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ABSTRACT 
 

Introduction: Medicinal plants are chief antidotes for numerous diseases and have been used 
since time immemorial. Sweet flag’s (Acorus calamus) presence is in Ayurveda and belongs to the 
genus Acorus L. of the family Acoraceae and is widely distributed in temperate to sub temperate 
regions. It is commonly used to treat appetite loss, diarrhoea, digestive disorders in traditional 
medicinal systems of Asian and European countries. The aim of this study is to explore the 
phytoconstituents, antioxidant and anti-inflammatory potential of methanolic root extract of Acorus 
calamus. 
Materials and Methods: Methanolic root extract of Acorus calamus was done by the Hot 
Percolation method. Later it was dried and used to analyse the antioxidant and anti-inflammatory 
potentials. Phytochemical screening was done to analyse the presence of various phytochemicals. 
Antioxidant effect of Acorus calamus was tested by 2, 2-Diphenyl-1-picrylhydrazyl (DPPH) free 
radical scavenging activity and Albumin denaturation inhibitory potential test was organised for 
testing it’s anti-inflammatory Activity. The data were analysed statistically by a one-way analysis of 
Variance (ANOVA) followed by Duncan’s multiple range test was used to see the statistical 
significance among the groups. The results with the p<0.05 level were considered to be statistically 
significant. 
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Results: Methanolic root extract of Acorus calamus was found to be rich in Alkaloids, Flavonoids, 
Terpenoids, Sapanoids, Steroids and Phlobatannin. The presence of phytochemicals like alkaloids, 
saponins, Flavonoids indicates that the extract has potential for further in vitro analysis like 
antioxidant and anti-inflammatory potentials. It was observed that Acorus calamus has both 
antioxidant (IC50 of = 295 µg/ml) as well as anti inflammatory potentials (IC50 =310 µg/ml) and the 
activity increased in a dose dependent manner as compared to that of standard (Vitamin C and 
Diclofenac respectively).  
Conclusion: The study proves the antioxidant and anti-inflammatory efficacy of Acorus calamus 
and throws light on the prospects of drug formulation against oxidant activity and inflammation. 
 

 
Keywords: Anti inflammation; antioxidant; Acorus calamus; diclofenac; DPPH; albumin denaturation 

inhibition assay; innovative technology; novel method. 
 

1. INTRODUCTION 
 
Nearly 80% of the world’s population in 
developing countries mainly depends on natural 
products for their health needs [1]. Mother Earth 
has blessed mankind with various plants with 
healing ability for curing the ailments of human 
beings. The WHO has also estimated that 80% 
of the world’s population meets their primary 
health care needs by the traditional medicines 
which came through their ancestors [2]. Plant 
products are used as the main source of 
medicine throughout the world for treating 
various human ailments [3].  

 
Acorus calamus Linn., commonly known as 
sweet flag, belongs to the family Acoraceae, 
which is commonly found in India. In Ayurvedic 
medicine, calamus is an important herb, valued 
as a ‘rejuvenator’ for the nervous system [4]. The 
rhizome of calamus is used for various medicinal 
purposes mainly appetite loss, fever, stomach 
cramps. It is a semi aquatic perennial aromatic 
herb [5]. The parts of the plant Acorus calamus 
generally used are leaves, root (rhizome) and 
stem. In Ayurvedic medicinal practice, the 
rhizomes have been used to cure several 
diseases like asthma, bronchitis and also acts as 
a sedative [6]. Native tribes used it to treat 
coughs, digestive problems such as gas, bloating 
and poor digestive functions. Sweet flag is also 
used externally to treat skin eruptions, rheumatic 
pains and neuralgia [7]. 

 
The main chemical constituents of this plant are 
Asanone, Calamenol, Calamine, eugenol, 
Camphene, various fatty acids, sugars and 
glycosides [8]. These are bioactive chemicals of 
plant origin, which are considered as secondary 
metabolites [9]. The successful determination of 
active principles isolated from plant material is 
predominantly dependent on the variety of 

solvent used in extraction methods [10]. Hence, it 
emphasises that numerous solvent extractions 
are required to screen the plant parts for 
phytochemicals. 

 
Many antioxidant compounds can be found in 
fruits and vegetables including phenolic, 
carotenoids, anthocyanins and tocopherols. 
Approximately 20% of known plants have been in 
use in pharmaceutical studies, affecting the 
healthcare system in positive ways such as 
treating cancer and harmful diseases [11]. 
Phenolic compounds found in plants have been 
well known for their ability of scavenging free 
radicals, which is referred to as antioxidant 
potential [12]. 

 
Free radicals have a significant role in processes 
of chemical materials degradation and also 
contribute to more human disorders [13]. 
Antioxidants are widely used in dietary 
supplements and have been investigated for 
prevention of diseases such as cancer and 
inflammatory disorders. These also give 
protection to living organisms from damage 
caused by uncontrolled production of oxidative 
stress, concomitant lipid peroxidation and protein 
damage [14]. 

 
Inflammation has been associated with many 
diseases which bring about hazardous effects on 
patients sometimes causing a threat to their 
lives. There are many anti inflammatory drugs 
found recently to treat consequences of 
inflammation belonging to steroidal or non 
steroidal anti inflammatory drugs (NSAIDS), but 
these can also cause acute renal failure [15]. For 
these reasons, many researchers have shifted 
their focus on finding medicinal plants, which are 
rich in anti inflammatory property and can serve 
as a potential ingredient for future drug 
development [16-18]. 
 

https://paperpile.com/c/jmoBPz/SCNK
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Many studies have been conducted on plants to 
investigate their antioxidant and anti-
inflammatory potentials and also these plants 
have been screened for phytochemicals, which 
are actively associated with its above-mentioned 
properties [19]. Over the years, one of the most 
popular methods to study in vitro anti-
inflammatory properties of plant extract is done 
by Albumin denaturation inhibition assay and 
antioxidant potential by DPPH assay [20-21]. Our 
team has extensive knowledge and research 
experience that has translate into high quality 
publications [22-36]. The main aim of this study 
is to assess the phytoconstituents, antioxidant 
and in vitro anti denaturation potential of 
methanolic root extract of Acorus calamus. 
 

2. MATERIALS AND METHODS 
 

2.1 Plant Extract  
 
Acorus calamus was purchased from an 
Ayurvedic farm. Air dried, crushed and made into 
powder form. Methanol was added.80% of 
methanolic extract was obtained. The extract 
was prepared by a hot percolation method. Later 
it was dried and used to analyse the antioxidant 
and anti-inflammatory potential.  
 

2.2 Phytochemical Screening Test 
 
2.2.1 Test for Phlobatannin 
 
1ml of the extract was treated with 1ml of 1% HCl 
and boiled for 10 mins. The formation of red color 
precipitate indicates the presence of 
phlobatannin. 
 
2.2.2 Test for carbohydrates  
 
Three to five drops of Molisch reagent was 
added with 1 mL of the extract and then 1 mL of 
concentrated sulphuric acid was added carefully 
through the side of the test tube. The mixture 
was then allowed to stand for two minutes and 
diluted with 5 mL of distilled water. The 
development of a red or dull violet ring at the 
junction of the liquids showed the presence of 
carbohydrates. 
 
2.2.3 Test for flavonoids 
 
Few drops of 1% liquid ammonia were taken in a 
test tube and along with it 1ml of the extract was 
added resulting in the formation of yellow color 
thereby indicating the presence of flavonoids. 
 

2.2.4 Test for alkaloids 
 
2ml of sample was mixed with 2ml of HCl. Then 
6 drops of HCN was added and further 2 drops of 
picric acid was added that resulted in a creamish 
pale yellow ppt indicating the presence of 
alkaloids. 
 
2.2.5 Test for terpenoids 
 
2 ml of sample along with 2ml of chloroform                
and 3ml of con. H2SO4 was added. Red color 
ppt obtained indicates the presence of 
terpenoids. 
 
2.2.6 Test for proteins  
 
One milliliter of ninhydrin was dissolved in 1 mL 
of acetone and then a small amount of                      
extract was added with ninhydrin. The formation 
of purple colour revealed the presence of  
protein. 
 
2.2.7 Detection of saponins 
 
Foam test: A fraction of the extract was 
vigorously shaken with water and observed for 
persistent foam. 
 
2.2.8 Test for steroids  
 
One milliliter of chloroform was mixed with 1 mL 
of extract and then ten drops of acetic anhydride 
and five drops of concentrated sulphuric acid 
were added and mixed. The formation of dark 
red colour or dark pink colour indicates the 
presence of steroids. 
 
2.2.9 DPPH free radical scavenging activity 
 
Scavenging of 2, 2-Diphenyl-1-picrylhydrazyl 
(DPPH) radicals was assessed by the method of 
Hatano et al, (1989). DPPH solution (1.0 ml) was 
added to 1.0 ml of the root extract at different 
concentrations (0.1 to 0. 5mg/ml). The mixture 
was kept at room temperature for 50 minutes and 
the activity was measured at 517 nm.                  
Ascorbic acid was used as standard in this 
experiment at the same concentrations. The 
capability to scavenge the DPPH radical                    
was calculated and expressed in percentage (%) 
using following formula: 
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In vitro anti-inflammatory activity of 
methanolic root extract of Acorus calamus by 
albumin denaturation inhibition assay: The 
anti-inflammatory activity of methanolic root 
extract of Acorus calamus was studied by using 
inhibition of albumin denaturation technique 
which was studied according to the method of 
Leela Prakash and Mohan Dass, (2010). The 
reaction mixture consisted of test extracts and 
1% aqueous solution of bovine albumin fraction, 
pH of the reaction mixture was adjusted using a 
small amount of 1N HCl. The sample extracts 
were incubated at 37 ºC for 20 min and then 
heated to 51°C for 20 min, after cooling the 
samples the turbidity was measured at 660nm. 
(UV Visible Spectrophotometer Model 371, Elico 
India Ltd). The experiment was performed in 
triplicate. The Percentage inhibition of protein 
denaturation was calculated as follows:  
 

                      

 
                               

             
 

 

2.3 Statistical Analysis 
 
The triplicate analysis results of the experiments 
performed on methanolic root extract of Acorus 
calamus were expressed as mean ± standard 
deviation. Results were investigated statistically 

by a two-way analysis of variance (ANOVA) and 
significant differences between the mean values 
were measured using Tukey’s multiple range test 
using Graph Pad Prism version 5. The results 
with the p<0.05 level were considered to be 
statistically significant. 
 

3. RESULTS 
 
Table 1 represents the results of the 
phytochemical screening test done on the 
methanolic root extract of Acorus calamus. ++ 
denotes high presence, + denotes presence and 
- denotes absence of the phytochemicals in the 
extract. Amino acids and flavonoids have their 
high presence, proteins, terpenoids, steroids, 
saponins are present and Alkaloids and 
Carbohydrates are absent in the extract. 
 

Table 1. Phytochemical screening test 
 

Serial No Phytochemicals Presence 

1 Amino Acid ++ 
2 Protein + 
3 Alkaloids - 
4 Terpenoids + 
5 Steroids + 
6 Carbohydrates - 
7 Saponins + 
8 Flavonoids ++ 

 

 
 

Graph 1. Represents antioxidant potential of methanolic root extract of Acorus calamus by 
DPPH Assay against the standard Ascorbic acid. X axis represents the concentration in µg/ml 
and Y axis represents the inhibitory potential of the extracts.Red bar denotes Methanolic root 

extract of Acorus calamus and blue bar denotes standard drug(Vitamin C).Each bar represents 
Mean ± SEM of 3 independent observations.Significance at p <0.05 
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Graph 2. Represents antiinflammatory potential of methanolic root extract of Acorus calamus 

by Albumin Denaturation Assay. X axis represents the concentration in µg/ml and Y axis 
represents the inhibitory potential of the extracts. Orange denotes Methanolic root extract of 
Acorus calamus and green denotes standard drug which is Diclofenac..Each bar represents 

Mean ± SEM of 3 independent observations.Significance at p < 0.05 
 
Phytochemical screening tests of the methanolic 
root extract of Acorus calamus shows that there 
is a high presence of amino acids, flavonoids, 
proteins, terpenoids, steroids and saponins. It 
was observed that Acorus calamus has both 
antioxidant (IC50 of = 295 µg/ml) while comparing 
with the standard drug Vitamin C and as well as 
anti-inflammatory potentials (IC50 =310 µg/ml) as 
compared to the standard drug Diclofenac and 
the activity is compared with their respective 
standards shows that there is an increased rate 
of inhibition in a dose dependent manner. 
 

4. DISCUSSION 
 
Methanolic root extract of Acorus calamus was 
found to be rich in Alkaloids, Flavonoids 
,Terpenoids, Sapanoids, Steroids and 
Phlobatannin.( Table 1) The extract also 
possesses significant antioxidant potential(Ic50 
of Acorus calamus = 295 µg/ml) as compared 
with the standard Vitamin C(Ic50 = 210 µg/ml).( 
Graph 1) The anti inflammatory potential of the 
extract( Ic 50=310 µg/ml) was analysed and 
compared with standard drug- Diclofenac.( Ic 
50=240µg/ml)( Graph 2) 
 
Phytochemicals are secondary metabolites which 
are present only among plants. They possess 
various biologically active compounds that 
protect and help in normal functioning of the 
human body [37]. The presence of 

phytochemicals like alkaloids, saponins, 
Flavonoids indicates that the extract is potential 
for further in vitro analysis like antioxidant and 
anti inflammatory potentials. 
 
Antioxidant potential of the methanolic root 
extract of Acorus calamus was determined by 
DPPH Free radical scavenging assay. Free 
radicals are molecules possessing an unpaired 
electron emerging by oxidative stress [38]. 
Phenolic compounds have great importance in 
free radicals scavenging potential. Researchers 
found that the role of flavonoids, alkaloids and 
other phenolic compounds in scavenging the free 
radicals and the antioxidant potential [39]. 
 
Effect of antioxidants on DPPH activity was 
considered to be due to their hydrogen donating 
ability [40]. Results obtained in study show that 
methanolic root extract of Acorus calamus has 
significant antioxidant activity (as compared with 
Vitamin C). Further studies may be needed to 
find out potential health benefits of extract in 
prevention of scavenging of free radicals. 
 
A dose dependent Albumin denaturation 
inhibitory potential was observed for extract and 
standard drug. In the present study, the standard 
drug, Diclofenac, showed greater percentage of 
inhibition than the extract at the same 
concentration. The results revealed that standard 
drugs are the most potential drugs, but the 

https://paperpile.com/c/jmoBPz/GLtN


 
 
 
 

Varshan et al.; JPRI, 33(59B): 437-445, 2021; Article no.JPRI.79887 
 
 

 
442 

 

potential of extract can be increased by further 
purification of bioactive constituents. Many 
research on other bioactivities of Acorus calamus 
done by researchers has reported a slightly more 
inhibition of hemolysis exhibited by the extract 
(76.%) than the standard drug(72.8%) [10]. 
 
The results revealed that standard drug 
Diclofenac is the most potent drug compared to 
extracts. In future, the bioactive molecule from 
the extract can be purified and the purified 
phytochemicals like alkaloids, saponins, 
flavonoid can be tested for antioxidant and anti-
inflammatory potential. Further studies are 
needed to find the potential health benefits of the 
extract. Instead of root extract, other parts can be 
used to obtain different results and also can be 
done in large scale size. 
 

5. CONCLUSION 
 
The bioactive compounds found in medicinal 
plants remain as an important component of 
research for the development of new drugs with 
potential to fight against several diseases and 
disorders. Acorus calamus Linn has been 
traditionally used as a Folk medicine. Anti 
inflammatory and antioxidant potential of the 
extract has been proved from the study. Further 
research needs to be done to analyse toxicity 
and to include it in drug formation for the 
betterment of mankind. 
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