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Cogon grass Imperata cylindrica is a perennial grass belonging to the family Poaceae, and the 

rhizome-root portion of which is used for the treatment of bacterial infections, ringworms 

and other skin infections. Among the Mizo people they are directly consumed or juiced for 

the treatment of intestinal infection. Its chemical and biological properties are poorly docu-

mented. In this study, a methanol extract of the rhizome-root was prepared by hot extraction 

in a Soxhlet apparatus. Standard chemical tests were conducted. The presence of alkaloids, 

carbohydrates including reducing sugars, phytosterols, tannins, saponins and proteins were 

confirmed as the major bio-compounds. Free radical-scavenging activities were also deter-

mined. The plant extract indicated concentration-dependent scavenging activity on DPPH 

with an inhibitory concentration (IC50) of 2.14 µg/ml. H2O2 was similarly scavenged, in which 

the IC50 was 2.221 µg/ml. Our results suggest that I. cylindrica has important medicinal values.  
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Introduction 
 

Cogon grass Imperata cylindrica (L.) Räuschel 

belongs to a perennial rhizomatous grass and is is 

native to Southeast Asian and Australian regions. It 

serves as an important construction material for 

thatching in many Asian tribal houses because of 

its water-tight and tough fibre. It is also used for 

making papers, weaving mats, bags, and organic 

raincoats. In Japan it is grown as an ornamental 

grass; most popularly as Red Baron or Japanese 

Blood grass. Its rhizome and flowers are recognised 

to have antibacterial, anticoagulant (styptic), antife-

ver (antipyretic), diuretic, salivating (sialagogue), 

skin softening (emollient), and soothing (tonic) 

properties.1,2 The roots are used as remedy for 

nosebleed (epistaxis), blood urine (haematuria), 

blood vomit (haematemesis), oedema, and jaun-

dice. Compounds isolated from the leaves report-

edly show neuro-protective3 and vasodilative ef-

fects.4 

Cogon grass is disgracefully nominated in the 

list of 100 “World’s Worst” invaders by the IUCN 

Invasive Species Specialist Group. It is also included 

in the Federal Noxious Weeds List from the United 

States Department of Agriculture. It has been re-

ported from 73 countries as a major invasive plant, 

and weed to about 35 different crops. Majority of 

the invasion are recorded in the tropical wet cli-

mate.2,5 In West and Central Africa and in the 
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United States, the its invasiveness is so extensive 

that large hectares of agricultural farms are com-

pletely deserted every year. The aggressiveness is 

because of its ability to overtake other plants in-

cluding with crops and native plants for nutrients 

and water, and for this it can adapt to almost any 

kind of environmental conditions.6,7 

The Mizo people has long used the rhizome in 

infections for its effective antibacterial activity such 

as in skin injury, cholera, dysentery and diarrhoea. 

In addition, it is sometimes used as in skin infec-

tions such as in ringworms. It is also a good 

anthelmintic agent. The rhizome is crushed and 

juiced, or directly chewed to remove intestinal 

worms.8 In Mizoram, the plant propagates very 

quickly during Monsoon after slash-and-burn 

(jhum) cultivation. 

 

Materials and Methods 
 

Plant specimen  

 

Cogon grass were collected during August-

October in 2017 from a forest in Ngopa village, 

Champhai district, Mizoram, India, which is located 

between 23.8861° latitude north and 93.2119° lon-

gitude east. Rhizomes were harvested only from 

the fully mature and flowering plants. A herbarium 

specimen was prepared for the whole plant which 

was identified at the Botanical Survey of India (BSI), 

Shillong, Meghalaya, and is maintained at the her-

barium section of the Department of Botany, Pach-

hunga University College, Aizawl, Mizoram 

(accession no. PUC-I-18-01). The rhizomes were 

washed and then dried in shade at 21-27°C. 

 

Chemicals and reagents 

 

All chemicals and reagents used were standard 

analytical grades procured either from Merck, India, 

or HiMedia Laboratories Pvt. Ltd. 

 

Extraction 

 

The dried plant specimens were ground to 

course powder using mortar and pestle. The plant 

powder was weighed and loaded n batches into the 

thimble of Soxhlet apparatus having a 5 L capacity. 

Methanol was used as the extraction solvent, and 

plant extract was prepared using continuous hot 

extraction. The extracts were concentrated by 

evaporating through a chiller unit. The crude plant 

extracts were obtained as semi-solid mass, and 

were preserved at 4°C for further analysis. 

 

Chemical detection 

 

The phytochemical components of I. cylindrica 

rhizome were analysed using standard detection 

protocols. In summary, the alkaloids were tested by 

Mayer’s test, Dragendroff’s test, Wagner’s test and 

Hager’s test; the carbohydrates by Molisch’s test, 

Fehling’s test and Benedict’s test; the phytosterols 

by Liebermann-Burchard’s test and Salkwoski reac-

tion; the glycosides by Legal’s test, Baljet’s test and 

Borntrager’s test; the tannins by iron(III) chloride 

(FeCl3) test, potassium dichromate (K2Cr3O7) test 

and lead acetate test; the saponins by foam test; 

the reducing sugars by Fehling’s test and Benedict’s 

test; the flavonoids by Shinoda test and zinc hydro-

chloride (ClHZn) reduction test; and the proteins/

amino acids by Millon’s test and ninhydrin test. 

 

Free radical-scavenging activity 

 

The free radical-scavenging potentials of the 

plant were tested by targeting DPPH and H2O2. 

DPPH test was done after the method of Blois 

(1958).9 In brief, different concentrations such as 

10, 20, 40, 60, 80, to 100 µg/ml were prepared for 

of the plant extract and butylated hydroxytoluene 

(BHT). After adding 0.5 ml of DPPH solution, they 

were incubated at 37±1°C for 30 minutes. Absorb-

ance was measured at 517 nm in a UV-Vis spectro-

photometer. The percentage of inhibition was cal-

culated by comparing the absorbance values of the 

test samples with those of the controls. 

H2O2 scavenging activity was studied after the 

method of Ruch et al. (1989).10 Different concentra-

tions (10, 20, 40, 60, 80, to 100 µg/ml) of the extract 
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and ascorbic acid were added separately to the 

hydrogen peroxide solution (0.6 mL, 40 mM). After 

ten minute of incubation, the absorbance was 

taken at 230 nm against a blank solution contain-

ing the phosphate buffer without hydrogen perox-

ide.  

The inhibition percentage (I) was calculated us-

ing the formula: 

 

 % Inhibition =  AC – AS   x 100 
  AC   

 

Where AC is the absorbance of control and AS is the 

absorbance of the sample or standard. 

The inhibitory concentration, IC50 was calculated 

from the linear regression graphs. 

 

Results 
 

Phytochemicals 

 

Important chemical compounds present in the 

rhizome of I. cylindrica are shown in Table 1. 

Mayer’s test indicated the presence of alkaloids. 

Fehling’s test and Benedict’s test indicated the 

presence of carbohydrates and reducing sugars. 

Salkwoski reaction showed the presence of phytos-

terols. K2Cr3O7 test and lead acetate test showed 

the presence of tannins. Millon’s test showed the 

presence of proteins and amino acids. 

 

Free radical-scavenging activity 

 

The DPPH-scavenging activity of I. cylindrica 

extract is shown in Figure 2. The activity increased 

from 10 to 100 µg/ml of the plant extract and the 

reference compound. Both the extract and BHT 

showed linear concentration-dependent activity, i.e. 

the higher the concentration the more the scav-

enging activity. BHT appeared to be more potent 

than the plant extract at all concentrations tested. 

At the lowest and highest concentrations, the plant 

extract scavenged 46.35% and 62.11% of DPPH 

respectively; while BHT could scavenge 51.72% and 

85.34% at the same concentrations. From the linear 

regression graph, the plant extract showed an IC50 

of 2.22 µg/ml, while that of BHT was 0.73 µg/ml.  

The H2O2-scavenging activity is depicted in Fig-

ure 2. A concentration-dependent effect was ap-

parent in the scavenging activity. The highest scav-

enging activity was shown by 100 µg/ml which 

scavenged -85.71% of, while the lowest scavenging 

activity was shown by 10 µg/ml that scavenged 

91.43% of H2O2. Ascorbic acid scavenged -100% 

and 84.62% at 100 µg/ml and 10 µg/ml respec-

tively. The IC50 of the plant extract was 2.57 µg/ml, 

while that of the standard ascorbic acid was 2.1 µg/

ml, revealing that they are almost equally effica-

cious. 

 

Discussion 
 

Important bioactive phytochemicals were con-

firmed in the present study including alkaloids, car-

bohydrates including reducing sugars, phytosterols, 

tannins, saponins and proteins/amino acids in the 

rhizome of I. cylindrica. These compounds are well 

established bioactive compounds having a variety 

of pharmaceutical applications. Alkaloids are the 

source of pharmaceutical drugs such as antimalarial 

(quinine), antihistamine (ephedrine), anticancer 

(homoharringtonine), vasodilatory (vincamine), an-

tiarrhythmic (quinidine), analgesic (morphine), anti-

biotic (chelerythrine), antihyperglycaemic (piperine) 

drugs, as well as psychotropic (psilocin), and stimu-

lant compounds (cocaine, caffeine, nicotine, theo-

bromine).11 Phytosterols are powerful modulators 

of the immune system and they are used for pre-

vention biochemical malfunctions in cells that can 

otherwise emerge as cancers and autoimmune dis-

orders. The most successful use is as cholesterol-

reducing agents in the blood circulation.12 Saponins 

exhibit a wide range of pharmacological activities 

including antidiabetic, antiparasitic, antiinflamma-

tory, antifungal, expectorant, hypocholesterolemic, 

hypoglycaemic, immunomodulatory, molluscicidal, 

and vasoprotective activities.13 

Many of the cellular metabolic disorders are 

due to free radicals. Free radicals such as reactive 

oxygen and nitrogen species are produced during 
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Figure 1 | DPPH-scavenging activity of I. cylindrica and 
butylated hydroxytoluene. 

Sl. No. Compounds Phytochemical test Present/Absent 

1. Alkaloids Mayer’s test + 

Dragendroff’s test - 

Wagner’s test - 

Hager’s test - 

2. Carbohydrates Molisch’s test - 

Fehling’s test + 

Benedict’s test + 

3.  Phytosterols Liebermann-Burchard’s test - 

Salkwoski reaction + 

4. Glycosides Legal’s test - 

Baljet’s test - 

Borntrager’s test - 

5.  Tannin FeCl3 test - 

K2Cr3O7 test + 

Lead acetate test + 

6.  Saponins Foam test + 

7.  Reducing sugars Fehling’s test + 

Benedict’s test + 

8. Flavonoid Alkaline reagent test - 

ClHZn reduction test - 

9.  Proteins and amino acids Millon’s test + 

Ninhydrin test - 

 

  

Figure 2 | H2O2-scavenging activity of I. cylindrica and 
ascorbic acid. 

Table 1 | Phytochemical analyses of the methanol extract of I. cylindrica root. 
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normal cellular metabolism in the body, and they 

tend to cause damage to DNA, lipids, proteins, and 

other vital biomolecules. They are able to capture 

free electrons from biomolecules to render them 

structurally and functionally altered.14 Hydrogen 

peroxide particularly powerful for its capability to 

cross cell membranes and oxidize cellular com-

pounds such as nucleic acids, lipids, proteins result-

ing in the deactivation of several genes.15 The over-

all effect is known as oxidative stress, which is 

therefore deeply linked with several gene-based 

such as cardiovascular, neurodegenerative, cancer 

and even aging.16 

Free radicals are removed or neutralised by an-

tioxidants and antioxidant enzymes to maintain 

oxidation equilibrium in cells. We have innate anti-

oxidant defenses such as superoxide dismutases, 

hydrogen peroxide-removing enzymes, metal bind-

ing proteins, but they are insufficient to attack the 

overwhelming oxidation in the cells. For this reason, 

antioxidants from external sources are essential for 

preventing the oxidation dangers.17 These mole-

cules can not only scavenge free radicals alone but 

also control antioxidant and detoxifying enzymes, 

modulation of redox cell signaling and gene ex-

pression, by which they maintain the body balance 

of oxidation and free radical removal.18  

Antioxidants from dietary sources are the main 

sources of defense in cellular oxidation. The impor-

tance of medicinal plants in particular are highly 

appreciated as they are cheap and readily avail-

able.17,19 Therefore, understanding the ability of 

plants to attack free radicals is a crucial investiga-

tion for establishing their therapeutic tendency. 

Thus, they are important agents in the prevention 

and perhaps treatment of serious diseases like can-

cer.20,21 The present study also shows that I. cylin-

drica has a potential property in this regime for its 

strong free radical-scavenging activity, and in fact 

more potent than the standard compound BHT, 

and equally potent as ascorbic acid.  
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