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ABSTRACT- The present study was carried out to investigate the presence of phytochemicals in the 

leaves of Isodon rugosus (Wall. ex Benth.) Codd., Ajuga parviflora Benth and Indigofera heterantha 

Brandis. The study reveals that methanolic leaf extracts of all these three plants contain important 

chemical compounds which may be the bioactive constituents. Indigofera heterantha exhibited the 

highest phytochemical diversity, with five of the six tested groups present. Thus, I. heterantha represents 

a promising candidate for future pharmacological explorations aimed at discovering new drugs. 

Index terms – Alkaloids, medicinal plants, phytomedicines, secondary metabolites. 

 

I. INTRODUCTION 

The use of plants by humans for medicinal purpose dates back to pre-historic time. The plants are the vast 

reservoir of potential drugs and in the recent years the significance of medicinal plants has gained 

increasing recognition [1].  These green factories are the main contributors in the development of new 

medicines and health-related products. The extraction and identification of several bioactive chemical 

compounds from these plants have led to the development of some drugs having high efficacy [2-3]. 

Research studies have revealed that many secondary plant metabolites possess medicinal as well as 

nutritional values and thus play pivotal roles in promoting human and cattle health [4]. Phytochemical 

screening has revealed that a variety of compounds are present in plants, e.g., alkaloids, steroids, 

glycosides, tannins, flavonoids, saponins etc. A variety of plant-derived compounds and extracts are 

known for their ability to act as antioxidants and have significant potential in scavenging free radicals. 

[5,6]. Ssecondary metabolites in plants serve as protective agents against attacks by insects, 

microorganisms and herbivores [7]. Plant based drugs are often cost effective, readily available, safe, 

efficient and generally have minimal side effects. The plants traditionally used for medicinal use for 

centuries are now considered the best choice of modern research for therapeutically effective new drugs 

including anticancer [8], antimicrobial [9 and antihepatotoxic agents. [10]. With the growing global 

interest in plant-derived medicines, preliminary phytochemical screening of medicinal plants has now 

become imperative to facilitate the discovery of novel drugs with improved pharmaceutical potential. 

Since ancient times, plant products have played an important role in traditional medicine system. Any 

plant part may contain therapeutic constituents, thus, bioactive compounds can be derived from leaves, 

flowers, bark, fruits, roots or seeds. Understanding the chemical constituents of plants is important, as it 

provides valuable insights for the synthesis of complex chemical compounds. 
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II. MATERIALS AND METHODS 

(1)  Plant collection and preparation of Extract: 

In the present work, qualitative phytochemical screening was carried out in three plant species Isodon 

rugosus (Wall. ex Benth.) Codd., Ajuga parviflora Benth. and Indigofera heterantha Brandis for 

detecting presence/absence of alkaloids, flavonoids, phenols, terpenoids, saponins and steroids from 

methanolic extracts of their leaves.                      

The details of the plants screened, their families, vernacular names and their therapeutic uses are given in 

Table-1. The preliminary qualitative phytochemical screening was carried out on crude dry leaf powder 

of 3 selected plants as mentioned in Table-1 below. 

 

S.No Name of Plant Vernacular 

name 

Family Uses as reported in previous 

studies from UT of J&K 

1.  Isodon rugosus (Wall. 

ex Benth.) Codd.                             

Kothal Lamiaceae stomachache, Foot fever, 

snake bite, diarrhea, [11, 12].                                                        

2.  Ajuga parviflora Benth                             Fuljari Lamiaceae diarrhea, stomachache, 

wounds, cold, chest 

congestion, diuretic 

[11,12,13] 

3.  Indigofera heterantha 

Brandis. 

Kathu Fabaceae Abdominal pain, halitosis, 

toothache, tooth caries, 

styptic, wounds, 

antimicrobial, improve 

eyesight and digestion, 

myalgia [14,15,16,17]   

 

Fresh plants or their leaves were collected from different regions in the study area from March to October 

2024. The leaves were thoroughly washed, and then left to dry in the shade for several days. Once dried, 

the material was chopped into smaller pieces and ground into a fine powder under sterile conditions. 

Approximately 50 grams of this powdered material was placed in a Soxhlet extractor and subjected to 

methanol extraction for 6 hours at 80°C to remove fats. The resulting methanolic extract was collected, 

concentrated using a rotary evaporator, weighed, and stored in sterilized, sealed vials at 4°C for future 

use [18].  

(2) Qualitative phytochemical screening for detection of secondary metabolites.  

Preliminary phytochemical tests were performed for detection of some important chemical groups in 

methanolic leaf extracts of 3 selected plant species by using different methods like Iodine test, alkaline 

reagent test, Ferric chloride test, Salkowski test and Froth test with slight modifications. 

Alkaloids (iodine Test) 

The methanolic extract of the crude dry powder of each plant was evaporated to dryness in a boiling 

water bath. The residue was dissolved in 2NHCl. The mixture was filtered and the filtrate was divided 

into 2 equal portions. Test sample was prepared by adding a small amount of the sample (a few millilitres 

of the extract) in a test tube whereas in other test tube control was setup by adding the same volume of 

the solvent used for extraction (methanol) without the sample. Test tubes were llabelled to keep track of 

the samples and controls.  Using a dropper few drops of the iodine solution prepared in dil. hydrochloric 

solution was added to both the test sample and the control. After thorough mixing of the contents, each 

test tube was placed in a water bath and heated gently. The colour changes that occur over time were 

observed minutely. The presence of alkaloids was indicated by the colour change, usually from 

brownish-red to green or violet which becomes visible on comparison of the colour change in the test 

sample with that of the control [19].  

Flavonoids (Alkaline reagent test) 

The presence of flavonoids was estimated by alkaline reagent test involving the reaction of flavonoids 

with an alkaline reagent, resulting in a characteristic colour change. The methanolic extract of the crude 

dry powder of each plant was treated with a few drops of concentrated sodium hydroxide solution. The 

reaction mixture was heated on a water bath. The appearance of yellowish pink or red colour within a few 

minutes indicated the presence of flavonoids [19].  
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Phenols (Ferric chloride test) 
A small quantity of methanolic extract is dissolved in 2ml of distilled water followed by addition of a few 

drops of 10% aqueous ferric chloride solution. If a green or blue colour develops, it indicates the 

presence of phenols [18].    

Terpenoids (Salkowski test) 

Salkowski test was used to detect terpenoids.  

To the 5 ml extract, 2 ml of chloroform was added, after which 3 ml of conc. sulfuric acid was gently 

added to form a layer. A reddish-brown coloration of the inter face was formed to show positive results 

for the presence of terpenoids [20]. 

Saponins (Froth test) 

Frothing test was performed for detection of saponins. The crude dry powder of each plant was 

vigorously shaken with distilled water and was allowed to stand for 10 minutes and classified for saponin 

content as follows: no froth indicate absence of saponins and stable froth more than 1.5 cm indicated the 

presence of saponins [19]. 

Steroids (Salkowski test) 

 Crude extract was mixed with chloroform and a few drops of concentrated H2SO4, shaken well and 

allowed to stand for some time. Appearance of red colour at the lower layer indicated the presence of 

steroids [20]. 

 All the results are depicted in Figure-1 and summarized in Table-1. 

 

            
                             Fig 1 (i)                    Fig 1 (ii)  

                      
                                 Fig 1 (iii) 

 

Key: (a) Test for alkaloid (b) Test for flavonoids (c) Test for phenols (d) Test for terpenoids (e) Test for 

saponins (f) Test for steroids 

Fig.1: 1(i) Isodon rugosus (Wall. Ex Benth.) Codd   Fig 1(ii) Ajuga parviflora Benth Fig 1(iii) Indigofera 

heterantha Brandis. 

Overall, the above reagent tests were simple and commonly used methods for detecting the presence of 

different compounds in plant extracts or other biological samples. These test offered a quick and visually 

accessible way to determine whether different chemicals were present or not. 
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III. RESULTS AND DISCUSSION 

In recent years, secondary plant metabolites (phytochemicals) with antibacterial potency have been 

actively investigated as alternatives to and⁄or in combination with antibiotics in the therapy of bacterial 

infections [9,21,22]. The results of qualitative phytochemical screening of the methanolic extracts of 3 

plants Isodon rugosus (Wall. ex Benth.) Codd., Ajuga parviflora Benth and Indigofera heterantha 

Brandis for detection of alkaloids, flavonoids, phenols, terpenoids, saponins and steroids are shown in 

Table 2 below. 

 

Table-2:  Phytochemical screening of methanolic extracts of three selected plants. 

 

Key: (+) Present, (−) Absent 

The results indicate a diverse distribution of phytochemicals among the three plant extracts. 

(1) Alkaloids: Alkaloids were detected only in Isodon. The absence of alkaloids in Ajuga and Indigofera 

suggests these compounds may be species-specific or not extractable with methanol in those plants. 

Alkaloids have been associated with medicinal uses for centuries and one of their common biological 

properties is their cytotoxicity [23]. Several workers have reported the analgesic [21], antispasmodic, 

antibacterial and antimalarial [22,24] properties of alkaloids. 

(2) Flavonoids: Flavonoids were present only in Indigofera heterantha. No detectable flavonoids were 

observed in Isodon rugosus and Ajuga parviflora. These compounds are powerful antioxidants and are 

associated with anti-inflammatory, anti-cancer, and cardioprotective effects. The presence of flavonoids 

in I. heterantha makes it a promising candidate for further pharmacological studies. Flavonoids are 

phenolic compounds containing hydroxyl groups that plants produce in response to microbial infections. 

They exhibit antimicrobial activity against a wide range of microorganisms in vitro. Their activity is 

probably due to their ability to complex with extracellular and soluble proteins and to complex with 

bacterial cell wall [25]. They are also effective antioxidant and show strong anticancer activities [26-28]. 

(3) Phenols: Phenols were observed in both Isodon rugosus and Indigofera heterantha. The phenolic 

compounds are one of the largest and most ubiquitous groups of plant metabolites [29]. They possess 

biological properties such as antiapoptosis, antiaging, anticarcinogen, anti-inflammation, 

antiatherosclerosis, cardiovascular protection and improvement of endothelial function, as well as 

inhibition of angiogenesis and cell proliferation activities [30]. Several studies have described the 

antioxidant properties of medicinal plants which are rich in phenolic compounds [31,32]. Natural 

antioxidant mainly come from plants in the form of phenolic compounds such as flavonoid, phenolic 

acids, tocopherols etc. [33]. The presence of these compounds supports the traditional use of these plants 

in herbal medicine. 

(4) Terpenoids: Terpenoids were found in all three plant extracts. Terpenoids have a wide range of 

therapeutic applications, including anticancer, antimicrobial, and anti-inflammatory effects. Their 

universal presence across all tested species suggests a common biosynthetic pathway and reinforces their 

potential medicinal importance. 

S. 

No 
Phytochemicals 

Test used Isodon 

rugosus   

Ajuga 

parviflora                           

Indigofera 

heterantha 

1 Alkaloid  Iodine test + - - 

2 Flavonoid 
Alkaline 

reagent test 
- - + 

3 Phenol 
Ferric chloride 

test 
+ - + 

4 Terpenoids Salkowski test + + + 

5 Saponin Froth test - + + 

6 Steroids Salkowski test + + + 
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(5) Saponins: Saponins were detected in Ajuga parviflora and Indigofera heterantha. Saponins are 

known to have immune-boosting and cholesterol-lowering properties. They are also known to produce 

inhibitory effect on inflammation [34]. Saponins has the property of precipitating and coagulating red 

blood cells. Some of the characteristics of saponins include formation of foams in aqueous solutions, 

hemolytic activity, cholesterol binding properties and bitterness [35]. Their presence may contribute to 

the unique pharmacological profile of A. parviflora and I. heterantha. 

(6) Steroids: Steroids were found in Isodon rugosus, Ajuga parviflora and Indigofera heterantha. 

Steroids have been reported to have antibacterial properties [36] and they are very important group of 

chemicals especially due to their relationship with compounds such as sex hormones [37]. Plant-derived 

steroids are important precursors in pharmaceutical synthesis and have anti-inflammatory and hormone-

regulating properties. 

Comparative Phytochemical Richness: 

Among the three plants tested, Indigofera heterantha exhibited the highest phytochemical diversity, with 

five of the six tested groups present. Isodon rugosis followed, showing presence of four phytochemical 

groups. In contrast, Ajuga parviflora xhibited the least diversity, testing positive for three phytochemical 

groups. This variation suggests that I. heterantha may have broader therapeutic potential and could be 

prioritized for future detailed phytochemical and pharmacological studies. 

IV. CONCLUSION 

This preliminary phytochemical screening confirms the presence of important bioactive compounds in 

the methanolic extracts of Isodon rugosus, Ajuga parviflora, and Indigofera heterantha. The results 

obtained in this study suggest that the identified phytochemical compounds may be the bioactive 

constituents and the selected plants are proving to be an increasingly valuable reservoir of bioactive 

compounds of substantial medicinal merit. Notably, I. heterantha demonstrated the richest phytochemical 

profile, supporting its potential for further investigation in drug development.  
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