 

plant origin. In recent years, pharmaceutical companies have spent a lot of time and money in developing 

natural products extracted from plants, to produce more cost-effective remedies that are affordable to the 

population. [3] 

Traditionally used medicinal plants produce a variety of compounds of known therapeutic properties. There 

is a growing interest in herbal remedies due to the side effects associated with the therapeutic agents (oral 

hypoglycemic agents and insulin for the treatment of diabetes mellitus). Chronic hyperglycaemia causes 

glycation of protein that in turn leads to secondary complications effecting the eyes, kidneys, nerves and 
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arteries. These complications can be prevented, delayed or decreased by maintaining blood glucose values 

close to normal.  

The alkaloids from Justicia Adhatoda have reported excellent antibacterial activity against the most resistant 

bacteria such as Staphylococcus aureus, Pseudomonas aeruginosa and the highly pathogenic bacteria like 

Salmonella typhi, E.Coli. 

Many traditional folk medicinal and herbal extracts have been used for the treatment of diabetes mellitus, 

most of them have shown good effects but some exert only little or no effect on glycaemic control in 

experimental studies. 

The leaf juice is shown to cure diabetes diarrhoea, dysentery and liver relevant disorders. Two major alkaloids 

of J. Adhatoda are vasicine and vasicinone formed by the oxidation of vasicine at C-8 position and possess 

interesting biological activities including antihyperglycemic effects reported by different authors. [4] 

 

PLANT PROFILE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                               

 

                                                                                          
                                                                                 
 

 

 

 

 

 

 

Synonyms: 

Justicia Adhatoda L. is an accepted name 

the synonyms are as follows, 

 Adeloda serrata  

 Adhatoda pubescens Moench 

 Adhatoda Vasaka Nees. 

 Adhatoda zeylanica Medik. 

 Dianthera latifolia  

 Ecbolium latifolium. 

 Recbolium adhatoda  

 Gendarussa adhatoda 

Taxonomical classification: 

 Species- Justicia Adhatoda L. 

 Genus- Justicia L. 

 Family- Acanthaceae 

 Order- Lamiales 

 Superorder- Asteranae 

 Class- Magnoliopsida 

 Subdivision- Spermatophyte 

 Division- Tracheophyte 

 Superdivision- Embryophyte 

 Infrakingdom- Streptophyta 

 Subkingdom- Viridiplantae 

 Kingdom- Plantae [4] . 

 

Vernacular names: 

 Sanskrit: अटरुष (Atarusa) 

 Marathi: अडुळसा (Adulsa) 

 English: Malabar nut 

 Hindi: अडुसा (Arusa) 

 Bengali: বাসক (Basak) 

 Malayalam: ആടല ോടകം 

(Ata lotakam) 

 Tamil: ஆடாத ாடட (Acalai) 

 Kannada: ಅಡುಸೋಗೆ (Adusoge) 

 Gujarati: અરડૂસી (Aradusi) 

 Telugu: వాసకం (Addasaramu) 

 Punjabi: بیکڑ (Bansa) [5]. 

 

 

fig. no.1 Justicia adhatoda leaves 

Common names: Arusa, Vasaka, Adulsa, Adhatoda, Atarusa etc. 

 

Credit Of Fig.1 Shehla Sammi et.al journal of Pure and Applied Biology 
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Geographical sources: 

Justicia Adhatoda (L.) Nees (family Acanthaceae) is a shrub widespread throughout the tropical regions of 

Southeast Asia. The plant grows throughout the India an altitude of 1300m in the sub-Himalayan tract, also 

found in Nepal, Pakistan, Myanmar, Sri Lanka Bangladesh, Myanmar and Germany. It usually Grows in waste 

places frequently near villages and often as an escape from cultivation n as a hedge plant. Found on a variety 

of sites from moist river banks to dry slopes and disturbed areas, at elevations from sea level to 1,300 metres 

[2] 

Morphological characters: 

It is a thick or dense shrub 1.2-2.4m high, sometimes arborescent to 6 m. High with many long opposite 

ascending branches, stem is yellowish bark with teret in shape and glabrous. Leaves are 10-20 by 9-8 cm. 

elliptic-lanceolate, acuminate, minutely puberulous when young, glabrous when mature, entire, dark green 

above, paler beneath, base tapering. Main nerves are 10-20 pairs with reticulate venation between; petioles 1-

2.5 cm. long. Flowers are dense axillary pedunculate spikes 2-8 cm long towards the end of the branches. 

Penducles are 3-10cm long. It has capsular four seeded fruits. Stout shorter than the leaves, bracts are 

reaching1-2 by 0.5-1.2 cm elliptic subacute glabrous and have 5-7 nerves, closely reticulately veined, 

bracteoles are 1.5 to 2 by 0.3-0.4mm., oblong-lanceolate, acute, with ciliolate Addasaram, 1-nerved, 

reticulately veined. Calyx rather less than 1.3 cm. long, glabrous or slightly pubescent, divided to within 2 

mm. of the base; sepals imbricate, oblong-lanceolate, acute, 3-nerved, reticulately veined. Corolla white, with 

a few irregular pinkish coloured bars in the throat, 2.5-3 cm. long, pubescent outside; tube 1-2 cm. long, the 

lower half cylindric, 4mm. diam., the upper half much laterally inflated; upper lip 2 by 1.3 cm. ovate oblong, 

curved, obtuse, notched; lower lip as long as the Upper, the lobes 1.3cm. deep, ablong, rounded, the middle 

lobe the broadest. Filaments hairy at the base, long, stout, Curved; lower anther-cells minutely apiculate (not 

white-Apurred) at the base. Ovary pubescent; lower part of style Pubescent, Capsules 1.5-2 by 0.6-0.8 cm. 

clavate, subacute, Shortly and bluntly pointed, pubescent; solid stalk flattened, 1 cm. long. Seeds 5-6 mm. 

long, orbicular-oblong, tubercular-verrucose, glabrous [8]. 

 

Leaves: 

A yogic practice is to chew the leaf buds alone or with a Little ginger root, to clear the respiratory passages 

in preparation for the vigorous breathing exercises. The Various preparation of leaves are used for curing 

bleeding, haemorrhage, skin diseases, wounds, head-ache and leprosy in Southeast Asia. The bruise fresh 

leaves are used for snake-bites in India and Sri Lanka usually, yellow leaves are exploited for cough and 

smoke from leaves is used for asthma the plant leaves are used for checking postpartum haemorrhage and 

urinary trouble.  There are various chemical metabolites are obtained from leaves such as alkaloids, 

flavonoids, saponins, vasicine, vasicinone, vasicinolone, proteins and carbohydrates. etc these chemical 

metabolites obtained mostly from leaves are used as medicine against bronchitis, blood disorders, leprosy, ear 

diseases, thirst, asthma, fever, vomiting, loss of memory, leucoderma, jaundice, tumors, etc. 

The leaves of Adhatoda Vasaka are light-green in colour, characteristic odour, taste is bitter, size is 10-13 cm 

long. The shape of leaves is ovate-lanceolate, apex is acuminate, margin slightly crenate to entire, base is 

symmetric, venation is pinnate and texture is leathery as shown in Fig. 4. The transverse section of showed 

palisade layer, epidermis, spongy mesophyll, trichomes, phloem, xylem, collenchyma and cystolith as shown 

in Fig. 5[12]. 

 
table no.1: microscopical characters of j. adhatoda leaf. 

Parameter Observation 

Nature of lamina Dorsiventral 

Palisade Double layer 

Trichomes 

Covering trichomes 

Glandular trichome 

2-4 celled blunt Sessile 

Epidermal cell Polygonal thin walled 

Stomata Diacytic 
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Phytochemistry: 

The chemical compounds found in J. adhatoda plant includes essential oils, fats, resins, sugar, gum, amino 

acids, proteins and vitamins ‘C’ etc. The phytochemical analysis to show that phenols, tannins, alkaloids, 

anthraquinone, saponins, flavonoids and reducing sugars were found in the leaves of J. adhatoda. But the 

pharmacologically most studied chemical component in J. adhatoda is a bitter quinazoline Alkaloid, vasicine 

(1, 2, 3, 9-tetrahydropyrrole [2, 1-b] Quinozolin-3-ol, C11H12N2O) which is present in the leaves, roots and 

flowers.  It can be synthesized by addition of 2-aminobenzylamine to the vicinyl vicinal trycarbonyl reagent 

which leads to the short synthesis of Vasicine. The pharmacological activities of vasicine and Vasicinone are 

well known. Recent investigations on vasicine showed bronchodilatory activity comparable to theophylline, 

both in vitro and in vivo. Both the alkaloids in combination Showed pronounced bronchodilatory activity. 

Vasicine also exhibits strong respiratory Stimulant activity. There has also been a report of thrombopoietic 

(platelet increasing) activity with vasicine. uterine stimulant activity and moderate hypotensive activity of the 

alkaloids have been observed. Vasicine is metabolized to vasicinone and analysis of plant leaf extract showed 

that it contained 0.85% vasicine and 0.027% vasicinone.  Sitosterol, β-Glucoside-galactose and deoxyvasicine 

have been isolated from the roots of the plant. 2’-4- dihydroxychalcone- 4-glucoside has also been recognized 

in the flowers. Flowers of Adhatoda Vasaka mainly contain kaempferol and quercetin. A new triterpenoid, 3 

–Hydroxy-D-friedoolean-5-ene, along with the known compounds, epitaraxerol and peganidine have been 

isolated from the aerial parts of Adhatoda Vasaka Nees. 

Elemental analysis using atomic absorption spectrophotometry revealed the presence of major (K, Na, Ca and 

Mg) and trace (Zn, Cu, Cr, Ni, Co, Cd, Pb, Mn and Fe) elements in Adhatoda Vasaka. Adhatoda Vasaka 

mainly consists of alkaloids containing pyrroquinazoline ring Derivatives like vasicine, vasicol, vasicinone 

along with other miner constituents. Vasicine is a Major bioactive alkaloid of Vasaka which contain 

pyrroquinazoline ring. [6] 
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MATERIALS AND METHODS 

 

Plant material – 

 

The fresh leaves of Justicia adhatoda were collected from Marathwada region of Maharashtra, India. The 

leaves of the plant were thoroughly washed with tap water to remove dirt and dried for 15 days under shade 

and optimal ventilation. The dried leaves were pulverised in course to fine powder using mortar and pestle.  

 

Extraction Of J. Adhatoda Leaves (Maceration) – 

 

 

The leaves (200 g) were shade dried for 10-14 days under room temperature. 

 

Commercial electrical stainless-steel blender was used to make the material as a fine powder. 

 

The material was soaked with 99% ethanol with constantly stirred for 24 hours. 

 

The resulting extract was filtered and the filtrate was concentrated under reduced pressure at 56°C to afford 

a green mass. 

 

 

  

 
 

 

 

 

 

fig.2 ethanolic extract fig.3 chloroform extract fig.4 aqueous extract 
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PHYTOCHEMICAL SCREENING METHODS 

 

1) Test for alkaloids -: 

(a) Dragendorff’s test  

1mL of extract was taken and placed into a test tube. Then 1mL of potassium bismuth iodide solution 

(Dragendorff’s reagent) was added and shaken. An orange red precipitate formed indicates the presence of 

alkaloids.  

(b) Wagner’s test.  

1mL of extract was taken and placed into a test tube. Then 1mL of potassium iodide (Wagner’s reagent) was 

added and shaken. Appearance of reddish-brown precipitate signifies the existence of alkaloids.  

(c) Mayer’s test.  

1mL of extract was taken and placed into a test tube. Then 1mL of potassium mercuric iodide solution 

(Mayer’s reagent) was added and shaken. Emergence of whitish or cream precipitate implies the presence of 

alkaloids.  

(d) Hager’s test.  

1mL of solution of an extract was taken and placed into a test tube. Then 1mL of saturated ferric solution 

(Hager’s reagent) was added and shaken. Formation of yellow-coloured precipitate indicates the existence of 

alkaloids. 

 

2) Test for glycosides -: 

(a) Bontrager’s test (modified).  

One gram of the crude extract was first weighed, placed into a test tube, and dissolved in 5mL of dilute 

hydrochloric acid. Then 5mL of ferric chloride (5%) solution was added. The mixture was shaken and placed 

over water bath. Then the mixture was allowed to boil for 10min, cooled, and filtered. Afterward, the mixture 

was then extracted again with benzene. Finally, equal volume of ammonia solution was added to benzene 

layer. Appearance of pink color indicates the presence of anthraquinone glycosides.  

(b) Legals test.  

1mL of an extract was taken, and then an equal volume of sodium nitroprusside was added followed by few 

quantities of sodium hydroxide solution and shaken. Formation of pink-to-blood-red precipitate signifies the 

existence of cardiac glycoside.  

(c) Keller–Killiani test. 

2mL of the extract was taken and diluted with equal volume of water. Then 0.5mL of lead acetate was added, 

shaken, and filtered. Again, the mixture was extracted with equal volume of chloroform, evaporated, and 

dissolved the residue in glacial acetic acid. Then few drops of ferric chloride were added. Again, the whole 

mixture was placed into a test tube containing 2mL of sulfuric acid. Emergence of reddish-brown layer that 

turns bluish green implies the presence of digitoxose. 

 

3) Test for steroids and triterpenoids -:  

(a) Liebermann Burchard’s test.  

This method is utilized for an alcoholic extract. Extract needs to dry out first through evaporation, then 

extracted again with chloroform. Add few drops of acetic anhydrites followed by sulfuric acid from the side 

of the test tube. Formation of violet to blue-colored ring at the junction of the two liquids indicated the 

presence of steroids.  

(b) Salkowski’s test.  

1mL solution of the extract was taken and 2mL of chloroform was added, shaken, and filtered. Few drops of 

concentrated sulfuric acid were added to filtrate, shaken, and allowed to stand. Development of golden-yellow 

precipitate indicates the presence of triterpenes. 

 

4) Test for tannins -:  

(a) Gold Beater’s skin test.  

A Gold Beater’s Skin was obtained from Ox skin. The Gold Beater’s Skin was soaked in 2% hydrochloric 

acid and washed with distilled water. Then it was placed in a solution of an extract for 5min and washed with 

distilled water. Finally, it was placed in 1% ferrous sulfate solution. If the Gold Beater’s Skin changed to 

brown or black tannins is present.  

(b) Gelatin’s test.  
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1mL of extract was taken and placed in a test tube. Then 1% gelatin solution containing sodium chloride 

added and shaken. Appearance of white precipitate indicates the presence of tannins.  

 

5) Test for flavonoids -:  

(a) Shinoda’s test. 

1mL of extract was taken and placed into a test tube. Then, few drops of concentrated hydrochloric acid were 

added followed by 0.5mg of m Mrimandoium turnings and shaken. Emergence of pink coloration indicates 

the presence of flavonoids.  

(b) Lead acetate test.  

To detect the presence of flavonoids, 1mL of extract was taken and placed into a test tube. Then few drops of 

lead acetate added and shaken. Formation of yellow precipitate signifies the presence of flavonoids.  

(c) Alkaline reagent test.  

1mL of extract was taken and placed into a test tube. Then few drops of sodium hydroxide solution were 

added and shaken. Emergence of intense yellow color that turns to colourless after adding dilute acid implies 

the existence of flavonoids  

 

6) Test for phenols -: 

(a) Lead acetate test.  

1mL solution of an extract was taken and placed into a test tube. Then 1mL of alcoholic solution was added, 

followed by dilution with 20% sulfuric acid. Finally, solution of sodium hydroxide was added. Formation of 

red-to-blue color signifies the occurrence of phenols.  

(b) Mayer’s reagent test (potassium mercuric iodide test).  

To a solution of plant extract, 1mL of Mayer’s reagent was added in an acidic solution. Manifestation of white 

precipitate shows the existence of phenolic compounds.  

 

7) Test for protein -:  

a) Biuret test.  

Some quantity of an extract was taken and 4% sodium hydroxide solution of the drug was produced. This is 

followed by the addition of 1 % copper sulfate. Appearance of violet color implies the existence of peptide 

linkage.  

(b) Ninhydrin test.  

1mL of an extract was taken and placed into a test tube. Then 0.25% of ninhydrin reagent was added and 

shaken. The mixture was then boiled for few minutes. Formation of blue color signifies the presence of 

protein.  

(c) Xanthoproteic test.  

1mL of the extract was taken and placed it into a test tube. Then few drops of nitric acid were added and 

shaken. Emergence of yellow-color indicates presence of protein. 
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table no.3 test for steroid’s 

Chloroform Extract Ethanolic Extract Aqueous Extract 

   

 

Positive Negative Negative 

table no.4 test for flavonoid’s (lead acetate test) 

Chloroform Extract Ethanolic Extract Aqueous Extract 

   

 

Positive Positive Negative 

table no.2 test for alkaloids (Wagner’s test) 

Chloroform Extract Ethanolic Extract Aqueous Extract 

   

 
 

Negative Positive Negative 

CHEMICAL TEST’S 
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table no.5 test for terpenoids (Salkowski test) 

Chloroform Extract Ethanolic Extract Aqueous Extract 

   

 

Positive Positive Positive 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

table no.6 test for saponin (foam test) 

Chloroform Extract Ethanolic Extract Aqueous Extract 

   

 
 

Positive Positive Positive 

table no.7 test for tannins (phenazone test) 

Chloroform Extract Ethanolic Extract Aqueous Extract 

   

 

Positive Negative Negative 

http://www.ijcrt.org/


www.ijcspub.org                                                   © 2022 IJCSPUB | Volume 12, Issue 3 July 2022 | ISSN: 2250-1770 

IJCSP22C1026 International Journal of Current Science (IJCSPUB) www.ijcspub.org 240 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PHARMACOLOGICAL ACTIVITY OF JUSTICIA ADHATODA – 

 

1) Respiratory Disorders - 

AV has been used for thousands of years in various traditions for inflammatory conditions of respiratory tract 

without any adverse effect. In a critical review, AV has been acknowledged as a mainstream natural agent 

used for the inflammatory condition of the respiratory tract. It has been also proven for activities such as 

bronchodilatation, antitussive, antihistaminic, relief in chronic disorders like asthma. 

 

2) Bronchodilator - 

In 1959, a first study was reported to claim bronchodilatation activity of vasicinone, alkaloid of AV. [13] Along 

with vasicinone, hitherto, a unknown alkaloids from AV showed pronounced protection against allergen-

induced bronchial obstruction in guinea pigs.[14] Vasicine is also claimed to have bronchodilator activity. A 

study was conducted to assess a mode of action of a bronchodilator obtained by the chemical modification in 

the molecule of alkaloid vasicine named 6, 7, 8, 9, 10, 12-hexahydro-azepino- [2, 1-b]-quinazoline12-one 

(RLX). The oral administration of RLX (10 and 20 mg/kg) inhibited antigen-induced mast cell degranulation 

and histamine secretion from target tissues. These results suggested that RLX could be acting such as 

disodium cromoglycate and aminophylline with additional attributes of oral efficacy and long duration of 

action. [15] 

 

3) Anti-inflammatory Activity - 

Few studies have been reported the anti-inflammatory activity of AV. The anti-inflammatory activity of 

phytochemicals of AV tested using carrageenan and CFA-model induced paw edema. The results revealed 

that vasicine showed most potent anti-inflammatory effects (59.51%) at the dose of 20.0 mg/kg at 6 h after 

carrageenan injection. In another experiment, the modified hen’s egg chorioallantois membrane test was used 

to evaluate anti-inflammatory activity of the methanol extract of AV. The alkaloid fraction showed potent 

activity at a dose of 50 µg/pellet equivalent to that of hydrocortisone. [16] 

table no.8 test for cardiac glycosides (killer Killiani test) 

Chloroform Extract Ethanolic Extract Aqueous Extract 

   

 
 

Positive Positive Negative 

table no.9 test for protein (Ninhydrine test) 

Chloroform Extract Ethanolic Extract Aqueous Extract 

 

 

 

 

 

 
 

Negative Negative Negative 
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4) Anti-Alzheimer Activity -  

In a study conducted by Shereen et al. showed extracts of AV has inhibitory effect on acetylcholinesterase, 

and this effect on enzyme is reversible. Researcher claimed that the herbal drug AV may be used in the 

treatment of Alzheimer. [17] Along with above-said beneficial health effects, the AV also showed few other 

activities which have indirect effect on human health conservation, namely, antifungal, [18,19]
 larvicidal [20,21] 

and acaricidal. Although AV has been used as a medicine from long back and claimed to be safe for the use 

as medicine still few adverse effects have also been reported like cytotoxicity, adverse reaction in the form of 

urticaria, exanthema, and contact dermatitis in Sweden population. [22] 

 

5) Antitussive - 

AV has been also identified for its antitussive activity. It has been proved as effective as codeine on 

mechanically or electrically and irritant aerosols induced coughing, respectively, in rabbits and guinea pig. 
[23] In another experiment, pharmacodynamics characteristics of arabinogalactan samples extracted from AV 

have been investigated for antitussive activity. In a citric acid-induced cough model test drug was administered 

orally in guinea pigs. There was 67% cough suppression with AV which was comparable with codeine (62%). 
[24] 

 

6) Thrombolytic Activity -  

Prasad et al. and Ratnasooriya et al. reported the thrombolytic potential of crude extract of roots of AV using 

in vitro clot lysis model. In another experiment, at 5 mg/ ml concentration of root extract of AV showed 

19.63% clot lysis activity which was highly significant comparing with negative control, normal saline. [25] 

 

7) Antidiabetic Activity - 

 Adhatoda Vasaka has been also proved for its anti-glucosidal activity. In screening experiment, 40 traditional 

herbs were tested for rat intestinal α-glucosidase. The methanolic extract from the leaves of AV showed the 

highest sucrose inhibitory activity 

‘Diabetic encephalopathy’ refers to diabetes associated cognitive decline (DACD), which involves 

oxidativenitrosative stress, inflammation and cholinergic dysfunction. Current study was designed to 

investigate the effect of Adhatoda Vasaka, a known anti-inflammatory, antioxidant, anti-cholinesterase and 

anti-hyperglycaemic plant, on diabetic encephalopathy [26] 

 

9) Anti-tuberculosis Activity - 

 The extraction and determination of alkaloids was performed and confirmed by phytochemical analysis. Six 

different quinazoline alkaloids (vasicoline, vasicolinone, vasicinone, vasicine, triterpenes and anisotine) were 

found in the leaf of Justicia Adhatoda (J. Adhatoda). The presence of the peaks obtained through HPLC 

indicated the diverse nature of alkaloid present in the leaf. The enzyme ȕ-ketoacyl-acyl carrier protein 

synthase III that catalyses the initial step of fatty acid biosynthesis (FabH) via a type II fatty acid synthase has 

unique structural features and universal occurrence in Mycobacterium tuberculosis (M. tuberculosis). Thus, 

it was considered as a target for designing of anti-tuberculosis compounds. Docking simulations were 

conducted on the above alkaloids derived from J. Adhatoda. The combination of docking/scoring provided 

interesting insights into the binding of different inhibitors and their activity. These results will be useful for 

designing inhibitors for M. tuberculosis and also will be a good starting point for natural plant-based 

pharmaceutical chemistry [β8]. [27] 

 

10) Antifungal activity-  

▪ Sample preparation: Identical as for antibacterial activity.  

▪ Media preparation: PDA (39g) in distilled water (1 litre) was heated to 100oC to dissolve it completely. 

After that it was sterilized by autoclaving at 121oC for 15 minute and mixed well before pouring.  

▪ Use of culture: Aspergillus was used as a culture.  

▪ Method: Same method was applied for antifungal activity as for antibacterial activity as mentioned above 

except for the culture used. 

▪ Maintenance:  

Nutrient agar for bacterial strains was prepared by autoclaving them at 121°C at 15 lbs/sq.-inch presence for 

30 minutes. The medium was poured in Petri plates and allowed to solidify. Microbial culture dilution was 

prepared by taking a loop full of microbial culture and mixing it with distilled water, for uniform distribution 

of microorganism in Petri plate. [28]\ 
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▪ Procedure: 

The bacterial cultures were maintained on nutrient broth and stored at 4°C. Cultures were reactivated by 

streaking culture on a nutrient agar plate before every test. A loop full of broth containing microbes was 

picked from this broth tube, transferred to nutrient agar plate and incubated for 16-18 h at 37°C prior to the 

test. [29] 

 

11) Antibacterial Activity - 

▪ Antibacterial activity Sample preparation: The ethanol extract (10mg) of leaves or bark is taken and 

dissolved in DMSO (0.5 mL).  

▪ Media preparation: Agar (28g) was mixed with distilled water (1.0 litre) and heated to 100 oC to dissolve 

completely. After that it was sterilized by autoclaving at 121oC for 15 minutes.  

▪ Culture used: Antibacterial activity of J. adhatoda was evaluated on the following cultures: Escherichia coli 

(Gram negative bacteria) Staphylococcus aureus (Gram positive bacteria) 

Ethanolic extracts of J. Adhatoda leaves (JAL) and root bark (JARB) were evaluated for their antibacterial 

activity against pathogenic microorganisms. The results for antibacterial activity of JAL and JARB are 

presented in Table 2. Ethanolic extract of J. Adhatoda leaves showed good antibacterial activity against 

Escherichia coli and Staphylococcus aureus 56.57% and 58.66% respectively while only the ethanolic extract 

of the root bark of J. Adhatoda showed 88.15% activity against Staphylococcus aureus [30] 

▪ Maintenance:  

Nutrient agar for bacterial strains was prepared by autoclaving them at 121°C at 15 lbs/sq.-inch presence for 

30 minutes. The medium was poured in Petri plates and allowed to solidify. Microbial culture dilution was 

prepared by taking a loop full of microbial culture and mixing it with distilled water, for uniform distribution 

of microorganism in Petri plate. [28] 

▪ Procedure: 

The bacterial cultures were maintained on nutrient broth and stored at 4°C. Cultures were reactivated streaking 

culture on a nutrient agar plate before every test. A loop full of broth containing microbes was picked from 

this broth tube, transferred to nutrient agar plate and incubated for 16-18 h at 37°C prior to the test. [29] 

 

RESULT 

Leaf extracts of Adhatoda vasica were then subjected to regular phytochemical analyses to uncover the 

presence or absence of following phytochemicals alkaloids, steroids, flavonoids, Terpenoids, Tannins Extract, 

Saponins and Glycosides. 

 
table no. 10 phytochemical test for chloroform ethanol and aqueous extract 

S. No. Phytochemicals 

Chloroform Extract 
[+ means Present; - 

means Absent] 

Ethanol Extract 
[+ means Present; 

- means Absent] 

Aqueous Extract 

[+ means Present; - 

means Absent] 

1 Alkaloids 

(Wagner’s test) 
- + - 

2 Steroids 

 
+ - - 

3 Flavonoids 

(Lead acetate test) 
+ + - 

4 Terpenoids 

(Salkowski test) 
+ + + 

5 Tannins Extract 

(Phenazone test) 
+ - - 

6 Saponins 

(Foam Test) 
+ + + 

7 
Cardiac glycoside 

(KellerKilliani test) - + 
- 

8 
Protein 

(Ninhydrin Test) + + 
+ 
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Antibacterial Activity- 

Antibiotic resistance is a great dilemma faced by the world today. To overcome this problem, innovative 

antimicrobials present naturally in plants will help to tackle it. The example of S. aureus reveals the fact that 

it has become resistant to several antibiotics; Tetracyclines, Penicillin G, Macrolides, Gentamicin and 

Lincosamides to which it was previously susceptible (Chatterjee and Chakroborti, 1980). The test samples 

(Chloroform and ethanolic extract) were tested against the selected bacterial species and results are presented 

in fig. 1.  

The results of the antibacterial activity in terms of percent zone of inhibition Against S. aureus, the percent 

zone of inhibition was; 21.5mm viz 56.6% zone of inhibition with cantrol37.5mm Viz 82% zone of Inhibition. 

The results of the antibacterial activity in terms of percent zone of inhibition Against E. coli, the percent zone 

of inhibition was; 22mm viz 58.7%. zone of inhibition with std control 38 mm viz 80% zone of inhibition 

           

 

 

 

 

 

 

 

        fig. no.5 antibacterial zone of chloroform and ethanolic extract of a. Vasaka leaves against e. coli and s. aureus 

table no.11 antibacterial zone of inhibition against e. coli and s. aureus 
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DISCUSSION  

The important chemical constituents identified in AV are vasicine, vasicol, adhatonine, vasicinone, vasicinol, 

vasicinolone, adhavasicinone, and anisotine. Various analytical methods have been adopted for identification 

and isolation of chemical constituents.  

The leaf extracts (ethanol, chloroform) of A. Vasaka have been analyzed for the presence of qualitative 

phytochemicals. During the analysis, these extracts were analyzed for Steroids, Tannin, Saponin, 

Anthocyanin, Coumarins, Alkaloids, Proteins, Amino acids, Diterpenes, Phytosterol, Phenol, 

Leucoanthocyanin, Cardiac glycosides and Flavonoids (Table 10). It can be observed from (Fig. 3) that 

chloroform extracts were unable to show the presence of alkaloids while ethanol was proved to be the suitable 

medium for extraction of alkaloids from A. Vasaka leaves. Alkaloids are proven to cause the beneficial 

biological compound for human health and is important part of diet for ages. Moreover, they showed the 

potential for organic synthesis for searching new semisynthetic and synthetic compounds with possibly better 

biological activity in controlling and preventing many diseases. 

The results also showed the antibacterial activity of these leaf extracts of Adhatodavasica against various 

pathogens (Fig.5). Tannis are well documented to exhibit the biologically active compounds against E. coli 

and S. aureus. Results obtained from this study indicates that by using agar-well diffusion method, pure 

ethanolic extracts od A. Vasaka leaves showed maximum antimicrobial effects against the tested bacteria. 

Therefore, current study also provided a justification of using ethanolic extraction method to obtain 

phytochemicals which can sway the disease-causing pathogens. It is noted that major portion of medicinal 

plants have least effectiveness against gram negative as compared to gram positive organisms. Chloroform 

and ethanolic extracts of A. Vasaka leaves have a potential antibacterial activity against bacterial pathogens 

and to cure infections caused by bacterial such as E. coli, S. aureus and S. pyogenes. 
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