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Anogeissus latifolia (Roxb.Ex DC.) Wall.exGuill. &Perr. (Combretaceae) commonly known as bakli, dhau, dhawa or axle wood is a
moderate sized tree characteristic of dry deciduous forests flourishing mainly in India. It is used in traditional systems of medicine
to enhance the immune system and in the treatment of diabetes mellitus, diarrhoea, dysuria, cough, colic, snakebite, digestive
ailments, skin and cardiovascular diseases. In this study, methanol and water extracts were prepared from powdered bark and leaf
of A. latifolia. The extracts were studied for nitric oxide scavenging and total antioxidant activities determined by spectrophotometric
technique. The results of this study show that the methanol and water extracts of A. latifolia can be used as an easily accessible
source of natural antioxidants.
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INTRODUCTION

Free radicals are reactive nitrogen species (RNS)
or reactive oxygen species (ROS) that are generated by
environmental conditions or during metabolic activities in
the body. Some of the reactive species, including singlet
oxygen, hydrogen peroxidesuperoxide and hydroxyl
radicals, have positive roles in energy production in vivo
systems, intercellular signal transfer, phagocytosis,
regulation of cell growth and the synthesis of important
biomolecules (Shoji et al., 2008). Overproduction of free
radicals is harmful because they initiate the oxidation of
biomolecules which causes cell death and creates
oxidative stress. Oxidative stress is responsible for
involuntary activation of enzymes that lead to damage
the cellular machinery by disturbing the nucleic acid,
proteins, membrane lipids (Wiseman and Halliwell, 1996
and Jung et al., 2009). Free radicals are responsible for

variety of biological phenomena such as ageing,
inflammation, ischemia-reperfusion injury, atherosclerosis,
diabetes mellitus, neurodegenerative disorders, mutation
and carcinogenesis (Yoshikawa et al., 2000). Antioxidants
have an ability to overcome the oxidative stress by
scavenging free radicals and protecting antioxidant
defences so they play an important role in the prevention
of diseases (Banerjee and Dasgupta, 2005). Plants
produce numbers of antioxidants to control the oxidative
stress caused by free radicals and solar radiation, Thus,
they can act as a new source of compounds with
antioxidant activity.

Anogeissus latifolia belongs to the family
Combretaceae, commonly known as bakli, dhau, dhawa,
dhawra or dhaora is deciduous forest plant which has
many economic importance. It is a native to India and
distributed throughout India, except Jammu and Kashmir,
Sikkim, Arunachal Pradesh, Assam, Nagaland,
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Meghalaya, Manipur, Tripura, Mizoram. It is used as used
as fodder and for making a variety of items of domestic
and agricultural use that demand strength. It is included
in the list of silk-producing non-mulberry plants (Srivastav
et al., 1990). Gum ghatti an important commercial
exudate (Whistler, 1982) is obtained from it, used as
binding agent in pharmaceuticals, in preparing sweets
and cold drink. Number of phytochemical compounds
have been isolated from various parts of the plant, namely
phenols, flavonoids, alkaloids, cardiac glycosides,
saponins, terpenoids, steroids and tannins. Due to the
presence of these compounds the plant is useful in
urinary tract infections, skin diseases, liver complaints,
fever, epileptic fits etc. Stem bark is useful in diarrhoea,
dysuria, cough, colic, liver complaints, snakebite and skin
disease. It possesses antiulcer, antidiabetic, anticancer,
antihyperlipidaemic, anti-inflammatory and antimicrobial
properties. The present study was, aimed to determine
the nitric oxide scavenging and total antioxidant activity
of methanol and water extracts of Anogeissus latifolia.

RESEARCH  METHODOLOGY

Collection of plant material :
Anogeissus latifolia bark and leaves were collected

from forest complex, Pinjore, Haryana, (India) in the
month of October, 2016. The collected bark and leaves
were washed with running tap water and then dried under
shade at room temperature for one week. Then, they
were crushed to form fine powder and was stored in
airtight glass bottles at room temperature.

Preparation of the extract :
The plant extracts were prepared by macerating 30

g of the dried plant part powder separately in water (300
ml/L) for 48 h. The extracts were first filtered, then the
resultant filtrates were evaporated to dryness in a rotary
evaporator under reduced pressure and were stored at
4°C for further use. The methanol extract was obtained
by the similar method of water extract preparation but
replacing water with methanol in the method already
described.

Total antioxidant activity :
Total antioxidant capacity was determined by the

spectrophotometric method of Preito et al.(1999).
Different concentration of (100 to 600 µg/ml) bark and
leaf extracts were prepared by dissolving in water. 0.1

ml of each concentration of extracts was combined with
1 ml of reagent solution (0.6 M sulfuric acid, 28 mM
sodium phosphate and 4 mM ammonium molybdate) in
an eppendorf tube. The tubes containing the reaction
solution were incubated at 95°C for 90 min. After cooling
to room temperature, the absorbance of the solution of
each extract was measured at 695 nm against a blank.
Water (0.1 ml) was used as the blank in the place of
extract. Ascorbic acid was used as the standard. The
same procedure was carried out with extracts prepared
in methanol.The per cent scavenging activity was
calculated using the formula:

% scavenging activity = [(Ac-At)/Ac] x 100

where Ac is the absorbance of the control reaction
and At is the absorbance in the presence of samples with
the extracts.

Nitric oxide scavenging :
Nitric oxide (NO) scavenging activity was

determined by spectrophotometric method of Garrat
(1964). For this, test solution was prepared by dissolving
2 ml of 5 mM sodium nitroprusside solution in 0.5 ml
phosphate buffer saline (pH 7.4) and then mixed with
different concentration (100 to 600 µg/ml) of extract
dissolved in methanol. The resulting mixture was
incubated at 25oC for 120 minutes. Took 0.5ml of the
incubated solution and 2 ml of Griess reagent (1%
Sulfanilamide, 2% phosphoric acid and 0.1% naphthyl
ethylenediamine dihydrochloride) was used to dilute it.
The absorbance was measured at 546 nm by pouring the
test solution into cuvette. The absorbance of the
chromophore formed during diazotization of the nitrite
with sulfanilamide and subsequent coupling with
naphthylethylene diamine. The per cent scavenging
activity was calculated using the formula:

% scavenging activity = [(Ac-At)/Ac] x 100

where Ac is the absorbance of the control reaction
and at is the absorbance in the presence of samples with
the extracts.

RESEARCH FINDINGS AND ANALYSIS

The results obtained from the present investigation
as well as relevant discussion have been summarized
under following heads Table 1 and Fig. 1 and 2.

Nitric oxide scavenging activity :
Nitric oxide is an important chemical intermediator
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involved in regulation of various physiological processes.
In the biological process, it is generated by specific nitric
oxide synthases (NOSs), which metabolizes arginine to
citrulline during which NO is formed via a five-electron
oxidative reaction (Ross, 1993). These compounds are
responsible for changing the structural and functional
behaviour of many cellular components. Nitric oxide has
the ability to exert multiple cytotoxic effects and its excess
concentration cause number of diseases. In nitric oxide
scavenging activity assay, nitrites produced when sodium
nitroprusside is incubated in PBS for 2 h at 25oC which
is reduced by the tested extracts of the plant. NO
scavenging capacity is determined by the decrease in
the absorbance at 546 nm, induced by antioxidants. The
results of NO scavenging activity of the selected plant
extracts are shown as per cent of NO scavenging in
Table 1. The maximum per cent of NO scavenging
activity of methanolic extract of bark, leaf were 85.29
and 79.44 with IC50 values of 5.15, 10.19 whereas for
water extracts they were 93.17 for bark and 93.86 for
leaf with IC50 value of 13.01, 9.41, respectively (Table

1). Maximum NO savenging activity was recorded from
bark water extract at 600 µg/ml concentration. Water
extracts of both bark and leaf showed better nitric oxide
scavenging activity as compared to the methanolic
extracts.

Total antioxidant activity:
The total antioxidant capacity of the different

extracts was calculated based on the formation of the
phosphomolybdenum complex which was measured
spectrophotometrically at 695 nm. In the presence of
different extract Mo (VI) is reduced to Mo (V) and forms
a green coloured phosphomolybdenum V complex.
Among different type of extracts, methanol bark extract
had shown the maximum total antioxidant potential. The
increase in the antioxidant potential of the extracts was
observed with the increasing concentrations of bark and
leaf of A. latifolia. The high total antioxidant potential
was observed in methanolic extracts as compared to
water extracts. Bark methanol extract show 215.75 mg
AAE/g, leaf methanol 201.5 mg AAE/g, bark water 143.6

Table 1 : Scavenging of nitric oxide by the different extracts of A. latifolia
% of scavenging of NO

Methanol extract Water  extract    Conc.
    µg/ml Bark Leaf Bark Leaf

    100 50.22 52.54 49.1 52.06

    200 68.37 62.88 71.133 64.97

    300 71.33 64.27 73.8 81.25

   400 74.15 70.49 80.373 91.18

   500 84.36 76.88 81.416 92.09

   600 85.29 79.44 93.171 93.86

   IC 50 5.15 10.19 13.01 9.41

Fig. 1 : Total antioxidant activity of A. latifolia at athe
different concentration of methanol extract
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Fig. 2 : Total antioxidant activity of A. latifolia at the different
concentration of water extract
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mg AAE/g and leaf water 134.5 mg AAE/g of total
antioxidant potential.

Antioxidants are the molecules that provide the
protection from oxidative stress by scavenging the free
radicals. The ability of antioxidants to neutralize, free
radicals depends on the structure of antioxidants (Loo et
al., 2008). The present study showed that, the methanolic
and water extracts of A. latifolia bark and leaf exhibited
the high nitric oxide scavenging and total antioxidant
activity. A scavenging of free radicals may serve as a
possible preventive intrusion for the diseases (Gyanfi et
al., 1999). The present study suggests that the bark and
leaf of A. latifolia is a potential source of natural
antioxidants. The antioxidant potential were also noticed in
whole plant or part of some plants investigated i.e. Torilis
leptophylla (Saeed et al., 2012), Indigofera cassioides
(Kumar et al., 2012), Gnidia glauca (Rao et al., 2013).
The antioxidant potential of the extracts was increased
markedly with the increase in concentrations of extract.
The similar results of increase in antioxidant potential with
concentration are also reported in Panax ginseng and
Lagerstroemia speciosa (Saumya and Mahaboob Basha,
2011) Ethulia conyzoides (Aliyu et al., 2012) Withania
somnifera and Aloe vera (Patel et al., 2012), Phyllanthus
freternus, Triumfetta rhomboidae and Casuarina littorea
(Rozina et al., 2013).

The methanol extract of A. latifolia showed higher
total antioxidant activity as compared to water extract of
plant parts, Similar results of higher antioxidant activity
in methanolic extract are reported in B. vahlii
(Sowndhararajan and Kan, 2013), Brugeiera
gymnorrhiza and Aegialitis rotundifolia (Reddy and
Grace, 2016).

Nitric oxide is implicated in inflammation, cancer
and other pathological conditions (Moncada et al.,1991).
The metabolites present in plants may have the property
to counteract the effect of NO formation and in turn
may be of considerable interest in preventing the ill effects
of excessive NO generation in the human body by
scavenging activity to arrest the chain of reactions
initiated by excess generation of NO (Kumaran and
Karunakaran, 2006). Nitric oxide scavenging activity was
observed in more in water extract comaprriable to
methanolic extract. Nitric oxide scavenging activity has
also been reported in Coleus aromaticus (Kumaran and
Karunakaran, 2006), C. zeyheri,  C. platypetalum and P.
curatellifolia (Boora et al., 2014).

Conclusion:
As a conclusion, the methanol and water extracts

of A. latifolia showed nitric oxide scavenging and
powerful total antioxidant activities when compared to
standards such as ascorbic acid. The results of this study
show that the methanol and water extracts of A. latifolia
can be used as an easily accessible source of natural
antioxidants used in pharmaceutical industry.
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