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phytochemical analysis 
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Abstract 

Aqueous and ethanolic extracts of Andrographis paniculata were screened for fourteen phytochemicals 

of which aqueous extract was found positive for alkaloids, phenols, tannins, phlobatannins, hydrolysable 

tannins, flavonoids, terpenoids, saponins. Ethanolic extract also showed similar results except that it was 

positive for cardiac glycosides and phlobatannins could not be detected. The quantity of tannins, 

terpenoids and saponins were more in aqueous extract whereas alkaloids, total phenols and flavonoids 

were more in ethanolic extract. Both the extracts exhibited antioxidant activity. 
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Introduction 

Andrographis paniculata (Burm. f.)  Nees, a small medicinal plant, member of the family 

Acanthaceae, commonly known as Kalmegh (King of bitters) has been used in 26 Ayurvedic 

formulations as evidenced from Indian Pharmacopoeia; while, in Traditional Chinese 

Medicine it is used as an antipyretic [1]. The plant is also one of the components of Nilavembu 

Kudineer Chooranam, a poly herbal Siddha preparation containing equal proportion of nine 

plants which is successful in the prevention and treatment of chikungunya and dengue viral 

fever in human and hence approved for use by Government of Tamil Nadu [2]. The plant has 

been reported to have several secondary metabolites with wide range of therapeutic 

applications. An attempt was made to identify and quantify the bioactive components and 

antioxidant activity present in the aqueous and ethanolic extracts of Andrographis paniculata. 

 

Materials and Methods 

Preparation of plant extract 

Andrographis paniculata leaves were collected from 120 days old plant from Erode district of 

Tamil Nadu and it was authenticated by Botanical Survey of India, Coimbatore. The collected 

leaves were shade dried, powdered finely, and subsequently sieved to obtain a fine powder. 

Ten percent aqueous and ethanolic extracts of Andrographis paniculata leaf were prepared by 

adding ten gram of dry powder to 100mL of distilled water and 70 per cent ethanol, 

respectively. It was kept in a rotatory shaker for 48hrs, filtered and then incubated at 37 ˚C for 

48hrs to evaporate the solvent. The dried extract was collected and the percentage yield was 

calculated [3] and stored in airtight container for phytochemical analysis. 

 

Phytochemical screening and antioxidant activity 

Phytochemical screening was carried out to assess the bioactive components present in 

aqueous and ethanolic extracts and compared with its filtrate using commonly employed 

precipitation and coloration reaction [4] which revealed the presence or absence of these 

compounds. The major phytochemical constituents identified in qualitative analysis in both the 

extracts were quantified viz. alkaloids, phenols, flavonoids, tannins, terpenoids and saponins. 

Alkaloids, terpenoids and saponnins were quantified by precipitation method [4] whereas 

phenols and tannin were estimated using Folin- Ciocalteu method [5]. Total antioxidant activity 

was determined in both the extracts by their ability to scavenge DPPH radical and compared 

with standard antioxidant, Butylated hydroxyl toluene [6]. 

 

Statistical analysis 

The data were analyzed by One-way ANOVA procedure using SPSS® 20.0 software package 

for Windows. Post-hoc analysis was done by Duncan’s significance difference test. 
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Results 

Qualitative phytochemical analysis 

The yield of aqueous and ethanolic extracts was 14.0 and 20.5 

per cent, respectively and the results of qualitative analysis 

are presented in Table 1. Both the extracts were positive for 

alkaloids, phenols, tannins, hydrolysable tannins, flavonoids, 

terpenoids and saponins. The quantity of saponin was more in 

both the filtrates when compared to extracts. Phlobatannin 

was detected only in aqueous extract whereas cardiac 

glycoside was found only in ethanolic extract. Both these 

were not detected in respective filtrate. Glycosides, 

carbohydrate, volatile oil, vitamin C, amino acids and protein 

could not be detected in the extracts as well as filtrates. 

 
Table 1: Qualitative analysis of the phytochemicals in A. paniculata extracts and its filtrates 

 

S. No Bioactive constituents Aqueous extract Ethanolic extract Aqueous filtrate Alcoholic filtrate 

1 Alkaloids +++ +++ +++ +++ 

2 Glycosides - - - - 

3 Cardiac glycosides - +++ - - 

4 Phenols +++ +++ +++ +++ 

5 Tannins +++ +++ +++ +++ 

6 Phlobatannins ++ - - - 

7 Hydrolysable tannins +++ +++ - - 

8 Flavonoids +++ +++ +++ +++ 

9 Terpenoids +++ +++ +++ +++ 

10 Saponins ++ + +++ +++ 

11 Aminoacids and Protein - - - - 

12 Carbohydrate - - - - 

13 Volatile oil - - - - 

14 Vitamin C - - - - 

+ =Presence, ++ = Moderate, +++ = Maximum 

 

Quantitative phytochemical analysis 

Quantitative phytochemical analysis revealed that among the 

two extracts, the mean concentration of tannins, terpenoids 

and saponins were higher in aqueous extract whereas 

alkaloids, total phenols, non-tannin phenolics and flavonoids 

were higher in ethanolic extract but there was no significant 

difference between the two extracts and the results are 

presented in Table 2. 

 
Table 2: Quantitative analysis of phytochemicals present in aqueous and ethanolic extracts of A. paniculata 

 

S. No Phytochemicals Aqueous extract Ethanolic extract 

1 Alkaloids (mg/g of extract) 70.50 ± 0.50 90.67 ± 0.88 

2 Total phenols (mg/g of extract) 11.62±0.37 12.45±0.38 

3 Non tannin phenolics (mg/g of extract) 5.25±0.15 6.74±0.01 

4 Tannins (mg/g of extract) 6.37±0.30 5.71±0.20 

5 Flavonoids (mg of rutin/g of extract) 0.76 ± 0.02 0.87 ± 0.03 

6 Terpenoids (%) 70.50 ± 0.50 51.00 ± 0.58 

7 Saponins (%) 1.47 ± 0.25 1.22 ± 0.20 

 

Total antioxidant activity 

The results of total antioxidant activity of aqueous and 

ethanolic extracts of A. paniculata are shown in Fig. 1. The 

ethanolic extract showed better antioxidant activity which 

varied from 2.91±0.48 to 13.29±0.51 per cent whereas 

aqueous extract showed slightly less activity which was 

between 1.66±0.21 and 12.62±0.71 per cent for the 

concentrations ranging from 0.1 to 0.9mg/mL. At 

concentrations of 0.1, 0.3, 0.6 and 0.7mg/mL there was 

significant difference between the two extracts. But both the 

extracts exhibited significantly (p<0.01) lower scavenging 

activity when compared to BHT, a standard antioxidant. 

 

 
 

Fig 1: Total antioxidant activity of aqueous and ethanolic extracts of A. paniculata in comparison with BHT 
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Discussion 

Phytochemical screening of aqueous and ethanolic extracts of 

Andrographis paniculata showed positive for eight bioactive 

compounds of which phlobatannins and cardiac glycosides 

were detected only in aqueous and ethanolic extract, 

respectively. The probable reason might be due to difference 

in extraction potential of the solvents [8]. Both the extracts 

were positive for alkaloids, phenols, tannins, hydrolysable 

tannins, flavonoids, terpenoids and saponins which were 

earlier reported to be important for antiviral activity [9]. In 

addition to the detected phytochemicals the presence of 

proteins, quinones and steroids were also reported [10]. 

The results of quantitative analysis of phytochemicals 

revealed higher amount of total phenols and flavonoids in 

ethanolic extract as they are better extracted in 70 per cent 

ethanol [8] and it is in concurrence with earlier report [11]. It 

also showed slightly better antioxidant activity and that is 

primarily attributed to higher amount of these two 

phytochemicals.  

However, there was not much significant difference between 

the two extracts probably due to the presence of other 

compounds such as alkaloids, tannins, terpenoids and 

saponins which also exhibit antioxidant activity. Tannins 

which are water soluble, high molecular weight phenolic 

compounds are not only primary antioxidant donating 

hydrogen atom or electron but also function as secondary 

antioxidants. The major pharmacological activity of A. 

paniculata resides in the diterpene compound 

(Andrographolide) which was shown to exhibit better 

antioxidant activity than methanolic and aqueous extracts [10]. 

Despite the presence of all these active principles the 

antioxidant activity was less than the standard antioxidant 

which could be improved by adopting better extraction 

procedure. 

Thus all these phytochemicals act synergistically and exhibit 

beneficial effects in treatment of wide variety of disease 

conditions ranging from pyrexia to cancer. Hence, A. 

paniculata is included as an ingredient in several polyherbal 

preparations for its heaptoprotective [13], antiviral [14] and 

immunostimulant activity [2] not only in human but also in 

animals. 
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