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A B S T R A C T

The objective of the present study includes estimation of total phenolic and total flavo-

noid contents and evaluation of antioxidant and antibacterial activities of various extracts

of Inula cuspidata stem. I. cuspidata belongs to family Compositae; it is an erect shrub, dis-

tributed in western Himalaya, usually found growing on steep rocky or precipitous ground.

Total phenolic and flavonoid contents were estimated by Folin–Ciocalteu and aluminum

chloride method. Antioxidant activity was performed by four methods: DPPH (1,1-diphenyl-

2-picryl hydrazyl radical), ferrous chelating activity, reducing power and nitric oxide scavenging

activity.These extracts were screened for antibacterial studies using macro-dilution method.

Total phenolic and flavonoid contents were found to be highest in methanol extract

(69.44 ± 1.12 mg GAE/g, 12.45 ± 0.67 mg QE/g) followed by chloroform (33.53 ± 0.88 mg GAE/

g, 1.27 ± 0.51 mg QE/g) and n-hexane (12.25 ± 1.03 mg GAE/g, 0.08 ± 0.43 mg QE/g) extracts.

Methanol extract of I. cuspidata exhibited potent antioxidant activity in all the antioxidant

assays followed by chloroform and n-hexane extracts. IC50 values of methanol, chloroform

and n-hexane extract were found to be 43.35 ± 0.58 μg/mL, 298.08 ± 0.62 μg/mL, 1989.24 ± 0.71 μg/

mL for DPPH, 396.63 ± 0.73 μg/mL, 915.29 ± 0.81 μg/mL, 1180.56 ± 0.88 μg/mL for ferrous chelating

and 594.68 ± 0.99 μg/mL, 930.55 ± 1.03 μg/mL, 1959.26 ± 1.25 μg/mL for nitric oxide scaveng-

ing assays. A strong correlation was found between total phenolic, flavonoid and 1/IC50 values

obtained by different antioxidant assays. The correlation coefficient (R) value obtained was

more than 0.9 which exhibits a strong correlation.

All the extracts showed significant antibacterial activities against Gram positive bacte-

rial strains with minimum inhibitory concentration (MIC) values ranging from 187.5 to 750 μg/

mL and moderate to weak inhibition against Gram negative bacteria with MIC values ranging

from 750 to 3000 μg/mL. The present study proves the in vitro anti-oxidant and antibacte-

rial activities of different extracts of I. cuspidata stem.

© 2016 Production and hosting by Elsevier B.V. on behalf of Beni-Suef University. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
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1. Introduction

Free radicals and oxidants are of paramount importance in
disease progression.They are produced either from normal cell
metabolisms in situ or from external sources like pollution, ciga-
rette smoke, radiation, and medication. Accumulation of free
radicals in the body generates a phenomenon called oxida-
tive stress, which plays a major role in the development of
chronic and degenerative illness such as cancer, autoim-
mune disorders, aging, cataract, rheumatoid arthritis,
cardiovascular and neurodegenerative diseases, although the
human body has several mechanisms to counteract oxida-
tive stress by producing antioxidants, which are either naturally
produced in situ, but if the oxidative stress is high, the inter-
nal mechanism has to be augmented with the administration
of antioxidants (PhamHuy et al., 2008).

Nowadays, natural antioxidants are gaining importance in
the market as they are found to be safe, non-toxic and envi-
ronmental friendly in comparison to synthetic antioxidants,
which have been restricted due to their various deleterious
effects (Kumaran and Karunakaran, 2007). Flavonoids, pheno-
lic acids and tannins are considered as crucial phyto-
constituents for exhibiting antioxidant activities. Redox property
of hydroxyl groups present in plant phenolic is responsible for
their antioxidant properties that allow them to act as hydro-
gen donors, reducing agents, metal chelators and free radical
quenchers (Shukla et al., 2009).

In addition to free radicals developing resistance in the bac-
terial species to many antibiotics is another major issue in
antimicrobial therapy that continuously encouraging research-
ers to develop novel antibiotics. Recently, most of the approved
novel antimicrobials are derived from natural products or from
their derivatives. According to Oshea’s and Moser’s analysis,
out of 148 compounds 66% fall into natural product category
(Brown et al., 2014). Thus, natural products are of paramount
importance as a source of antibacterial agents. The antibac-
terial activity is mainly associated with the presence of
secondary metabolites like phenolic, terpenes and alkaloids
present in the plant extracts.

The genus Inula, a variable perennial herb distributed in
Asian, African and European continents, comprises more than
hundred species of the Compositae (Asteraceae) family be-
longing to the tribe Inuleae (Seca et al., 2014; Zhao et al., 2006).
Inula species possess medicinal properties and are used in folk
medicines as tonic, stomachic, anti-inflammatory, bacteri-
cidal, diuretic, diaphoretic, hepatoprotective, antitumor and
carminative (Mathela et al., 2008). Leave extract of Inula cuspidata
shows anti-inflammatory, antifungal and antibacterial activi-
ties (Chauhan and Saxena, 1985; Sati et al., 2011; Thapliyal et al.,
2011) and stem, flower and whole plant extracts were
reported to have profound anti-inflammatory and
hepatoprotective activities (Kaur et al., 2014a, 2014b). Previ-
ous chemical investigations done on the I. cuspidata shows the
presence of monoterpenoids, sesquiterpenoids, flavonoids and
glycosides (Bohlmann et al., 1982; Sahai et al., 1981; Verma et al.,
2014). Until today, this plant has not been explored for its quan-
titative property (total phenol, total flavonoid content) and
antioxidant activities; thus, the aim of the study was to evalu-
ate the phyto-quantitative property and antioxidant and

antibacterial activities of different stem extracts of Inula
cuspidata. Results from this work will enlighten the medici-
nal aspects of this herb.

2. Materials and methods

2.1. Collection and authentication of plant material

Stems of I. cuspidata were procured from Nainital, Uttarakhand,
India, in the months of August to September 2013 and were
authenticated (Voucher number-114758) at Botanical Survey of
India, Dehradun. The stems were shade dried, coarsely pow-
dered and stored in an air tight container for further use.

2.2. Chemicals, reagents and instrument

L-Ascorbic acid, quercetin, gallic acid, trichloroacetic acid, DPPH,
ferrozine and nutrient broth were purchased from Himedia,
Mumbai, India. Sulfanilamide, EDTA and N-1-napthyl ethyl-
ene diamine dihydrochloride were purchased from Sigma
Aldrich, Mumbai, India. Folin–Ciocalteu reagent, potassium fer-
ricyanide, ferrous chloride, and ferric chloride were procured
from Merck, Mumbai, India. Aluminum chloride and di-
methyl sulfoxide was procured from Molychem, Mumbai, India.
All the chemicals used in the study were of analytical grade.
The rotary evaporator was procured from Heidolph, Schwabach,
Germany. UV–visible spectrophotometer (Shimadzu, UV-
1800) was purchased from Shimadzu, Japan.

2.3. Physico-chemical evaluation

The stem powder was evaluated for physico-chemical param-
eters such as total ash value, acid insoluble ash value, water
soluble ash value and alcohol soluble extractive value as per
WHO guidelines (WHO, 1998).

2.4. Extraction of plant material

2.4.1. Maceration method
The coarsely powdered plant material (20 g) was taken in a
glass-stoppered conical flask and extracted thrice with organic
solvent (3 × 100 mL) in a sequential manner first with n-hexane
followed by chloroform and methanol. The extraction was
carried out in a mechanical shaker at room temperature for
6 h and then allowed to stand for 18 h. The extraction time for
each solvent was about 3 × 24 h respectively. The extracts ob-
tained were filtered and concentrated under vacuum using
rotary evaporator (Heidolph, Schwabach, Germany). Yields of
extracts were calculated on the basis of percentage w/w (WHO,
1998).

2.5. Preliminary phytochemical screening

The preliminary phytochemical screening was performed for
identifying the presence of phyto constituents in n-hexane, chlo-
roform and methanol extracts of I. cuspidata stem (Harborne,
1998).

ARTICLE IN PRESS

Please cite this article in press as: Sarvesh Kumar Paliwal, Bhawana Sati, Samriti Faujdar, Swapnil Sharma, Antioxidant and antibacterial activities of various extracts of
Inula cuspidata C.B. Clarke stem, Beni-Suef University Journal of Basic and Applied Sciences (2016), doi: 10.1016/j.bjbas.2016.10.003

2 b en i - s u e f un i v e r s i t y j o u rna l o f b a s i c and a p p l i e d s c i e n c e s ■■ ( 2 0 1 6 ) ■■ –■■

Q3

Q4

57bs_bs_query

58bs_bs_query

59bs_bs_query

60bs_bs_query

61bs_bs_query

62bs_bs_query

63bs_bs_query

64bs_bs_query

65bs_bs_query

66bs_bs_query

67bs_bs_query

68bs_bs_query

69bs_bs_query

70bs_bs_query

71bs_bs_query

72bs_bs_query

73bs_bs_query

74bs_bs_query

75bs_bs_query

76bs_bs_query

77bs_bs_query

78bs_bs_query

79bs_bs_query

80bs_bs_query

81bs_bs_query

82bs_bs_query

83bs_bs_query

84bs_bs_query

85bs_bs_query

86bs_bs_query

87bs_bs_query

88bs_bs_query

89bs_bs_query

90bs_bs_query

91bs_bs_query

92bs_bs_query

93bs_bs_query

94bs_bs_query

95bs_bs_query

96bs_bs_query

97bs_bs_query

98bs_bs_query

99bs_bs_query

100bs_bs_query

101bs_bs_query

102bs_bs_query

103bs_bs_query

104bs_bs_query

105bs_bs_query

106bs_bs_query

107bs_bs_query

108bs_bs_query

109bs_bs_query

110bs_bs_query

111bs_bs_query

112bs_bs_query

113bs_bs_query

114bs_bs_query

115bs_bs_query

116bs_bs_query

117bs_bs_query

118bs_bs_query

119bs_bs_query

120bs_bs_query

121bs_bs_query

122bs_bs_query

123bs_bs_query

124bs_bs_query

125bs_bs_query

126bs_bs_query

127bs_bs_query

128bs_bs_query

129bs_bs_query

130bs_bs_query

131bs_bs_query

132bs_bs_query

133bs_bs_query

134bs_bs_query

135bs_bs_query

136bs_bs_query

137bs_bs_query

138bs_bs_query

139bs_bs_query

140bs_bs_query

141bs_bs_query

142bs_bs_query

143bs_bs_query

144bs_bs_query

145bs_bs_query

146bs_bs_query

147bs_bs_query

148bs_bs_query

149bs_bs_query

150bs_bs_query

151bs_bs_query

152bs_bs_query

153bs_bs_query

154bs_bs_query

155bs_bs_query

156bs_bs_query

157bs_bs_query

158bs_bs_query

159bs_bs_query

160bs_bs_query

161bs_bs_query

162bs_bs_query

163bs_bs_query

164bs_bs_query

165bs_bs_query

166bs_bs_query

167bs_bs_query

168bs_bs_query

169bs_bs_query

170bs_bs_query

171bs_bs_query

172bs_bs_query

173bs_bs_query

174bs_bs_query

http://dx.doi.org/10.1016/j.bjbas.2016.10.003


Download	English	Version:

https://daneshyari.com/en/article/7211490

Download	Persian	Version:

https://daneshyari.com/article/7211490

Daneshyari.com

https://daneshyari.com/en/article/7211490
https://daneshyari.com/article/7211490
https://daneshyari.com/

