
 

 

 

PHYTOCHEMICAL SCREENING, IN VITRO ANTIOXIDANT AND ANTI PROTEASE ACTIVITIES OF 
METHANOLIC EXTRACT OF NILGIRIANTHUS HEYNEANUS NEES STEM 

Original Article 

 

JENSON JACOB* 
Department of Biochemistry, Pazhassiraja College, Pulpally, Wayanad, Kerala 673579 

*Email: jensonjacobs@rediffmail.com 

Received: 25 Jan 2021, Revised and Accepted: 20 Mar 2021 

ABSTRACT 

Objective: The aim of this study was focussed on phytochemical screening, in vitro antioxidant and antiprotease activities of methanolic extract of 
Nilgirianthus heyneanus stem. 

Methods: The stem of the plant was washed thoroughly, shade dried and coarsely powdered. The powdered material of Niligirianthus heyneanus 
stem was extracted with methanol using soxhlet apparatus. Preliminary phytochemical screening for carbohydrates, proteins, alkaloids, 
phytosteroids, flavonoids, glycosides, polyphenolics, saponins, tannins was done by following standard procedure. In vitro antioxidant activities of 
methanolic extract were assessed using DPPH, ABTS and total antioxidant capacity. In vitro anti-protease activity of the plant was analysed using 
trypsin as an enzyme and BAEE (N-benzoyl-L-arginine ethyl ester) as a substrate.  

Results: The results showed that phytochemicals such as carbohydrates, proteins and amino acids, flavonoids, glycosides, tannins and 
polyphenolics are present in the methanolic extract of Niligirianthus heyneanus stem. The in vitro antioxidant and antiprotease activities of 
Niligirianthus heyneanus stem clearly showed that the plant has antioxidant and antiprotease activity.  

Conclusion: From this work, it can be concluded that Niligirianthus heyneanus stem has the potential to be a strong antioxidant and protease inhibitor. 
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INTRODUCTION 

Herbal medicine has been used to treat human disorders for 
thousands of years because they have a vast and various assortment 
of phytoconstituents, which provide a physiological action on human 
body. Novel compound synthesis from the medicinal plants, which 
are of potential use in medicine and other useful applications. Herbal 
medicine and their active compounds have shown therapeutic 
potentials. The major antioxidant property of medicinal plants is due 
to their phytoconstituents such as flavones, isoflavones, flavonoids, 
coumarin lignans, catechins and isocatechins. 

There is increasing evidence for the role of free radicals in causing 
several disorders such as cancer, diabetes, cardiovascular diseases, 
autoimmune disorders, neurodegenerative diseases and ageing [1]. 
Reactive oxygen species can mediate inflammation and tissue injury 
and this can be managed by antioxidants. Antioxidants are natural or 
synthetic substances that have been linked in removing free radicals 
from the body. Several synthetic antioxidants, such as butylated 
hydroxyanisole (BHA) and butylated hydroxytoluene are not safe 
due to their toxicity. Hence, strong restrictions have been placed on 
their application and there is a trend to substitute them with 
naturally occurring antioxidants.  

Many plants of antioxidant activity have been reported to have anti-
inflammatory property [2]. Also, many plant species have been 
found in the search for novel antioxidants. So considerable attention 
has been directed towards the identification of medicinal plants with 
antioxidant and anti-inflammatory ability. The plant selected for the 
study was Niligirianthus heyneanus Nees. 

Niligirianthus heyneanus Nees is an aromatic shrub from the 
Acanthaceae family. It is used as folk medicine in different Ayurvedic 
medicinal preparations [3]. The roots of Niligirianthus heyneanus have 
been used as the plant source of the drug ‘Sahachara’ in Kerala [4]. 
‘Sahachara’ is widely used against rheumatism and several 
neurological disorders. The water and ethanolic extracts of the stem 
showed anti-inflammatory, immunosuppressant and analgesic 

activities [5]. Hypoglycemic and hypolipidemic effects of Niligirianthus 
heyneanus have been reported in alloxan-activated diabetic rats. [6]. 
Based on the above ethnomedical importance the present work 
focused on the phytochemical analysis, antioxidant and antiprotease 
activities of methanolic extract from the stem of Niligirianthus 
heyneanus. 

MATERIALS AND METHODS 

Collection and extraction of stem material 

Niligirianthus heyneanus stem was collected from the Swaminathan 
Research Foundation, Wayanad, Kerala, India. The stem of the 
Niligirianthus heyneanus was shade dried and then powdered. The 
powdered stem material was extracted with methanol using a 
Soxhlet extraction apparatus.  

Phytochemical screening of methanolic extract of stem material 

Phytochemical analysis was done to evaluate the presence of 
phytochemicals in the methanolic extract of Niligirianthus heyneanus 
stem [7, 8]. 

In vitro antioxidant activities of methanolic extract of stem 

DPPH radical scavenging activity 

1,1-Diphenyl-2-picryl hydrazyl (DPPH) is a free radical scavenging assay 
for measuring the antioxidant activity of medicinal plants. In this assay, 
the reaction mixture contains 2.8 ml 100µM DPPH in methanol and was 
added with 0.2 ml of methanolic extract of stem at different 
concentrations. The mixture was incubated for 30 min and absorbance 
was recorded at 517 nm. Ascorbic acid is taken as standard and 
methanol without sample along with DPPH was taken as control [9]. 

ABTS radical scavenging assay 

This assay generates the oxidation of ABTS (2, 2’-azinobis [3-
ethylbenzothiazoline-6-sulphonate]) to a nitrogen-centered radical 
cation, ABTS•. The stock solution contains 7.4 mmol ABTS added 
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with 2.6 mmol potassium persulfate. The working solution is made 
by adding these solutions in equal amounts and allowed to react for 
12 h in dark conditions. The mixture was then diluted by adding 1 
ml ABTS solution with 60 ml methanol to get an absorbance of 
1.1±0.02 at 734 nm. 150 µl of different concentrations of extracts of 
the stem was allowed to react with 2850 µl of ABTS solution for 2 h. 
The absorbance was taken at 734 nm using a spectrophotometer. 
IC50 values were also calculated [10]. 

Total antioxidant capacity (Phospho molybdenum assay) 

Total antioxidant capacity is one of the important methods for 
determining the antioxidant activity of medicinal plants. The 
principle behind assay is the reduction of Mo(VI) to Mo(V) by the 
root extract to form a green coloured phosphate Mo(V) complex at 
acidic pH. 0.3 ml methanolic stem extract was added with 3 ml 
reagent solution which contains 0.6 M Sulfuric acid, 28 mmol 
Sodium phosphate 4 mmol Ammonium molybdate. Incubate the 
mixture for 90 min at 95 °C and was cool. The optical density was 
taken at 695 nm using a spectrophotometer [11]. 

In vitro anti-protease activity  

This assay was carried out using the spectrophotometric assay by 
Sigma Aldrich with slight modifications. Trypsin, the protease is 
used to find the anti-protease activity of different solvent extracts of 
root. The assay was done based on the hydrolysis of the substrate 
BAEE (N-benzoyl-L-arginine ethyl ester) at the ester linkage, which 
leads to an increase of optical density at 253 nm. The mixture 
consisted of 200 µl trypsin, 200 µl tests and incubates for 10 min. 
The reaction is started by adding 3 ml substrate BAEE ((N-benzoyl-
L-arginine ethyl ester) and absorbance was determined at 253 nm. 
Phenyl methyl sulphonyl fluoride (PMSF) is used as standard.  

RESULTS AND DISCUSSION 

The methanolic extract of Niligirianthus heyneanus was screened for 
the presence of phytochemical compounds. The qualitative analysis 
of methanolic extract showed the presence of carbohydrates, 
glycosides, flavonoids, alkaloids, tannins, polyphenolics, proteins 
and amino acids. The extract showed the absence of phytosteroids, 

saponins, fixed oils, gums and mucilages. These phytoconstituents 
are reported to therapeutic as well as biological properties [12, 13]. 
The high polar index of methanolic solvent can make it a high variety 
of phytoconstituents than any other solvents did [14]. 

 

Table 1: Phytochemical analysis of Niligirianthus heyneanus stem 

 Phytochemical constituent  Methanolic extract 
 Carbohydrates +++ 
 Proteins and amino acids +++ 
 Glycosides +++ 
 Alkaloids +++ 
 Phytosteroids --- 
 Flavanoids +++ 
 Saponins  ___ 
 Tannins and Polyphenolics +++ 
 Fixed oils and fats  ___ 
 Gums and mucilages  ___ 

 In vitro antioxidant activities of methanolic extract of stem 

 

DPPH radical scavenging activity 

DPPH assay is one of the procedures for screening the antioxidant 
capacity of herbal extracts. Here the percentage of scavenging of the 
methanolic extract is 67.15±1.87 at a maximum concentration of 
1000 μg/ml. The IC50 value of methanolic extract was found to be 
664.5 µg/ml. DPPH is a stable free radical with red colour having 
maximum absorption at 517 nm. These free radicals are scavenged 
by the antioxidants present in the stem sample of Niligirianthus 
heyneanus, which turned its colour to yellow [15]. Antioxidants with 
DPPH radical scavenging ability could donate hydrogen to free 
radicals, particularly to the lipid peroxide radicals that are the major 
propagators of the chain autoxidation of lipids, and to form non-
radical species, resulting in the inhibition of propagating phase of 
lipid peroxidation [15]. 

 

 

Fig. 1: In vitro free radical scavenging effect of the Methanolic extract by DPPH method 

 

 

Fig. 2: In vitro free radical scavenging effect of the methanolic extract by ABTS assay 
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Total antioxidant capacity (Phospho molybdenum assay) 

The total antioxidant capacity of plant extracts was determined by 
Phospho molybdenum assay. Here the methanolic extracts of 
Niligirianthus heyneanus stem showed increased total antioxidant 
capacity with increasing concentration. 1000μg/ml of the 

methanolic extract of Niligirianthus heyneanus stem was equivalent 
to 40μg/ml of the ascorbic acid standard. The assay leads to the 
transfer of Mo (VI) to Mo (V) by the methanolic extracts which have 
antioxidant activity resulting in green phosphate Mo (V). The 
electron-donating capacity of antioxidants depends upon its 
structure and series of redox reactions occurring in the activity [16]. 

  

 

Fig. 3: Total antioxidant capacity of methanolic extract of Niligirianthus heyneanus 
 

 

Fig. 5: In vitro anti-protease activity of Niligirianthus heyneanus stem 
 

In vitro anti-protease activity  

Proteases are enzymes, which are involved to hydrolyze the peptide 
bond of protein. They play a major role in various biological actions 
at a physiological level as well as during an infection. In this study, 
the methanolic extract of Niligirianthus heyneanus stem showed 
60.52 % inhibition at a suitable concentration of 500μg/ml. Protease 
inhibitors have medicinal properties in humans against 
inflammatory, immunological, respiratory disorders viral, parasitic 
infections and cancer. Here the methanolic extract of Niligirianthus 
heyneanus stem has better anti-protease activity. 

CONCLUSION 

In this study, Niligirianthus heyneanus Nees was tested to evaluate 
the presence of phytoconstituents, their antioxidant and 
antiprotease activities. The plant was collected and extracted with 
methanol using a Soxhlet apparatus. The evaluation of the 
methanolic extract of plant material showed the presence of several 
phytoconstituents. The antioxidant activity was measured by DPPH, 
ABTS and Total antioxidant capacity, which was proved to be better. 
The results showed that phytochemicals such as carbohydrates, 
proteins and amino acids, flavonoids, glycosides, tannins and 
polyphenolics are present in the methanolic extract of Niligirianthus 
heyneanus. The in vitro antioxidant and antiprotease activities of 
Niligirianthus heyneanus plant clearly showed that the plant has 
antioxidant as well as antiprotease activity. 
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