
PRELIMINARY AND QUANTITATIVE INVESTIGATION OF AN ENDEMIC 
RESTORATIVE PLANT  ANDROGRAPHIS LINEATA WALLICH EX. NEES 

(ACANTHACEAE) 

Shanmugasundaram K*, N .Nagarajan, S.Santhosh Kumar, R. Anusuya Devi 

PG and Research Department of Botany, Kongunadu Arts and Science College, Coimbatore-641029. 

*Corresponding author- kshanmuga1984@gmail.com 

Abstract 

The present examination was embraced to address subjective and quantitative potential 

for the concentrated restorative plant species. Measurement of phytochemicals for different 

dissolvable frameworks viz., oil ether, chloroform, ethanol, and watery concentrates was 

examined airborne plant parts of Andrographis lineate. From the outcomes acquired the 

ethanolic concentrates of contemplated plant species present significant auxiliary metabolites and 

that at 50µl fixation were very given compare different focuses. Be that, as it may, they great 

notoriety in conventional Indian arrangement of a drug. Besides considers are anyway required 

to explain their instrument of activity utilizing atomic systems. 
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INTRODUCTION 

Natural medications are being utilized by almost about 80% of the total populace, 

principally in creating nations for essential medicinal services (Kamboj, 2000). The plants are 

the rich wellspring of novel medications that frames the fixings in the conventional arrangement 

of prescription, current meds, pharmaceutical intermediates and lead mixes in engineered drugs 

(Nostroet al., 2000). The explanation behind utilizing them as medication lies in the way that 

they contain compound segments of helpful esteem (Ncubeet al.,2008). These mixes are 

normally happening in the restorative plants, leaves, vegetables, and roots that have to safeguard 

component and shield from different illnesses. The restorative estimation of plants lies in some 

compound substances that deliver a distinct physiological activity as the human body. As of late 

spotlight on plant look into has expanded everywhere throughout the world and a huge 

assemblage of proof has gathered to demonstrate an enormous capability of restorative plants 

utilized in different customary frameworks (Umamaheswari and Niveditha, 2007) including 

treatment against hepatocellular carcinoma (Gnanaraja and Prakash, 2014).  
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Andrographis lineate Wallich ex. Nees is an endemic restorative plant utilized for medicine. In 

Shevaroy Hills and Kolli Hills of Eastern Ghats, it is utilized in around 25 different employments 

of which 17 are higherto unreported from different territories of India. The indigenous data of the 

town inhabitants, clans, town cultivators, homegrown experts, and other conventional healers 

and the indigenous plant utilized for therapeutic esteem were gathered through close to home met 

and poll amid study visits (Alagesaboopathi 2012). This outcome likewise 

several alternative species of Andrographis are used as substitutes and adulterants of the 

foremost necessary among these being A.lineate (Alagesaboopathi,1993). 

Alagesaboopathi,(2000) rumored A.lineate normally referred to as “Periyanagai” is distributed in 

south west Asian nation, Sri Lanka, Tamilnadu, Kerala, state at altitudes starting 

from 1025m2500m. The genus Andrographis exhibit antipyretic properties (Kirtikar and Basu, 

1975).This homegrown definition is utilized generally to  help keep up sound safe framework, 

bolster sound respiratory framework work. In the present examination, have focused on the 

fundamental screening, quantitative assurance and the subjective partition of auxiliary 

metabolites from plant of chosen Andrographis lineate aerial plant parts.  

MATERIALS AND METHODS 

Collection of plant materials 

Fresh plant parts of the study species, Andrographis lineate was collected from Chitteri 

hills, the Eastern Ghats, Dharmapuri district, Tamil Nadu, India. They were cleaned, shade dried 

and coarsely powdered in a Willy Mill to 60 mesh size for extraction. 

Preparation of crude plant extracts 

Leaves of the study species were collected from Chitteri hills, the Eastern Ghats, 

Dharmapuri district, Tamil Nadu, India. Fifty grams of coarsely powdered plant samples were 

extracted with successive solvent systems viz., petroleum ether, chloroform and ethanol using 

soxhlet apparatus. Furthermore, the air-dried residues were subjected to cold maceration with 

water. The extracts were filtered and concentrated with rotary vacuum evaporator and it was 

dried.  
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Preliminary qualitative phytochemical analysis 

 Preliminary qualitative phytochemical analysis was carried out to identify the secondary 

metabolites present in various solvent extracts of aerial parts of Andrographis lineate (Trease 

and Evans, 2002;Harborne, 1984). 

Quantitative phytochemical analysis 

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

quantitative methods. 

Estimation of alkaloids 

Alkaloid determination was carried out using the standard method adopted by Harborne 

(1973) with slight modifications. One gram of the sample was weighed into 250 ml beaker and 

200 ml of 10% acetic acid in ethanol was added and allowed to stand for 4 h. It was filtered and 

concentrated on a water bath to one-quarter of the original volume. Concentrated NH4OH was 

added dropwise 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 alkaloid content was then dried and weighed. 

Determination of total phenolic Contents 

The aggregate phenolic substance of the examples was controlled by the Folin-

Ciocalteu's reagent strategy (Waterhouse,2001) with a slight change. An aliquot (20 µL) of a 

dried concentrate ethanolic arrangement (1:10 w/v) was added to 1.58 mL of water and 100 µL 

of the Folin-Ciocalteu reagent. Following five minutes, 300 µL of the 10% sodium carbonate 

arrangement was added to the blend and was cautiously upset for 10 min. The blend was 

permitted to remain in obscurity for two hours at 20 ◦C. The retention was estimated at 765 nm 

utilizing bright (UV)- spectrophotometer, Jenway, UK. Distinctive convergence of gallic 

corrosive broke down in unadulterated ethanol were utilized to set up the adjustment bend (R 2 = 

0.9672). The aggregate phenolic content was communicated as milligrams of gallic corrosive 

identical per gram of dried examples (mg GAE/g). 

Estimation of triterpenoids by colorimetric assay 

 The precisely estimated amount of plant removes were disintegrated in 25 ml of ethanol. 

A volume of 0.2 ml of ethanol arrangement was moved in a graduated test cylinder and it was 

dissipated to dryness in a bubbling water shower. A volume of 0.3 ml of 5% vanillin/icy acidic 
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corrosive and 1ml of the perchloric corrosive arrangement was included. The example 

arrangements were warmed at 60˚C for 45 min and cooled in an ice water shower to the 

surrounding temperature. A volume 5ml of chilly acidic corrosive was included. The absorbance 

of the examples was estimated at 548 nm. A similar strategy was rehashed for an arrangement of 

standard ursolic corrosive. The level of aggregate triterpenoids was determined from the 

adjustment bend (Khandelwal and Deore, 2011).  

Total flavonoid contents 

 The total flavonoid content was determined spectrophotometrically using the method 

adopted by Zhishenet al. (1999). 0.5 mL of the 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% aluminum chloride solution was added and allowed 

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

volumes of the contents were 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 was expressed as milligrams of rutin equivalents (mg RE)/ g 

extract on a dry weight basis.  

Estimation of total saponin contents 

Estimation of total saponin content was determined based on vanillin-sulphuric acid 

colorimetric reaction with slight modifications (Makkaret 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 was mixed well. This solution was kept in a water bath at 60 °C 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) 

The ascorbic acid determination was done according to Klein and Perry (1982). About 10 

mg of dried plant powder was re-extracted with 10 mL of 1% metaphosphoric acid. They were 
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allowed to stand for 45 min at laboratory temperature and filtered through Whatman No. 4 filter 

paper. About 1 mL of the 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 overnight 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 an 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). 

RESULTS AND DISCUSSION 

Primary screening of phytochemicals 

The current writing proposes that phytochemicals archived for their antimicrobial 

potential have a place with the significant subclasses phenols, flavones, quinones, flavonols, 

terpenoids, coumarins, tannins, fundamental oils, polyamines, glycosides, alkaloids and some 

more. Plants are known in conventional medication and their restorative uses are all around 

recorded Gibbons et al., (2004) ; Stavriet al.,(2007). Current plant of the family Acanthaceae in 

particular A.lineata was chosen in the examination for the screening of their essential 

phytocompounds. The outcomes demonstrated the nearness or nonattendance of specific 

phytochemicals in the concentrated different plant separates. The watched qualities uncover a 
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few contrasts within the sight of alkaloids, flavonoids, phenols, saponin, steroids glycosides, 

triterpenoids, heart glycosides, quinones, coumarins, and tannins as recorded in the (Table.1). 

Other than starches, proteins, oils, and fats, gums and adhesives were absents are for the most 

part extricates. 

Table 1 Qualitative phytochemical analysis of various solvent extracts of A.lineata  

Secondary metabolites Petroleum ether Chloroform Ethanol Aqueous 

Alkaloids ++ ++ +++ ++ 

Flavonoids + + ++ ++ 

Steroids + + + - 

Terpenoids + ++ +++ +++ 

Saponins +++ +++ +++ +++ 

Phenols + ++ +++ + 

Glycosides + ++ +++ - 

Triterpinoids + +++ +++ ++ 

Cardiac Glycosides + ++ +++ +++ 

Tannins + + + + 

Quinones ++ ++ +++ +++ 

Coumarins + ++ ++ + 

Carbohydrates - - - - 

Proteins - - - - 

Oils and fats + + - + 

Gums andmucilages - - - - 

+++ (Much abundant), ++ (less abundant), + (minute), - (absent) 

Quantitative estimation of phytochemical  

Plants that have natural exercises more often than not contain optional metabolites which 

are compound substances in charge of such exercises. In the present investigation, quantitative 

phytochemical estimations for the different plant parts and dissolvable frameworks of the 

examined plant species were resolved and delineated in (Table.2 and 3).  
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The fundamental phytochemical screening tests might be helpful in the identification of 

the bioactive standards and therefore may prompt the medication revelation and improvement 

(Varadarajanet al.,(2008). Further, these tests encourage their quantitative estimation and 

subjective division of pharmacologically dynamic synthetic mixes.In the evaluation of aggregate 

phenolic content, the ethanolic separate flying parts of A.lineata gave most astounding phenolic 

content at the 50µl grouping of 2.50 mg GAE/g and the 10µl focus at 07.1 mg GAE/g enlisted 

low substance. The plant determined polyphenolic mixes are promising nutraceuticals for control 

of the different issue, for example, cardiovascular, neurological and neoplastic sickness (Ullah 

and Khan,2008). In this examination, the measure of triterpenoids content was resolved and it 

was discovered that the ethanolic concentrate of contemplated plant species showed huge 

substance (Table.2). Aside from this, the ethanolic concentrate of A.lineata flying parts 

delineated most extreme aggregate flavonoid content at 50µl at (0.41 mg RE/g) while, the 

enlisted low substance at 10µl had (0.1 mg RE/g). The saponin content for the rough 

concentrates of examined plant species was resolved and it communicated. That demonstrated 

the ethanolic concentrate of airborne parts of A.lineata gave essentially higher substance (7.2 mg 

DE/g) at the 50µl focus, while bring down saponin content was recorded for the 10µl of flying 

parts of A.lineata (1.97 mg DE/g) portrayed (Table.2). The saponin is generally appropriated in 

the herbal kingdom and has numerous pharmacological activities and organic exercises 

(Wenfenget al,2011).  

Table 2 Total phenolics, terpenoids, flavonoids and saponins contents from ethanol extract 
of A.lineata 

 

 
Concentration 

Total phenolics 
(mg/g sample) 

Total Flavonoids 
(mg/g sample) 

Total Terpenoids 
(mg/g sample) 

Total 
Saponins 

(mg/g sample) 

10 0.7±0.1 0.1±0.05 8.6±1.9 1.97±0.05 

20 0.9±0.07 0.19±0.21 10.5±1.3 3.2±0.1 

30 1.2±0.20 0.24±0.1 12±2.2 5±0.2 

40 1.6±0.08 0.30±0.31 14.1±1.5 6.4±0.6 

50 2.50±0.30 0.41±0.17 15.76±2.47 7.2±0.1 

*Values are mean ± SD of three independent experiments and significantly different (P<0.05). 
# Values expressed as mg GAE/g extract; mg RE/g extract; mg DE/g extract 
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 In this investigation, the most noteworthy alkaloid content was displayed by A.lineata 

ethereal parts had (58.6 mg AE/g d.w). In same lines, the most elevated vitamin C content was 

recorded for the A.lineata aeronautical parts (21 mg ASA/g d.w.basis). So also, A.lineata flying 

parts had high consolidated tannin substance of 13.1 mg LE/g d.w premise appear 

(Table.3).These auxiliary metabolites are accounted for to have numerous organic and remedial 

properties (Vishnu et al., 2013; Narenderet al., 2012; Benedecet al., 2013; Charalamposet 

al.,2013). 

Table 3 Total Alkaloids, Vitamin C and condensed Tannins contents of A. lineate plant 
part. 
 

Parameters A. lineate 

Total Alkaloids ( mg AE/g on the dry weight basis) 58.6±0.2 

Vitamin C (mg ASA/g on the dry weight basis ) 21±0.5 

Condensed tannins ( mg LE/g on the dry weight basis) 13.1±0.09 

CONCLUSION 

The chose ten restorative plants are the wellspring of the auxiliary metabolites such as 

alkaloids, flavonoids, phenol, saponins, steroids, and tannins. Therapeutic plants assume an 

essential job in averting different sicknesses. Restorative plants are utilized for finding and 

screening of the phytochemical constituents which are extremely useful for the assembling of 

new medications. The phytochemical investigation of the therapeutic plants are additionally vital 

and have business enthusiasm for both research organizations and pharmaceuticals organizations 

for the assembling of the new medications for treatment of different ailments. In this manner, we 

trust that the critical phytochemical properties present investigation will be useful in the copping 

distinctive sicknesses of this specific area and further research in the isolation and identification 

of the dynamic compound from these plants. 
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