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Quantitative estimation of tannins, phenols and antioxidant activity of
methanolic extract of Imperata cylindrica
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ABSTRACT

The aim of present study was to evaluate the antioxidant activity of the Methanolic root extract of Imperata cylin-
drica (MEIC) by using various in-vitro models of antioxidant activity. The extract was comprised to phytochemical
screening and quantitative determination of tannins and total phenols by spectrophotometric methods. Scaveng-
ing of nitric oxide by MEIC was estimated by using Gries's reagent. Reducing the ability of MEIC was studied by
using FeCl; reagent. Ascorbic acid was used as standard in all the three methods. The extract showed the ICsg val-
ue for nitric oxide scavenging method as 400.15+ 1.934 pg/ml as compared to the standard ascorbic acid with ICso
value 269.75+ 0.852 pg/ml. The extract was found to have been strong reducing power and the activity was com-
parable to the standard ascorbic acid. The hydrogen peroxide scavenging capacity of MEIC was reported as ICs
value of 185.6+ 1.551ug/ml as compared to the ICso value of the standard ascorbic acid 128.5 + 0.683ug/ml. MEIC
showed significant antioxidant activity in all the three antioxidant models comparable to the standard. The phyto-
chemical screening of the MEIC revealed the presence of carbohydrates, glycosides, triterpenoids, phenolic com-
pounds/tannins, flavonoids, proteins and volatile oils. The tannin content of MEIC was found to be 12.53 + 0.56mg
tannic acid equivalent g extracted powder. The total phenolic content was found to be 7.09 + 0.14mg gallic acid
equivalent g extracted powder. The antioxidant potential of the methanolic extracts of Imperata cylindrica may

be due to the presence of tannins and phenolic compounds.
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INTRODUCTION

Reactive oxygen species (ROS), such as superoxide (0,),
hydroxyl (OH) and peroxyl (OOH, ROO) radicals are
generated during oxidative stress. Accumulation of
these radicals results into the oxidative damage and
thus there is need for antioxidants. These reactive oxy-
gen species play an important role related to the dege-
nerative processes of various serious diseases such as
ageing, cancer, coronary heart disease, atherosclerosis,
cataract, inflammation and neurodegenerative disord-
ers like Alzheimer’s disease. (Smith MA et al., 1996;
Diaz MN et al., 1997, Aruoma Ol et al ., 1998). The re-
active oxygen species are also known to activate matrix
metalloproteinase (e.g. collagenase) causing increased
destruction of tissues, e.g. collagenase damage seen in
various arthritic reactions. (Cotran RS et al., 1994).

Antioxidants can prevent or slow the oxidative damage
to our body. They act as "free radical scavengers" and
hence prevent and repair damage caused due to these
free radicals. They are present in plant sources such as
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vitamins, minerals, flavanoids, phenolics and caroteno-
ids, etc. Synthetic and natural antioxidants are added
as additives for prevention of food deterioration. The
use of synthetic antioxidants is being restricted be-
cause of their carcinogenicity. (Diaz MN et al., 1997). In
recent years, much attention has been devoted to nat-
ural antioxidants and their association with health
benefits. (Ali SS et al., 2008).

Researchers have shown that crude extracts of fruits,
herbs, vegetables, cereals and other plant materials
rich in phenolics are of great interest in food industry
as they retard oxidative degradation of lipids and the-
reby improve the quality of nutritional value of food.
(Cotran RS et al., 1994). Hence, the herbs that have
been reported to possess antioxidant properties are
being used for antioxidant formulations. Tannins, phe-
nols, polyphenols including flavanoids have been re-
ported to exhibit a wide range of activities and prevent
the attack of free radicals on the human body. (Nara-
simhan S et al., 2006).

The plant Imperata cylindrica usually known as Cogon-
grass is found throughout tropical and subtropical re-
gions on every continent except Antarctica. Imperata
cylindrica is also known as Thatch grass (English) and
Darbh (Hindi). (Anonymous, Ayurvedic Pharmacopoeia
of India, Part 1, 2006). It has been used traditionally as
antibacterial, astringent, diuretic, sialagogue, emol-
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lient, febrifuge, styptic, restorative and antiageing
property. (Anonymous, The Ayurvedic Formulary of
India, Part M., 2000). It is an important drug of Tripan-
chmool and used in urinary calculi, retention of urine,
diabetes, cardiac disorders, gout, rheumatism, piles,
common cough and cold, anemia. (Anonymous, The
Useful Plants of India, 2000). No detailed studies have
been carried out to investigate the antioxidant poten-
tial of the plant. The free radical species like nitric
oxide, hydrogen peroxide were investigated and the
effect produced was compared with that of the stan-
dard drug ascorbic acid.

MATERIALS AND METHODS
Plant material

The plant Imperata cylindrica was collected from the
local regions of Ernakulam and was botanically identi-
fied and confirmed. The roots were separated and
washed thoroughly with sufficient water. It was dried
under shade for two weeks and powdered in an elec-
trical blender. The powder was sieved through a sieve
no 40.

Preparation of the extract

250 g of powdered root of Imperata cylindrica was
defatted with petroleum ether. The marc was success-
fully extracted with each of chloroform, dichlorome-
thane, acetone, methanol by the cold maceration
process for one week. The aqueous extract was pre-
pared by boiling the powder with successive volumes
of water and combined. The macerated pulp from each
solvent was filtered and the filtrate was dried at re-
duced temperatures.

Preliminary Phytochemical studies

Phytochemical screening of the root extracts of Impe-
rata cylindrica (MEIC) was carried out to identify the
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secondary metabolites such as alkaloids, flavonoids,
terpenoids, tannins, steroids, saponins and cardiac
glycosides according to standard phytochemical me-
thods. (Harborne JB et al., 1998; Trease GE et al ., 1989

Estimation of tannins

Content of tannins in MEIC was determined by Folin-
Denis method. (Polshettiwar SA et al., 2007). Colorime-
tric estimation of tannins is based on the measurement
of blue colour formed by the reduction of phospho
tungsto molybdic acid by tannin like compound in alka-
line medium. 1.0 ml of extract and standard solution of
tannic acid (100 — 800 pg/ml) was made up to 7.5 ml
with distilled water. Then 0.5 ml Folin denis reagent
and 1 ml Na,COs solution were added. The volume was
made up to 10 ml with distilled water and absorbance
was measured at 700 nm. The total tannic acid content
was expressed as mg of tannic acid equivalent per
gram of extract.

Determination of total phenolic composition

The total content of phenols in MEIC was determined
by modified Folin-Ciocalteu colorimetric method using
gallic acid as a standard. (Lubica et al., 2007). To 0.5 ml
of the sample (three replicates) of plant extract solu-
tion (1 mg/ml) & standard solution of gallic acid (10 —
90 pg/ml) in DMSO, 400 pl of Folin-Ciocalteu reagent
was added. After 3 min. The solution was diluted to 10
ml with 7.5 % Na,CO; solution and incubated at 25°C
for 2 hrs. It was then centrifuged at 5000 rpm for 5 min
and the absorbance was measured at 760 nm. The to-
tal phenolic content was expressed as mg of gallic acid
equivalent per gram of extract.

Antioxidant activity by Nitric oxide scavenging me-
thod

The effect of MEIC on nitric oxide radical scavenging
activity was measured by using ascorbic acid as stan-

Table 1: Percent extractive value

Extract % Extractive value (w/w)
Chloroform 1.06 %
Dichloromethane 241 %
Acetone 2.45%
Water 12.44 %
Methanol 9.16 %

Table 2: Phytochemical and antioxidative components of the methanol extract of Desmostachya bipinnata

Parameters studied

Methanolic extract of Imperata cylindrica

Phytoconstituents

Carbohydrates, glycosides, triterpenoids,
phenolic compounds/tannins,
flavonoids, proteins and volatile oils

Total tannins content

12.53 £0.56*

Total phenol content

7.09 £ 0.14b**

* mg of Tannic acid equivalent per gram of extract

** mg of Gallic acid equivalent per gram of extract

Values represent in the results are meanzSD of three replicates

74 ©JK Welfare & Pharmascope Foundation | International Journal of Research in Pharmaceutical Sciences



Kalpana P. Rahate et al., (2013) Int. J. Res. Pharm. Sci., 4(1), 73-77

Table 3: Scavenging of reactive oxygen species (IC50 values) of methanolic extract of Imperata cylindrica

Nitric oxide Hydrogen peroxide
ug/ml pg/ml

STANDARD

MEIC 400.15+ 1.934 185.6+ 1.551
(R?0.993 ) (R2 0.969)

(Ascorbic acid) 269.75+ 0.852 128.5 + 0.683
(R?0.995) (R2 0.995)
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Figure 1: Nitric oxide anion scavenging activity of methanolic root extract of Imperata cylindrica
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Figure 2: Reducing power of methanolic root extract of Imperata cylindrica

dard. (Sreejayan N et al., 1997 and Govindarajan R et
al.,, 2003). Aqueous sodium nitroprusside generates
nitric oxide at physiological pH, which interacts with
oxygen to produce nitrite ions that can be estimated
using Gries's reagent. Scavengers of nitric oxide com-
pete with oxygen, leading to reduced production of
nitrite ions.

Varying concentrations of MEIC sample/standard solu-
tion were mixed with 0.5 ml phosphate buffer solution
(pH 7.4) and 2.0 ml sodium nitroprusside solution. The
mixture was incubated at 25°C for 2.5 hours. To 0.5 ml
of the reaction mixture, 1.0 ml of sulphanilic acid was

added and incubated at room temperature for 5 mi-
nutes for complete diazotization. Finally, 1.0 ml of 5%
N-Naphthyl ethylene diamine dihydrochloride was
added, mixed and incubated at room temperature for
5 minutes to form pink colored chromophore. The ab-
sorbance was then measured at 546 nm against the
corresponding blank solution. Decreased absorbance
of the reaction mixture indicated increased scavenging
activity. The percentage inhibition was calculated by
using the formula,

Alcontrol)— Aizample)

Ba Inhibition = » 100

Alcontrol)
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Figure 3: Hydrogen peroxide scavenging activity of methanolic root extract of Imperata cylindrica

Reducing power determination

The capacity of MEIC to bring about reduction of FeCls
was evaluated. (Oyaizu M, 1986 and Rakesh et al.,
2009). Varying concentrations of MEIC were mixed
with 2.5 ml of 0.2M phosphate buffer (pH 6.6) and 2.5
ml of KsFe(CN)s (1% w/v) solution. The resulting mix-
ture was incubated for 20 min at 40°C followed by the
addition of 1.5 ml of trichloroacetic acid (10% w/v). The
mixture was centrifuged at 3000 rpm for 10 min. 2.5 ml
of the supernatant liquid was mixed with 2.5 ml distill-
ed water and 0.5 ml of FeCl; (0.1%, w/v). The absor-
bance was measured at 700 nm against the blank sam-
ple. Vitamin C was used as positive control.

Hydrogen peroxide scavenging assay

The antioxidant activity of the MEIC and the standard
were assessed based on their hydrogen peroxide sca-
venging ability. (Gulcin | et al., 2002 and J Javanmardi
et al., 2003). To 0.5 ml of the standard ascorbic acid
and the extract in phosphate buffer (pH 7.4) 0.6 ml of 4
mM H,0; solution in phosphate buffer solution (pH
7.4) was added. Absorbance of the solution was meas-
ured at 230 nm after 10 min against the blank solution
containing phosphate buffer without hydrogen perox-
ide. Control was prepared by replacing the sample/
standard with phosphate buffer. All samples were pre-
pared and assayed in triplicate and averaged. The per-
centage inhibition was calculated by using the formula.

Statistical analysis

Statistical comparisons were made using a one-way
ANOVA test.

RESULTS AND DISCUSSION

The percent extractive value obtained is given in table
1. The yield of MEIC was found to be 9.16%.

Phytochemical analysis

The methanolic extract showed the presence of carbo-
hydrates, glycosides, triterpenoids, phenolic com-
pounds/tannins, flavonoids, proteins and volatile oils in
the detectable amount (Table 2). The total phenolic
content of the methanolic root extract was 7.09 + 0.14
mg gallic acid equivalent per gram of extract. The tan-
nin content of the plant was 12.53 + 0.56 mg of tannic
acid equivalent per gram of extract powder.

Antioxidant study
Nitric oxide Scavenging assay

The effect of MEIC on nitric oxide radical scavenging
activity is shown in Figure 1. It exhibited potent nitric
oxide radical scavenging activity comparable to that of
the standard drug ascorbic acid. The ICso value of the
methanolic extracts (400.15+ 5.93 pg/ml, R 0.909) was
found to be comparable with the ICso value of ascorbic
acid (269.75+ 2.55 pg/ml, R? 0.947) (Table 3). Nitric
oxide is an important bioregulatory molecule and plays
a major role in maintaining blood pressure, signal
transduction, platelet function but excess of it brings
about cytotoxic effects like Alzheimer, AIDS, cancer.
Sodium nitroprusside in aqueous solution at physiolog-
ical pH generates nitric oxide that reacts with oxygen
to produce nitrite ion. (lalenti A et al., 1993). The sca-
vengers of nitric oxide compete with oxygen and lead
to reduced production of nitrite ion. (Govindarajan R et
al., 2003).

Reducing power determination

Figure 2 shows the reducing power of the MEIC in
comparison with ascorbic acid standard at 700 nm. The
reducing capacity of the extract, another considerable
indicator of antioxidant activity was also found to be
substantial. Reducing power exhibited may be due to
the presence of reductones those are electron donors
and are capable of converting them into a more stable
product and terminating the free radical reaction.
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Hydrogen peroxide scavenging assay

The effect of MEIC in scavenging hydrogen peroxide
radicals is shown in figure 3. The extract was found to
scavenge the hydrogen peroxide comparable to the
standard (Table 3). Hydrogen peroxide is the most sta-
ble ROS and generated directly by divalent or monova-
lent reduction of O, by enzymes like xanthine oxidase,
‘etc. When H Q decomposed into H,O and O causes
serious damage, including chromosomal aberrations.
(Oyaizu M et al., 1986).

CONCLUSION

Phytochemicals are potent antioxidants, metal chela-
tors or free radical scavengers thus they own health
promoting properties. (Cotelle N et al., 1996). The free
radicals play a major role by bringing up number of
disorders in human, including arthritis, gastritis, ageing,
respiratory diseases, etc. (Gupta VK and Sharma BK,
2006). As the use of synthetic antioxidant possesses
the serious threat like carcinogenicity researchers have
turned towards to ponder the herbal plants with effec-
tive antioxidant property that is capable of protecting
the cells against the damaging effects of free radicals.
(Kumar V and Sharma SK, 2006). The methanolic ex-
tract of Imperata cylindrica showed significant antioxi-
dant activity in all the three antioxidant models when
compared to standards. The antioxidant potential of
the plant may be due to the presence of tannins and
phenolic compounds. The isolation of therapeutically
active constituents from the extract will probably give
better antioxidant activity than even standard at lower
concentrations. More research in this plant can pave
the way to newer phytochemicals. In conclusion, this
plant is a promising resource for future as a natural
source of antioxidant.
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