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ABSTRACT 

The systematic screening of plant species with the purpose of discovering new bioactive 

compounds is prerequisite for any bioprospecting study. Therefore the present study was 

addressed to assess the phytochemical constituents for the petroleum ether, chloroform, 

ethanolic and aqueous extracts of Andrographis neesiana leaf and stem part extracts. The 

qualitative and quantitative estimation viz., total phenolics, tannins, total flavonoid, saponin, 

total alkaloids, vitamin C and condensed tannin contents for various solvent extracts of A. 

neesiana leaf and stem parts were analyzed using standard methods. The results of qualitative 

phytochemical analysis revealed the presence of tannins, phenols, triterpenoids, coumarin, gums 

and mucilages in the ethanol and chloroform extracts and the maximum content of 

phytoconstituents were foud to be present in the leaf ethanolic extracts of A. neesiana when 

compared to all the other samples analyzed.  The phytochemical analysis of the plant is of great 

interest commercially for the production of novel drugs used for curing various diseases. It is 

expected that the important phytochemical properties recognized for the indigenous medicinal 

plant A. neesiana will be highly  useful for the treatment of various awful diseases including 

cancer.  
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INTRODUCTION 

Everyday researchers are searching for new drugs with improved therapeutic actions. Medicinal 

plants offer an excellent source of lead compound in discovering noble and new drugs with 

considerable less side or adverse effects. Traditional medicines are very important since early 

ancient period because of their faithfulness to treat various ailments. Various types of bioactive 

natural compounds are derived from medicinal plants and it serves as a lead materials for 

targeted drug discovery (Ramawat et al.,2009 ; Saha et al., 2013). According to Akinmoladun et 
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al., (2007), various types of phytochemicals such as alkaloids, saponins, carbohydrates, 

glycosides, flavonoids, gums, steroids, tannins, phenolic compounds, volatile oils etc. are 

synthesized from numerous types of therapeutic plants that have great potential in healing and 

pharmacological activities and this has resulted in an enormous increase of research on different 

medicinal plants to find lead compounds responsible for such pharmacological activity.  

Andrographis neesiana Wallich ex Nees. belonging to the family Acanthaceae are used in Indian 

systems of traditional medicine namely Siddha, Ayurvedha and Unani.  The genus Andrographis 

consists of about 40 species distributed in Tropical Asia, where only  21 species are distributed 

in India A. neesiana is an endemic medicinal herb that exhibits potent antipyretic properties 

(Alagesaboopathi et al.,1999 ; Kirtikar et al.,1975 ; Anonymous,1948 ; Gamble, 1985 ; 

Ahmedullah and Nayar, 1986). Chalcone and flavone were isolated from the whole plant extract 

of A.neesiana (Reddy et al.,2003). Basedd on the reports analyzed, the present investigation was 

undertaken to study the preliminary phytochemical parameters for the leaf and stem parts of 

A.neesiana using various solvent systems. 

MATERIALS AND METHODS  

Collection of Plant material  

The medicinal plant, A. neesiana was collected from Nilgiri District, Tamil Nadu, India. The 

identified plant species was duly confirmed with voucher specimen available in the Botanical 

Survey of India (BSI), Coimbatore, Tamil Nadu. The taxonomic features of the plant was 

confirmed with the Flora of Presidency of Madras (Gamble, 1915 – 1921) and the Flora of Tamil 

Nadu Carnatic (Mathew, 1983 – 1988). 

Extraction of the plant material 

 100 gram of shade dried A. neesiana leaf and stem part powders were refluxed with 500 ml of 

successive solvent systems viz., petroleum ether, chloroform, ethanol and aqueous extracts for 6-

7 hours. The collected extracts were condensed and stored for further use. 
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Qualitative phytochemical analysis 

Preliminary qualitative phytochemical analysis was carried out to identify the secondary 

metabolites present in various solvent extracts of leaf and stem parts of A. neesiana (Trease and 

Evans ,2002 ; Harborne, 1984). 

Quantitative phytochemical analysis 

Major non-enzymic antioxidants of the plant extracts were determined using standard 

quantitative methods. 

Estimation of Alkaloids 

 Alkaloid determination was carried out using Harborne (1973) method. One gram of the 

sample was weighed into 250 ml beaker and 200 ml of 10% acetic acid in ethanol was added and 

covered and allowed to stand for 4 h. It was filtered and the extract was concentrated on a water 

bath to one quarter of the original volume. Concentrated NH4OH 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 NH4OH and then filtered. The residue is the 

alkaloid, which was dried and weighed. 

Total phenolics and tannins 

 The total phenolic content of plant extracts was determined using Folin-ciocalteu reagent 

according to the procedure described by Siddhuraju and Becker (2003). In this method, 20 μg of 

the extract (dissolved in the respective solvent) was taken in a test tube and made up to the 

volume of 1.0 mL with distilled water. Then 0.5 mL of freshly prepared Folin-ciocalteu phenol 

reagent (1:1 with water) and 2.5 mL of 20% sodium carbonate solution were added sequentially 

in each tube. The mixtures were agitated and left in the dark at laboratory temperature for 40 min 

for the development of colour. The absorbance was recorded at 725 nm against the reagent blank 

using a Shimadzu – UV- 160 spectrophotometer (Japan). A calibration curve of gallic acid was 

constructed, and linearity was obtained in the range of 10-50 μg/ mL. Using the standard curve, 

the total phenol content of the extract was calculated and expressed as gallic acid equivalent 

(GAE) mg/ g extract. Using the same extract, tannin content was estimated after treatment with 
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polyvinyl polypyrrolidone (PVPP) as described by Siddhuraju and Manian (2007). One hundred 

milligrams of PVPP was weighed in a 100 ×12 mm test tube and to this, 1.0 mL distilled water 

and 1.0 mL of tannin containing phenolic extract were added. The contents were vortexed and 

kept at 4ºC for 15 min. Then the sample was centrifuged (5000 rpm for 10 min at laboratory 

temperature) and the supernatant was collected. This supernatant has only simple phenolics other 

than tannins (the tannins would have been precipitated along with the PVPP). The phenolic 

content of the supernatant was measured, as monitored above and expressed as the content of 

free phenolics on a dry matter basis. From the above results, the tannin content of the extract was 

calculated as follows: 

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

g extract) 

Total flavonoid content 

 The total flavonoid content was determined spectrophotometrically using the method 

adopted by Zhishen et al. (1999). 0.5 mL of appropriately diluted extract solution was mixed 

with 2.0 mL of distilled water and subsequently with 0.15 mL of 5% sodium nitrite solution and 

maintained for 6 min. Then, 0.15 mL of 10% aluminium chloride solution was added and 

allowed to stand for 6 min, and finally 2.0 mL of 4% sodium hydroxide solution was added. 

Final volume of the contents was made up to 5.0 mL with distilled water and were mixed 

thoroughly. After 15 min of incubation at laboratory temperature, the absorbance was determined 

against blank at 510 nm. The total flavonoid content was determined using a standard curve with 

rutin. The mean of the three values were expressed as milligrams of rutin equivalents (mg RE)/ g 

extract on a dry weight basis. 

Estimation of total saponins content 

Estimation of total saponins content was determined by the method described based on 

vanillin-sulphuric acid colorimetric reaction with some modifications (Makkar et al., 2007). 

About 50 μL of plant extract was added with 250 μL of distilled water. To this, about 250 μL of 

vanillin reagent (800 mg of vanillin in 10 mL of 99.5% ethanol) was added. Then 2.5 mL of 72% 

sulphuric acid was added and it was mixed well. This solution was kept in a water bath at 60 °C 
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for 10 min. After 10 min, it was cooled in ice cold water and the absorbance was read at 544 nm. 

The values were expressed as diosgenin equivalents (mg DE/g extract) derived from a standard 

curve. 

Ascorbic acid (vitamin C) 

Ascorbic acid determination was done according to Klein and Perry (1982). About 10 mg 

of dried plant powder were re-extracted with 10 mL of 1% metaphosphoric acid. They were 

allowed to stand for 45 min at laboratory temperature and filtered through Whatman No. 4 filter 

paper. About 1 mL of filter was taken and it was mixed with 9 mL of 50 μmol/L 2,6-

dichloroindophenol sodium salt hydrate and the absorbance was measured with 30 min at 515 

nm. Ascorbic acid content was calculated on the basis of the calibration curve of authentic L-

ascorbic acid and the results were expressed as mg of ascorbic acid equivalent (mg AE/g 

extract). 

Condensed tannins 

 Condensed tannins in the extracts were estimated as described by Porter et al. (1986). 200 

mg of the plant sample was taken in a test tube and to this 10 mL of 70% acetone was added. The 

contents were placed over night in a shaker. Then they were centrifuged at 5000 rpm for 5 min 

and the supernatant was collected. 0.5 mL of the supernatant was pipetted out into a test tube, 3.0 

mL of the butanol-HCl reagent (95:5 v/v) and 0.1 mL of ferric reagent (2% ferric ammonium 

sulfate in 2N HCl) were added sequentially. The contents were vortexed and the mouth of each 

test tube was covered with a glass marble, and then kept in a heating block adjusted at 97 to 100º 

C for 60 min. After cooling the test tubes, the absorbance was recorded at 550 nm. Suitable blank 

was subtracted, which is usually the absorbance of unheated mixture. Condensed tannins (% in 

dry matter) as leucocyanidin equivalent (LE) was calculated by the formula:  

Condensed tannins = (Absorbance at 550 nm × 78.26 × Dilution factor) / (% dry matter). 

Statistical analysis 

All the values were expressed as mean ± SD of three determinations and were subjected to one 

way analysis of variance (ANOVA) followed by post hoc Duncan’s multiple range test using 
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SPSS (version 9, SPSS Inc.,Chicago, USA). P < 0.05 was chosen as the criterion for statistical 

significance. 

RESULTS AND DISCUSSION 

Qualitative analysis 

The phytochemical analysis is of paramount importance in identifying a new source of 

therapeutically and industrially valuable compounds (Ambasta et al, 1986). The present study 

revealed that the various solvent  extracts of leaf and stem parts of A.neesiana determined the 

presence of various phytochemical constituents such as alkaloids, glycosides, flavonoids, 

glycosides, phenols,  saponins, steroids, tannins, terpenoids, triterpenoids, gums & mucilage, 

proteins, flavonol glycosides, coumarin  and   quinines (Table.1). However, alkaloids, tannins, 

phenols, Gum & mucilage were detected in all the extracts of both the parts. However the  

ethanolic extract of leaf revealed the presence of rich secondary metabolites while aqueous 

extract determined less of these secondary metabolites. Most of the phytochemicals serve as a 

natural antibiotics which assist the body to combat microbial invasion and infections (Sodipo et 

al., 2000). Compared to all the solvent extracts analyzed leaf and stem extracts exhibited  higher 

number of secondary metabolites with high degree of precipitation (+++), medium present (++), 

minimum present (+) and were absent (-) in some extracts respectively. These phytochemical 

compounds are known to support bioactive activities and are thus responsible for the potent 

antioxidant activities. Moreover the presences of these phytochemical constituents exert great 

potential for to development of novel therapeutic agents. 

Quantitative analysis 

Secondary metabolites are a necessary prerequisite that involve extraction, purification, 

separation, crystallization and identification of various phytochemical compounds.  Based on this 

quantification of secondary metabolites were determined for such as total phenolics, flavonoid, 

tannin and saponins. A.neesiana leaf and stem parts of various solvent systems (Table.2).  

Vitamin C, alkaloids and condensed tannin contents were also analyzed on a dry weight basis 

(Table.3). 
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Table: 1 Qualitative phytochemical screening of different solvent extracts of leaf and stem parts of A.neesiana 

Extracts Leaf Stem 
Test PE CH ET AQ PE CH ET AQ 
Alkaloids + + + + + + + + + + + + + + + + ++ 
Flavanoids - + + + + - + + - - - 
Tannins +  + + + + + + + + + + + + - 
Glycosides + - - - - ++ - + 
Phenols + + + + + + + + + + + + + + ++ 
Terpinoids - - - + - - - + 
Steroids - +++ - + - - - + 
Triterpinoids + + + - +++ - + + + + + + + + - 
Carbohydrates - - - + - - - + 
Proteins - - - + - - - + 
Saponins + + + + + - - - - + 
Fixed oils - + + + + + + +++ +++ + 
Flavanol 
glycosides 

++ - ++ + - - - ++ 

Gums& 
mucilage 

+ + + + + + + + - +  ++ + + + + + - 

Coumarin - - + + + + - +++ - - 
Quinine  +  + - +++ - + + +++ +++ + 

*Note: Maximum present (+++); Medium present (++); minimum present (+), Absent (-). 
PE-Petroleum ether; CH- Chloroform; ET-Ethanol ; AQ-Aqueous 

 

Total phenolic content 

 In this present study the total phenolics content for various extracts of leaf and stem parts 

of A.neesiana varied widely between 07.8 to 22.3mg GAE/ g.  A.neesiana leaf ethanolic  extract 

demonstrated higher phenolic content of 22.3 mg GAE/g and least amount of was observed in 

chloroform extract of stem (07.8 mg GAE/g). According to, Omale and Okafor, (2007) the 

phenolic compounds have been considered as a antioxidant agents, which act as free radical 

terminators and hence exhibit potent physiological functions.  

Total flavonoid content 

Flavonoids serve as health promoting compound as a result of its anion radicals (Hausteen et 

al., 1983). In this study, the highest amounts of flavonoids was reported for the ethanolic extract 

of stem (09.9 mg RE/g) followed by pethroleum ether of leaf extract (09.3 mg RE/g). However, 
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least values of flavonoids are observed in aqueous leaf extract (01.3 mg RE/g). It was reported 

that compounds such as flavonoids, contain hydroxyls which are responsible for their radical 

scavenging effects. 

Estimation of tannins  

In this investigation the leaf of A.neesiana ethanolic and aqueous extracts had the highest tannin 

content of 36.3 and 36.2 mg GAE/g,  while the petroleum ether extract of A.neesiana stem 

registered lowest content of tannins (11.7mg GAE/g). Tannins are however much useful 

treatment of inflammed or ulcerated tissues and hence have remarkable activity in the onset and 

prevention of various kinds of cancers (Ruch et al., 1989 ; Motar et al., 1985). 

Estimation of saponins 

In the present study the highest percentage of saponin content was determined for the  ethanolic 

leaf extract of A.neesiana (22.9 mg DE/g) while the lowest content was present in the 

choloroform extract of stem and leaf (01.1 and 01.3 mg DE/g). Similarly, Liu et al. (2002) ; Just 

et al. (1998) revealed that the plant extract contains substantial content of saponins and it 

produce inhibitory effect on inflammation and are considered as a major ingredients in Chinese 

traditional medicine and thus are responsible for most of the observed biological effects. 

Table: 2 Total phenolics, tannins, total flavonoid and saponin contents of A.neesiana plant parts. 

 
Parts 

 
Extracts 

Total 
phenolics# 

 
Tannins# 

Total 
flavanoids@ 

 
Saponins* 

 
Leaf 

PE 13.3±1.1f 25.3±0.1c 09.3±1.2a 02.3±0.2g 

CH 10.8±0.1g 23.2±0.1e 05.3±0.1b 01.3±0.1h 
ET 22.3±0.1a 36.3±0.2a 04.3±0.1c  22.9±0.2a 

AQ 14.3±0.1e 36.2±0.1a 01.3±0.1d 09.9±0.1e 

 
Stem 

 

PE 16.3±0.3d 11.7±1.2f 04.8±1.0c 02.1±0.1g 

CH 07.8±0.2h 24.5±0.1d 04.5±1.0c  01.1±0.1h 
ET 19.6±0.2b 30.2±1.0b 09.9±0.3a 09.4±0.1e 

AQ 17.9±1.2c 30.6±0.1b 05.5±0.1b 05.3±0.1f 

*Values are mean ± SD of three independent experiments. Values not sharing a common letter in a column are significantly 
different (P<0.05). 
# Values expressed as mg GAE/g extract; @ Values expressed as mg RE/g extract; *Values expressed as mg DE/g extract 
$Note: PE-Petroleum ether; CH-Chloroform ; ET-Ethanol;AQ-Aqueous: GAE-Gallic Acid; RE- Rutin ; DE- Diosyin 
     

Determination of alkaloids 

Based on this study the total alkaloid contents for the leaf and stem parts of A.neesiana exhibited 

that higher alkaloid contents were present in the leaf powder (26.9 mg AE/g on dry weight basis) 
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than that of the stem powder (11 mg AE/g on dry weight basis). Likewise, alkaloids have been 

associated with medicinal uses for centuries and one of the common biological properties are 

their cytotoxic effect and their absence in the plant may tend to lower the risk of poisoning 

(Nobori et al., 1994). 

Ascorbic acid (vitamin C) 

Vitamin C is the most important water soluble antioxidant found in the human body and it lowers 

blood pressure and cholesterol levels (Levine et al., 1995; Fitriansyah et al., 2018; Nagy and 

Smoot, 1977).   Vitamin C content for A.neesiana plant parts was found to be between 14.1and 

29.6 mg ASA/g on a dry weight basis. While, the leaf powder has high content of  vitamin C 

(29.6 mg ASA/g on dry weight basis) than the  stem powder (14.1 mg ASA/g on dry weight 

basis). 

Estimation of condensed tannins  

Condensed tannin is a group of polyphenolic bioflavonoids and they are of great interest in 

nutrition and medicine because of their potent antioxidant capacity and possible protective 

effects on human health (Wintola and Afolayan, 2011; Gu et al., 2004). The result of this study 

revealed that  the leaf powder of A.neesiana is rich in condensed tannin content (33.5 mg LE/g 

on dry weight basis) than stem powder (23.2 mg LE/g on dry weight basis). 

Table: 3 Total alkaloids, vitamin C and condensed tannin contents of A.neesiana  plant parts. 

 
Parameters 

 
Parts 

 
*A.neesiana 

Total alkaloids#(mg 
AE/g on dry weight 
basis) 

Leaf 26.9±1.3a 

Stem 11.0±0.5b 

Vitamin C@(mg ASA/g 
on dry weight basis) 

Leaf 29.6±1.2a 

Stem 14.1±0.2b 

Condensed tannins*(mg 
LE/g on  dry weight 
basis) 

Leaf 33.5±0.2a 

Stem 23.2±0.2b
 

*Values are mean ± SD of three independent experiments. Values not sharing a common letter in a column are significantly 
different (P<0.05). 
# Values expressed as mg AE/g dry basis; @ Values expressed as mg ASA/g dry basis; *Values expressed as mg LE/g dry basis. 
$Note: ASA-Ascorbic acid; AE- Ajmaline; LE- Leucoanthocyanidin. 
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CONCLUSION 

Based on the results of phytochemical screenin,  A.neesiana has proved to be a great source of  

medicinal value used for curing various ailments in different traditional systems of medicine. 

The result of phytochemical investigation has shown that the plants contain innumerable content 

of bioactive principles. Thus the present study suggests that A.neesiana leaf and stem can be 

used as potent source of natural antioxidants to prevent diseases associated with free radicals. 

Therby justify and confirm the traditional usage of this plant. Further research is necessary in 

order to explore the active principles and their pharmacological properties in in vivo 

experimental studies. 
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