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In this paper, literature regarding antioxidant activity (in vitro) of Indian medicinal plants was reviewed. Paper also gives an

ABSTRACT

account of family, places of collection, part used, solvent, standards and methods used to define antioxidant potential of most
of the Indian medicinal plants, which have been analyzed for free radical scavenging property.
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INTRODUCTION

Medicinal plants are those that are commonly used in
treatment and preventing specific ailment and disease,
and that are generally consider playing a beneficial role in
health care (Srivastava ef al., 1996). With 2.4% of world’s
area, India covers 8% of global biodiversity and one fifth
of all the plants found here are utilized for medicinal
purposes (Sharma and Thokchom, 2014; Schippmann
et al., 1990). Due to the presence of numerous natural
compounds like alkaloids, saponins, resins, oils etc.
medicinal plants are now considered as chemical factory
(Singh, 2005). Reactive oxygen species and free radicals
produced endogenously as well as exogenously (Rajurkar
and Hande, 2011) are simultaneously degraded by
antioxidant defense mechanisms (Auddy et al., 2003)
but due to their overproduction or inadequate antioxidant
defense mechanism, oxidative stress and oxidative
injuries are induced which leads to damaging of various
biomolecules and cause several chronic human diseases
(Farber, 1994; Hogg, 1998). Researches have been
shown that natural antioxidants obtained from the plants
are found to have ability to suppress these free radicals and
reactive oxygen species. In this paper review of literature
regarding antioxidant properties of Indian medicinal
plants was discussed chronologicaly from 1999.

Review of literature

Shylesh and Padikkala (1999) examined antioxidant
activity of Emilia sonchifolia DC. by using Hydroxyl
radical scavenging activity and Superoxide radical
scavenging activity, and found that both juice and
extract of the E. sonchifolia leaves inhibit hydroxyl and
superoxide radical formation in vitro. Alcoholic extract
of Mucuna pruriens Linn seeds was investigated for its
antioxidant property by Tripathi and Upadhyay (2001).
The effect of extract was observed by FeSO, induced lipid
peroxidation, degree of nitroblue tetrazolium reduction

and by hydroxylation of salicylate. The effect of ethanol
rhizome extract of Smilax china Linn. was also studied
on hydroxyl and superoxide radicals for estimating its
antioxidant property (Tripathi et al., 2001). Plant rhizome
extract shows, concentration dependent protection
against FeSO, induced lipid peroxidation and also show
scavenging activity on superoxide and hydroxyl radicals;
however, it shows more efficiency towards superoxide
than hydroxyl radicals.

Antioxidant property of twelve Indian medicinal plants
was evaluated by using Free radical scavenging activity
(DPPH) and Lipid peroxidation assay (Jadhav and
Bhutani, 2002). Methanol extracts of Terminalia arjuna
was found to be most active, followed by Terminalia
bellerica in case of Free radical scavenging activity, while
Centella asiatica and Hypericum perforatum in case of
Lipid peroxidation assay. In the same year, Siddhuraju
et al., (2002) reported the antioxidant property of Cassia
fistula L. (stem bark, leaves, flowers and mature fruit
pulp) by applying some methods like, total phenolic
content, Thiocyanate method, Liposomes preparation,
Reducing power assay, Superoxide radical scavenging
method and DPPH scavenging assay. Among all the plant
extracts, alcoholic stem bark extract showed highest
antioxidant potential, which might be due to the presence
of high phenolic content, and flower and pulp showed low
activity might be because they contained anthraquinones,
polyphenols and other prooxidants.

Sen et al., (2002) studied the antioxidant activity of
Pluchea indica Less both in in vitro and in vivo. They
found that in case of glucose oxidase induced paw
oedema, the methanol root extract of the plant produces
significant anti-inflammatory activity. Extract also
showed superoxide and hydroxyl radicals scavenging
activity, and inhibited hydrogen peroxide induced lysis
of erythrocytes, CCIl, induced lipid peroxidation and
dioxygenase activity. Antioxidant properties of Punica
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granatun cv. Ganesha was published by Singh et al.,
(2002). By using P-carotene-linoleate and DPPH free
radical scavenging activity method, they investigated
methanol, ethyl acetate and aqueous extracts of peels and
seeds of the plant and conclude that methanol extract of
peels exhibited highest activity among all of the extracts.

Aqueous extracts from different parts of Momardica
charantia Linn, Glycyrrhiza glabra, Acacia catechu and
Terminalia chebula were examined for their antioxidant
potential by Naik ez al., (2003) using different methods
(v-Radiolysis, Estimation of superoxide dismutase
enzyme activity and estimation of antioxidant capacity of
the extracts by cyclic voltammetry and pulse radiolysis)
and concluded that the Terminalia chebula among four
plants showed maximum inhibition of radiation induced
lipid peroxidation, free radical scavenging activity and
maximum value of ascorbate equivalents, and it also
restore superoxide dismutase activity. Hence contained
high antioxidant property. From different agroclimatic
regions (India, Nicaragua and Niger) leaves of Moringa
oleifera Lam. were collected to investigate its antioxidant
properties by Siddhuraju and Becker (2003). Water,
aqueous methanol and aqueous ethanol extracts of M.
oleifera leaves were studied by B-carotene-linoleic acid
system, reducing power, Superoxide radical scavenging,
Linoleic acid, Liposomes preparation and DPPH radical
scavenging methods, and among three different samples,
methanol and ethanol extracts from India reported highest
antioxidant activity. Negi et al., (2003) examined the ethyl
acetate, acetone, methanol and aqueous extracts of Punica
granatum cv. Ganesha for their antioxidant potential by
using Phosphomolybdenum method and found that the
methanol extract presented highest antioxidant activity
and water extract lowest activity compared to other
extracts.

Fresh and dry stem extracts (ethyl acetate, methanol, water
and n-hexane) of Cissus quadrangularis L. were evaluated
by DPPH radical scavenging assay and B-carotene linoleic
acid model method to find out their antioxidant property
and it concluded that ethyl acetate extract of fresh stem
exhibited highest activity followed by ethyl acetate dry
stem extract among all the extracts of dry and fresh stem
extracts of C. quadrangularis (Murthy et al., 2003). In the
same year antioxidant activity of Desmodium gangeticum
(L.) DC., was also reported by Govindarajan et al., (2003)
by applying DPPH radical scavenging assay, Nitric oxide
scavenging, assay of lipid peroxidation, Ferryl-bipyridyl
assay and Hypochlorous acid scavenging method and
concluded that D. gangeticum has a significant antioxidant
potential. For the first time three medicinal plants i.e. Sida
cordifolia Linn, Cynodon dactylon Linn and Evolvulus
alsinoides Linn were evaluated for antioxidant potential
by Auddy et al., (2003). Evaluation was carried out by
using ABTS radical cation decolorization assay which
revealed high potency of S. cordifolia ethanol extract
(IC,,=16.07 ng/mL) than other plants ethanol extract and
water infusion of E. alsinoides (I1C,=172.25 pg/mL) than
other plants infusion.
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Certain Indian medicinal plants were selected for Nitric
oxide scavenging activity and it is found that Alstonia
scholaris was most potent, followed by Cynodon dactylon
and Morinda citrifolia (Jagetia and Baliga, 2004). Tilak
et al, (2004) evaluated the antioxidant properties of
Plumbago zeylanica aqueous and alcoholic extracts by
using DPPH radical scavenging assay, ABTS radical
scavenging assay and FRAP assay, and concluded that in
case of DPPH and FRAP, ethanol extract showed more
efficiency while in case of ABTS, aqueous extract recorded
highest activity. Antioxidant activity of Annona squmosa
Linn. was evaluated in vitro by antilipid peroxidation,
ABTS radical scavenging assay, DPPH radical scavenging
assay, scavenging of nitric oxide radical and scavenging
of superoxide radical by Shirwaikar et al., (2004) and
found better activity in case of ABTS and DPPH, while
moderate in remaining assays. By estimating SOD,
Cyclic voltammetry, Xanthine-oxidase assay, DPPH
assay antioxidant potential of Terminalia chebula was
examined for antioxidant potential (Naik et al., 2004) and
results made 7' chebula a potent antioxidant.

Aqueous and methanol extracts of Cassia fistula Linn.
bark was investigated by Ilavarasan et al, (2005) for
antioxidant activity and in the results, it was found that
both the extracts inhibited lipid peroxidation induced
by CCl, and FeSO,, and also had significant antioxidant
activity in DPPH, Hydroxyl radical and Nitric oxide
scavenging assays. Methanol seeds extract of Mucuna
pruriens was investigated by Rajeshwar et al., (2005)
for antioxidant potential and by using Reducing power
assay, and scavenging activities of DPPH radical, ydroxyl
radical, nitric oxide radical, superoxide anion radical, H,0,
radical, they found that plant has significant antioxidant
property. Methanol extract of Bauhinia racemose Lam.
was evaluated for antioxidant property by Kumar et al.,
(2005). In the evaluation, activity of the extracts increased
in concentration dependent manner and it was also found
that the extract inhibited the superoxide and hydroxyl
radical generation.

Bajpai et al., (2005) evaluated antioxidant property of
some medicinal plants by using B-carotene and Linoleic
acid assay and reported that Terminalia arjuna, Terminalia
bellerica, Terminalia chebula, Terminalia muelleri,
Phyllanthus emblica and Syzygium cumini showed high
antioxidant activity among all the tested plants. Different
extracts of Hippophae rhamnoides L. seeds were examined
by Negi et al., (2005) for antioxidant property by applying
Liposome model system, determination of reducing power
and scavenging of DPPH radical methods, and found that
methanol extract exhibited highest antioxidant activity.
Syzygium cumini (L.) fruit was evaluated for antioxidant
potential and found to scavenged hydroxyl, superoxide
and DPPH free radicle (Banerjee et al., 2005).

Underground parts of Sphaeranthus indicus (Linn) was
analyzed for antioxidant potential by Shirwaikar et al.,
(2006) and they came up with the results that extract
showed significant scavenging activity of ABTS, DPPH
andnitric oxideradical while moderate in case of remaining
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assays. Twelve traditionally used medicinal plants of India
were tested by Aqil et al., (2006), by availing FTC, TBA
and DPPH free radical scavenging assay. Among twelve
plants methanol crude extract of Lawsonia inermis L. was
found most active. Aqueous extracts of Coleus aromaticus
Benth. leaves were studied for antioxidant property
by using various in vitro methods and results showed
that the extract reported significant nitric oxide and
superoxide scavenging property with reducing power and
ferrous ion chelating ability, also showed concentration
dependent DPPH radical scavenging activity (Kumaran
and Karunakaran, 2006).

Emblica officinalis Gaertn. was also found to has
antioxidant potential by employing DPPH and ABTS
assays (Scartezzini et al., 2006). Hydro alcoholic seed
extract of Nelumbo nucifera Gaertn. presented low IC,
values for both DPPH and Nitric oxide assays, which
were less than standard (rutin) used, thus indicating
strong antioxidant potential (Rai et al., 2006). Antioxidant
activity of Phyllanthus niruri aqueous and methanol leaves
extracts were examined by Harish and Shivanandappa et
al., (2006) and reported that both the extracts of leaves
exhibited DPPH scavenging activity with reactive oxygen
species inhibition and also inhibition of membrane lipid
peroxidation.

Prakash et al., (2007) analyzed twenty-five plants for
total phenolic content test and the plants which showed
promising phenolic contents, were screened for free
radical scavenging activity and among selected plants
with selected parts, barks of Casuarina equisetifolia,
Cinnamomum zeylanicum and fruits of Lawsonia inermis
showed significant results. Bergia suffruticosa (Delile)
Fenzl was also examined for antioxidant potential by
using DPPH free radical scavenging activity, assay for
Superoxide radical scavenging activity and measurement
of Reducing power (Anandjiwala et al, 2007) and
concluded that methanol whole plant extract exhibited
very good free radical scavenging activity in dose
dependent manner. Bark extracts of Careya arborea Roxb,
prepared from six different solvents were evaluated for
antioxidant activity by Senthilkumar et al., (2007) and it
was found that methanol extract showed lowest IC, value
in DPPH free radical, Hydrogen peroxide, Nitric oxide,
Superoxide and Lipid peroxidation inhibition methods
while aqueous extract showed lowest IC, value in case of
hydroxyl radical by deoxyribose method, aqua methanol
also showed lowest IC, value in case of ABTS radical
scavenging method.

Nagulendran et al, (2007) also published in vitro
antioxidant property of Cyperus rotundus rhizome with the
conclusion that extract showed activity in concentration
dependent manner. Kumaran and Karunakaran, (2007)
investigated five different species of Phyllanthus collected
from Chennai for their antioxidant potential. Phyllanthus
debilis was reported to have highest activity among five
species. Thirteen Medicinal plants collected from India’s
Western Ghats were analyzed for antioxidant properties
using different methods and in most of the methods, Coleus
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aromaticus Benth showed lowest IC, value among all
other plant extracts (Badami and Channabasavaraj, 2007).

By using DPPH and Superoxide scavenging activity,
free radical scavenging property of Achyranthes aspera
Linn was analyzed by Edwin et al, (2008) and in the
result activity of the aqueous leaves extract were found
to be higher than ethanol extracts. Kumari and Kakkar
(2008) examined bark extracts of five medicinal plants
and reported their antioxidant property. Among all the
plants Crataeva nurvala was found to have highest SOD
mimetic activity, Lipid peroxidation inhibitory activity
and ABTS scavenging activity while Aegle marmelos has
highest nitric oxide quenching activity. Some selected
medicinal plants of India were also investigated by Kumar
et al., (2008) for antioxidant potential by employing lipid
peroxidation assay in which Albizia amara reported
highest lipid peroxidation inhibition activity followed by
Cassia fistula and Cassia auriculata.

Different extracts of different parts of Costus speciosus
was evaluated by using DPPH, ABTS and Hydroxyl
radical scavenging activity methods, for antioxidant
potential (Vijayalakshmi and Sarada, 2008) and in the
result methanol extracts was found to exhibited strongest
free radical and hydroxyl scavenging activity. Gupta et
al., (2008) investigated in vitro antioxidant activity of
different extracts of Oroxylum indicum (L.) Vent. leaves
by using DPPH radical scavenging method and found
that the ethyl acetate extract of leaves exhibited best
scavenging effect than other solvents. /n vitro antioxidant
property of methanol extracts of five medicinal plants
known as Shankhapushpi was studied by using DPPH
radical scavenging activity, Superoxide radical scavenging
activity, Metal chelating effect and determination of total
antioxidant capacity, and out of these five medicinal
plants, Canscora decussata expressed highest activity
except in case of metal chelating effect, where Evolvulus
alsinoides showed lowest IC, value (Nag and De, 2008).

Baravalia et al, (2009) examined the leaf extracts of
Diospyros ebenum Roxb. for their antioxidant property
using DPPH radical scavenging activity and found
that plant showed 20 ug/ml, IC, value. By using same
method, twelve Northeast Indian medicinal plants were
evaluated for antioxidant potential. Among tested plants
Oroxylum indicum Vent. was found to have highest
activity followed by Ipomoea aquatic Forsk. and Moringa
oleifera Forsk. (Kumar ef al., 2009). In the same year
antioxidant property of aqueous extract of four Indian
medicinal plants was studied by Sharma et al., (2009) by
using Free radical absorbing power assay and found that
Emblica officinalis exhibited highest antioxidant property
than other plant extracts. Ethanol extract of Caesalpinia
bonducella F. seeds was analyzed for antioxidant property
by using four methods and plant extract showed increase
in activity by a dose dependent manner in each method
(Shukla et al., 2009). Antioxidant potential of methanol
extract of Gmelina arborea Roxb. stem bark was evaluated
by using various in vitro methods, which concluded
that plant extract possessed significant free radical
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scavenging activity (Patil et al.,, 2009). By using DPPH
radical scavenging activity, Veeru ef al., (2009) examined
methanol extracts of some Indian medicinal plants and
concluded that among tested plants Ocimum sanctum L.
methanol leaf extract showed lowest IC, | value.

Kalaivani and Mathew (2010) subjected different solvent
extracts of Acacia nilotica (L.) Wild. Ex Delile leaf
for antioxidant potential and concluded that ethanol
extract exhibited promising ability to act as antioxidant
agent. Aerial parts of Hedyotis corymbosa (L) Lam.
was examined in vitro for antioxidant property by using
different methods viz. DPPH radical scavenging activity,
reducing power, ABTS radical scavenging assay, Nitric
oxide radical scavenging activity and Hydroxyl radical
scavenging activity, and found to have significant
antioxidant activity (Sasikumar et al., 2010). Antioxidant
potential of methanol and aqueous stem extracts of
Achyranthes aspera Linn. was screened by Priya et al.,
(2010) by applying DPPH radical scavenging activity
and found that methanol extract showed high antioxidant
potential than aqueous extract. Antioxidant potential
of some selected medicinal plants from Gujarat was
investigated by Patel et al., (2010) and by using DPPH
radical scavenging assay they concluded that stem extract
of Kigellia pinnata exhibited highest radical scavenging
potential followed by leaf of Hibiscus cannabinus.

Carum copticum (L.) was also screened for antioxidant
activity and methanol fruit extract was found to have
better potential than different solvent extracts (Zahin et
al., 2010). By using various in vitro radical scavenging
methods Raja and Pugalendi (2010) examined aqueous
leaf extract of Melothria maderaspatana (Linn.) Cogn.
for radical scavenging potential and concluded that extract
showed effective fee radical scavenging property. Certain
medicinal plants collected from Palakkad, Kerala, were
subjected to antioxidant screening by following DPPH
assay (Sini et al., 2010). Results indicated that Trianthema
decandra appeared with most active agent followed by
Plumbago zeylanica and Capparis zeylanica.

Two Indian medicinal plants viz. Adhatodam vasica
Nees and Sesbania grandiflora (L.) Pers (Padmaja et al.,
2011) and three viz. Tinospora cordifolia, Piper longum
and Bauhinia variegate Linn. (Mishra, et al., 2011) were
examined for their antioxidant potential by using different
antioxidant methods and in the result concluded that the
tested plants exhibited significant antioxidant activity. Roy
et al., (2011) studied antioxidant potential of methanol
and aqueous extracts of Dalbergia sissoo Roxb. stem bark
by applying different methods and came up with the result
showing stronger free radical scavenging property of
aqueous extract than methanol extract. Narayanaswamy
and Balakrishnan (2011) investigated the aqueous and
ethanol extracts of thirteen medicinal plants by following
DPPH radical scavenging assay and found that Hyptis
suaveolens and Ocimum basillicum leaf extracts showed
strongest antioxidant activity in case of aqueous and
ethanol solvent, respectively. In case of Piper cubeba and
Piper nigrum, ethanol extract of P. cubeba demonstrated
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highest percentage of antioxidant property than its
aqueous and methanol extracts and all the three extracts of
P. nigrum (Nahak and Sahu, 2011). Twelve genotypes of
Zizyphus mauritiana Lamk. i.e. Indian jujube cultivated in
India were tested for their antioxidant potential by using
various in vitro methods and found to have significant
antioxidant potential (Koley et al., 2011).

Methanol leaf extract of Indigofera cassioides Rottl. Ex.
DC. was evaluated by seven different in vitro assays, for
their antioxidant activity and found to have concentration
dependent antioxidant activity (Kumar et al, 2012).
Methanol and hexane extracts of fruit pulps and seeds
of Cassia fistula Linn. were examined by Irshad ef al.,
(2012), for their antioxidant potential and came up with
the result that methanol extracts of plant parts presented
stronger activity than hexane extracts, as methanol pulp
extract showed highest activity followed by methanol
seed extract. Venkatachalam and Muthukrishnan (2012)
analyzed antioxidant potential of ethanol leaf extract
of Desmodium gangeticum L. by using eight different
methods and concluded that plant exhibited ability of free
radical scavenging.

Screening of ethanol extracts of four medicinal plants,
individually and in herbal combination for their free radical
scavenging potential by using DPPH radical scavenging
assay and Reducing power assay was performed by
Padmanabhan and Jangle (2012). Herbal combination
extract was found to have strongest activity while in case
of individual investigation Zingiber officinalerhizom was
most active. Habenaria edgeworthii Hook. f. ex. Collett,
rare Himalayan medicinal orchid was also investigated
for their antioxidant potential by using various methods
(Giri et al, 2012). Chaudhuri et al, (2012) tested
Withania somnifera (L.) Dunal methanol root extract,
commonly known as Ashwagandha for antioxidant ability
by applying nine in vitro methods and found that plant
may serve as antioxidant agent, since extract showed
significant activity.

Sen et al., (2013) performed experiments by following
eight different methods to analyzed antioxidant potential
of Meyna spinosa Roxb. ex Link leaves. Different extracts
of leaves were prepared out of which methanol leaves
extracts possessed highest potential than other solvents
extracts. By using DPPH radical scavenging activity and
Reducing power assay Soni and Sosa (2013) investigated
methanol leaf extracts of five medicinal plants from
Andhra Pradesh, India and concluded that among five
plants extracts Mentha spicata showed highest potential
for antioxidant activity. Aerva lanata (L.) Juss. Ex Schult.
stem extract was examined for antioxidant potential and
found to have high free radical scavenging ability, reducing
power activity, Metal chelating activity and inhibition
ability from DNA damaging, thus can be serve as source
of antioxidant products (Kumar et al., 2013). Antioxidant
activity of root extracts of Imperata cylindrical was
tested by using Nitric oxide scavenging method, reducing
power assay and Hydrogen peroxide scavenging assay,
and plant was found to be have significance antioxidant
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activity (Padma et al., 2013). Twenty-six medicinal plants
from Himachal Pradesh were evaluated by DPPH radical
scavenging activity and FRAP assay and among all the
plants methanol leaf extract of Taxus baccata L. was
found to have maximum free radical scavenging property
followed by Syzygium cumini (L.) Skeels bark extract
(Guleria et al., 2013).

Methanol and aqueous extracts of gall induced leaves of
Syzygium cumini were examined for antioxidant activity
by Eshwarappa et al., (2014). In the result they concluded
that methanol extract showed higher activity than aqueous
extract and even higher than standard Ascorbic acid.
Flavonoids isolated from stem bark of Albizzia lebbeck
Benth. was evaluated by DPPH radical scavenging activity
and found to have strong free radical scavenging activity
(Ahmedetal., 2014). Alcoholic extracts of seven medicinal
plants leaves were evaluated for antioxidant activity by
Kaur and Mondal (2014). Among all the tested plants
Citrus aurantifolia, demonstrated highest antioxidant
activity followed by Ocimum sanctum and Catharanthus
roseus. By using DPPH free radical scavenging activity
Balakrishanan et al, (2014) evaluated Cymbopogon
citratus and Mathew and Subramanian (2014) examined
twenty Ayurvedic medicinal plants for their free radical
scavenging ability. Shaikh et al., (2014) also investigated
some medicinal plants for their antioxidant capacity by
using DPPH radical scavenging activity, Hydroxyl radical
scavenging activity and Superoxide radical scavenging
activity.

Methanol leaf extract of Carissa carandas Linn. was
analyzed for their antioxidant potential by using various
in vitro methods and showed concentration dependent
free radical scavenging property (Verma et al, 2015).
Organic and aqueous extracts of Annona squamosal
Linn. leaves were also tested by different methods for
antioxidant potential and the results came out in the favor
of methanol extract which showed highest potential than
other solvent extracts (Kalidindi ef al., 2015). Antioxidant
property of methanol extracts of callus and stigma of
Crocus sativus L. Kashmirianus c.v. was examined by
Parray et al., (2015) by using various in vitro methods
and concluded that stigma extract exhibited better activity
in terms of four methods while callus extract in terms of
lipid peroxidation method.

Antioxidant activity of different extract of Curcuma
caesia Roxb. rhizome was examined by using DPPH
radical scavenging activity and Reducing power assay
by Devi et al., (2015). Result concluded that among all
the extracts ethanol extract showed strongest potential
as antioxidant agent. Bhattacharyya et al., (2015) also
investigated antioxidant property of different extracts of
Dendrobium thyrsiflorum stem, leaf and root of mother as
well as in vitro raised plants, by applying DPPH radical
scavenging activity and FRAP assay. In the result they
found that methanol extract of in vitro raised indirect
shoot organogenesis was found most active than other in
vitro plant and stem, leaf and root of mother plant, also the
methanol leaf extract exhibited highest potential among
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all the extract of leaf, stem and root of mother plants.
Antioxidant property of Ocimum canum Sims. leaves
were also evaluated by Selvi et al., (2015), using various
methods. Dose dependent manner was observed in all the
methods.

Screening of Erythrina stricta Roxb. stem bark for free
radical scavenging activity was performed by following
DPPH radical scavenging activity and FRAP assay
Akter et al., (2016). Methanol leaf extracts of some
selected medicinal plants were analyzed for free radical
scavenging activity by using DPPH radical scavenging
activity, Reducing power assay and ABTS radical cation
decoloration assay (Singh et al., 2016). Kousalya and Bai
(2016) also tested the antioxidant potential of Canscora
decussate (Roxb.) Roem. & Schult. by using various in
vitro methods. Simarouba glauca, Syzygium cumini and
Terminalia chebula were evaluated for their antioxidant
potential by Santhosh et al., (2016), Singh et al., (2016)
and Saha and Verma, (2016), respectively. They used
different radical scavenging methods for analysis and
found that selected plants showed possibility of potential
antioxidant agents.

Ghagane et al., (2017) analyzed leaf extracts of Leea
indica (Burm.f.) Merr prepared in different solvent for
antioxidant activity. Nile et al, (2017) also examined
antioxidant activity of some Indian medicinal and
aromatic plants by pursuing DPPH radical scavenging
activity, Reducing power assay and B-Carotene-linoleci
acid assay. Rana et al, (2017) studied antioxidant
potential of Solanum indicum Linn. by applying DPPH
radical scavenging activity and Reducing power assay.
In the same year Prakash et al., (2017) also investigated
antioxidant potential of Prunus persica (L.) BATSCH and
Vitex negundo by using same methods.

Erigeron alpinus L., Gentianella moorcroftiana Wall.
ex G. Don, Trigonella foenum-graecum Linn. and
Anethum graveolens Linn. were analyzed for their free
radical scavenging property by using DPPH radical
scavenging activity (Sagar et al., 2018). Two medicinal
plants collected from BHU campus were also studied
for their antioxidant property by using various radical
scavenging methods (Keshari et al., 2018). By following
DPPH radical scavenging activity and Ferric reducing
assay methods Dhanya Shree et al.,, (2018) investigated
antioxidant potential of Smilax zeylanica L.

Antioxidant property of different parts of Arisaema
jacquemontii Blume, Clematis grata Wall. Coriandrum
sativum L. and Spilanthes acmella L. was investigated
by Bala ef al, (2019), Kumari et al., (2019), Jeya et
al, 2019 and Thakur e al., (2019), using DPPH free
radical scavenging assay. Bhatt et al, (2019) selected
some plants from Junagadh, Gujarat for their antioxidant
activity analysis and concluded that among all plants and
different solvent extracts, aqueous extract of Peltophorum
pterocarpum (DC.) K. Heyne and Syzygium cumini (L.)
Skeels leaves presented highest DPPH radical scavenging
ability while all the extracts of Bauhinia variegate L.
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Places:

AP=Andhra Pradesh, TN=Tamil Nadu, HP=Himachal
Pradesh, MP=Madhya Pradesh, UP=Uttar Pradesh,
WB=West Bengal, JK=Jammu and Kashmir,
WG=Western Ghats, NIPER=National Institute of
Pharmaceutical Education and research, ARC=Auraon
Research Center, NBRI=National Botanical
Research Institute, SFA= Seshachalam Forest Area,
PMF=Pichavaram Mangrove Forest, BNIC=Bhupal
Nobles Institute Campus, HGHRI=Herbal Garden and
Herbarium Research Institute, AUC= Andhra University
Campus, BGMCC=Botanical Gardens of Mount
Carmel College, Bangalore, CIAH=Central Institute
for Arid Horticulture, DIPSAR=Delhi Institute of
Pharmaceutical Science and Research , VNSGU=Veer
Narmad South Gujarat University, TRF=Tiger reserve
forest, AHG=Amity Herbal Garden, BHU=Banaras
Hindu University, NBU=North Bengal University

Methods:

DPPH=1,1-diphenyl-2-picryl ABTS=2,2"-
azinobis (3-ethylbenzothiazoline-6-sulphonic acid),
BHA=Butylated  hydroxyamsole, = BHT=Butylated
hydroxytoluene, LPO=Lipid peroxidation, LDL=Low
density  lipoprotein, MDA=  Malondialdehyde,
NBT=Nitroblue Tetrazolium, GSH=Glutathione,
SOD=Superoxide dismutase, FRAP=Ferric reducing
antioxidant power, FTC=Ferric thiocyanate,
TBA=Thiobarbituric acid, TBARS=Thiobarbituric
acid reactive substances, Solvents: Met=Methanol,
Ag=Aqueous, Alc=Alcohol, Et=ethanol, EtyAl=Ethyl
Alcohol, EtyAt=Ethyl acetate, Act=Acetone, n-Hex=
n-hexane, MCh:Met=Methylene Chloride:methanol,
Hex=Hexane, , Bnz=Benzene, Met-HCIl=Methanol-
HCI, PetEth=Petrolium ether, Chlo=Chloroform,
DCM=Dichloro methane, FTC=Ferric Thiocyanate,
TBA=Thiobarbituric acid, AST=Aspartate
aminotransferase, = ALT=Alanine aminotransferase,
GPX=Glutathione peroxidase,

hydrazyl,

Plant parts:

L=Leaves, F=Fruits, FI=Flowers, S=Stem, SB=Stem
Bark, R=Roots, Rh=Rhizome, Bu=Bulb, WP= Whole
plant, Se=Seeds, LS=Leafy Shoot, Sh=Shoot, MJ=Milky
Juice, YSL=Young Shoot Leaves, B=Bark, RB=Root
Bark, T=Twigs, AR= Aecrial Root, AP=Aerial part,
UdP=Underground Part, P=Pods, Tu=Tubers, RS= Root
stolen, FL=Fleshy leaf, LG=Leaf gall, WF=Whole Fruit,
St=Stigma, Fp=Fruit pulp, Fruit skin=Fs, Ec=Epicarp,
HW=Heart wood, Pe=Peel, Ri=Rind
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bark and P. pterocarpum leaf showed higher nitric oxide
inhibition. Some plants of Zingiberaceae family were
studied by Nag et al., (2019), using DNA protection assay
for their antioxidant potential.

By using DPPH free radical scavenging assay, Chauhan et
al., (2020) and Singh ef al., (2020) examined free radical
scavenging activity of Geranium nepalense Sweet. and
Caltha palustris L., respectively. Arulkumar et al., (2020)
tested the antioxidant potential of the leaves of three
Indian mangroves by using various radical scavenging
methods and found that all the plants showed increase
in antioxidant property in dose dependent manner. Same
pattern was shown by Cissus quadrangularis (L.) aerial
part extracts when analyzed for antioxidant activity by
various radical scavenging methods (Dhanasekaran,
2020).

CONCLUSION

According to the table, more than eighty families of plants
have been analyzed for antioxidant potential and among all
the families, medicinal plants belong to family Fabaceae
are most studied for antioxidant activity followed by
Lamiaceae, Asteraceae, Solanaceae, Zingiberaceae.
Table also suggests that the Ocimum sanctum, Terminalia
chebula, Cassia fistula, Achyranthes aspera, Syzygium
cumini, Tinospora cordifolia, Moringa oleifera and
Centella asiatica are the medicinal plants which are
highly investigated by different researchs at different
periods of time. About the solvent, table expressed that
methanol was highly used for extraction followed by
aqueous solvent. DPPH free radical scavenging method
was found to be most common method for testing free
radical scavenging activity and Ascorbic acid followed by
BHT was considered as standered in most of the cases as
per the table listing medicinal plants, tested for antioxidant
activity.
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