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Antioxidant activity of Hedychium spicatum Buch.- Ham. rhizomes
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The different extracts of Hedychium spicatum Buch.-Ham. (Zingiberaceae) were evaluated for antioxidant activity by
1, 1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity and reducing power determination method. Total phenol
and total flavonoid content in each extracts were also determined. Gallic acid and ascorbic acid were used as reference
standards. They exhibited strong antioxidant DPPH radical scavenging activity with IC50 value of 0.43, 259.1, 386.7, 414.3,
77.01 and 51.54 µg/mL for gallic acid, petroleum ether, benzene, chloroform, methanol and aqueous extracts of rhizomes of
H. spicatum, respectively. The absorbance for reducing power was found to be 0.540, 0.036, 0.042, 0.046, 0.050 and 0.072
for ascorbic acid, petroleum ether, benzene, chloroform, methanol and aqueous extracts of rhizomes of H. spicatum,
respectively. Total phenol content was found to be 13, 33, 24, 32 and 35 mg equivalent to gallic acid per gram of petroleum
ether, benzene, chloroform, methanol and aqueous extracts of rhizomes of H. spicatum, respectively. Total flavonoid content
was found to be 4.6, 7, 7.5, 34.5 and 40 mg equivalent to rutin per gram of petroleum ether, benzene, chloroform, methanol
and aqueous extracts of rhizomes of H. spicatum, respectively. The strongest antioxidant activity of the methanol and
aqueous extracts could be due to the presence of flavonoids and phenols.
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Introduction
Hedychium spicatum Buch.-Ham. belonging
to the family Zingiberaceae and commonly known
as spiked ginger lily, is found in the entire
Himalayan region1. It is a perennial rhizomatous
herb and the rhizomes are an article of commerce
which is called as Kapurkachari in Indian
bazaar. Traditionally the rhizomes are used as
febrifuge, tranquiliser, hypotensive, antispasmodic,
CNS depressant, analgesic, anti-inflammatory,
antimicrobial, antioxidant, antifungal, pediculicidal,
cytotoxic, anthelmintic and in respiratory disorders2,10.
The literature survey revealed that previous work has
been done on essential oil compositions of the plant for
various activities, viz. tranquiliser11, pediculicidal8,
antimicrobial5 and antioxidant activity6.
Free radicals are reactive molecules involved in
many physiological processes and human diseases
such as cancer, ageing, arthritis, Parkinson syndrome,
ischemia, toxin induced reactions, alcoholism, liver
injury12, etc. Research in finding a natural antioxidant
from the plant source is therefore important as plants
——————
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are potential source of immense chemicals for the
treatment of number of aliments. Considering the
above aspects, an attempt has been made to study the
antioxidant activity of various extracts of rhizomes of
this species. Different extracts of H. spicatum were
evaluated for in vitro antioxidant DPPH free radical
scavenging activity by reducing power method. Total
phenol and total flavonoid content in each extracts
were also determined.
Materials and Methods
Chemicals

DPPH (1, 1-diphenyl-2-picrylhydrazyl), gallic acid,
rutin and ascorbic acid were purchased from Loba
Chemie Pvt Ltd., Mumbai. All the chemicals and
reagents used were of analytical grade.
Plant material

The rhizomes of H. spicatum were collected from
Tirupati forest in the month of May 2010, identified
and authentified by Dr. Shiddamallayya N, National
Ayurveda and Dietetics Research Institute, Bengaluru,
Karnataka
(Ref.no.
SMPU/NADRI/BNG/201011/307, date 3/8/2010). They were dried under shade
then cut into small pieces; powdered and stored in a
closed container at room temperature for future use. A
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voucher specimen was deposited in the Herbarium of
Department of Pharmacognosy, The Oxford College
of Pharmacy, Bengaluru.
Preparation of extracts

The dried rhizomes were coarsely powdered and
subjected to successive extraction by soxhlation until
the solvent in the side siphon tube is colorless. The
extraction was done with different solvents in their
increasing order of polarity such as petroleum ether
(PE), benzene (BZ), chloroform (CH), methanol (ME)
and distilled water (AQ). Each time the marc was dried
and later extracted with other solvents. All the extracts
were concentrated by rotary vacuum evaporator and
evaporated to dryness. The yield was found to be
2.176, 0.831, 0.861, 6.06 and 5.41% w/w, respectively
with reference to the air dried plant material.
Evaluation of antioxidant activity
DPPH radical scavenging activity

The free radical scavenging activity of different
extracts of rhizomes of H. spicatum were measured by
1, 1-diphenyl-2-picrylhydrazyl (DPPH)13. Briefly,
0.1 mM solution of DPPH in ethanol was prepared.
The solution (1 mL) was added to 3 mL of different
extracts in methanol at different concentration
(100–1.56 µg/mL). The mixture was shaken
vigorously and allowed to stand at room temperature
for 30 min. Then the absorbance was measured at 517
nm by using a spectrophotometer (UV-VIS
Shimadzu). Reference standard compound being used
was gallic acid and experiment was done in triplicate.
The IC50 value is the concentration of sample required
to inhibit 50% of the DPPH free radical. The IC50
value for the sample was calculated using log-dose
inhibition curve. Lower absorbance of the reaction
mixture indicated higher free radical activity.
The percent DPPH scavenging effect was calculated
using the following equation:
DPPH scavenging effect (%) = 100 × A1 /A0
Where A0 was the absorbance of the control
reaction and A1 was the absorbance in presence of the
standards or samples.
Reducing power determination

The reducing power of different extract was
assayed by Oyaizu14. Different concentrations of the
extracts (2.5 – 25 µg/mL) were mixed with 2.5 mL
phosphate buffer (0.2 M phosphate buffer; pH 6.6)
and 2.5 ml of 1% potassium ferricyanide solution and
incubated at 50°C for 20 min. The above solution
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were cooled; mixed with 2.5 mL of 10 %
trichloroacetic acid and the content were centrifuged
at 1000 rpm for 10 min. 2.5 mL of supernatant was
mixed with 2.5 ml of distilled water and 0.5 mL of
0.1% ferric chloride solution and allowed to stand for
10 min and absorbance was measured at 700 nm.
Higher the absorbance, higher is the reducing power.
Ascorbic acid was used as reference standard.
Estimation of total phenol (TP) content

The total phenol content was determined by FolinCiocalteu assay15. Different dilution of extracts
(25–500 µg/mL) was made up to 3.5 mL, then 0.5 mL
of Folin-Ciocalteu reagent followed by 2 mL of 7.5%
sodium carbonate solution was added. The above
solution is incubated at room temperature for 10 min
and absorbance was measured at 650 nm. Total
phenolic content is expressed as gallic acid equivalent
(mg/g) of the dried weight.
Estimation of total flavonoid (TF) content

The total flavonoid content in the extracts was
determined by method modified by Zhishen’s
method16. Different extracts of extract in methanol
(3 mL; 25–500 µg/mL) was mixed with 0.1 mL of
10% aluminum chloride followed by 0.1 mL of 1M
potassium acetate solution. Added 2.8 mL of water
and kept for incubation at room temperature for 30
min. The absorbance was measured at 415 nm. The
total flavonoid content is expressed as rutin equivalent
(mg/g) of the dried weight.
Result and Discussion
The model for scavenging the stable DPPH radical
is widely applied to evaluate antioxidant activities in a
relatively short time as compared to other methods.
The effect of antioxidants on DPPH radical
scavenging was thought to be due to their hydrogen
donating ability. DPPH is a stable free radical and
accept an electron or hydrogen radical to become a
stable diamagnetic molecule and therefore, inhibit the
propagation phase of lipid peroxide17,18.
The mechanism of action of DPPH is as follows:
→DPPH. + R-H→DPPH-H + R.
The odd electron in the DPPH free radical gives a
strong absorption maximum at 517 nm and is purple
in colour. The colour turns from purple to yellow
when the odd electron of DPPH radical becomes
paired with hydrogen from a free radical scavenging
antioxidant to form the reduced DPPH-H. The
resulting decolorization is stoichiometric with respect to
number of electrons captured. The reduction capability
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of DPPH radicals was determined by decrease in its
absorbance at 517 nm induced by antioxidants. Hence,
DPPH is usually used as a substrate to evaluate
antioxidative activity of antioxidants.
Table 1 illustrates the percentage inhibition of
DPPH radical by standard and different extracts. The
IC50 value was found to be 0.43, 259.1, 386.7, 414.3,
77.01 and 51.54 µg/mL for gallic acid, petroleum
ether, benzene, chloroform, methanol and aqueous
extracts of rhizomes of H. spicatum, respectively.
Reducing power assay measures the electrondonating capacity of an antioxidant. The reducing
properties are generally associated with the presence
Table 1−DPPH free radical scavenging activity of standard and
extracts of H. spicatum
Extract/standard
IC50 value (µg/mL) (mean ± SEM)
Gallic acid
0.43 ± 0.102a
Petroleum ether extract (PE)
259.1 ± 0.156
Benzene extract (BZ)
386.7 ± 0.212
Chloroform extract (CH)
414.3 ± 0.301
Methanol extract (ME)
77.01 ± 0.112a
Aqueous extract (AQ)
51.54 ± 0.175a
a
P<0.001 when compared to control
Table 2−Absorbance of reducing power of standard and
extracts of H. spicatum
Absorbance (mean ± SEM)
Extract/standard (15 µg/mL)
Ascorbic acid
0.540 ± 0.002
Petroleum ether extract (PE)
0.036 ± 0.013
Benzene extract (BZ)
0.042 ± 0.020
Chloroform extract (CH)
0.046 ± 0.031
Methanol extract (ME)
0.050 ± 0.012a
Aqueous extract (AQ)
0.072 ± 0.015a
a
P<0.001 when compared to control

of reductones, which have been shown to exhibit
antioxidant action by breaking the chain reactions by
donating a hydrogen atom. Reductones are also
reported to react with certain precursors of peroxide,
thus preventing peroxide formation19. Being good
electron donors, phenolic compounds show the
reducing power and have ability to convert the ferric
ion Fe3+ to ferrous ion Fe2+ by donating an electron20.
Increasing absorbance at 700 nm indicates an increase
in reductive ability.
Table 2 illustrate the absorbance of standard and
different extracts. The absorbance for reducing power
at the concentration of 15µg/mL was found to be
0.540, 0.036, 0.042, 0.046, 0.050 and 0.072 for
ascorbic acid, petroleum ether, benzene, chloroform,
methanol and aqueous extracts of rhizomes of
H. spicatum, respectively. The ability to reduce Fe
(III) may be attributed to hydrogen donation from
phenol compounds which are also related to the
presence of reductant agent. Figure 1 shows the
reducing potential of different extracts in the
concentration range of 2.5–25 µg/mL.
The standard graph for gallic acid is represented in
Figure 2. Total phenol content (Table 3) was found to
be 13, 33, 24, 32 and 35 mg equivalent to gallic acid
per gram of petroleum ether, benzene, chloroform,
methanol and aqueous extracts of rhizomes of
H. spicatum, respectively. The standard graph for
rutin is shown in Figure 3. Total flavonoid content
(Table 3) was found to be 4.6, 7, 7.5, 34.5 and 40 mg
equivalent to rutin per gram of petroleum ether,
benzene, chloroform, methanol and aqueous extracts
of rhizomes of H. spicatum, respectively.
Significant correlations were observed between
DPPH radical scavenging and reducing power, total
phenol and total flavonoid. Many supportive reports

Fig. 1— Reducing potential of different extract of H. spicatum
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Fig. 2 — Standard graph of gallic acid

Fig. 3 — Standard graph for rutin
Table 3: Total phenol and flavonoid content of different
extracts of H. spicatum
Extract
Petroleum ether
extract (PE)
Benzene extract
(BZ)
Chloroform
extract (CH)
Methanol extract
(ME)
Aqueous extract
(AQ)

mg of gallic acid/g of
mg of rutin/g of
extract (mean ± SEM) extract (mean) ± SEM
13 ± 0.010

04.6 ± 0.030

33 ± 0.015

07.0 ± 0.025

24 ± 0.019

07.5 ± 0.016

32 ± 0.018

34.5 ± 0.023

35 ± 0.301

40.0 ± 0.029

have emphasized the positive correlation between
phenol content and antioxidant efficacy21,22. A
positive correlation between antioxidant activity and
polyphenol content was found, suggesting that the
antioxidant capacity of the plant extracts is due the
presence of their polyphenols23,24.

Conclusion
The strongest antioxidant activity of the
methanol and aqueous extracts could be due to
the presence of flavonoids and phenols.
The components responsible for the antioxidant
activity of the extracts are unknown. Therefore,
further research is needed for the isolation
and identification of the antioxidant components
in the extracts.
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