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ABSTRACT 

Free radicals have been implicated in various diseases including cancer and agents that inhibit the 
formation of freeradicals or scavenge free radicals may be of great utility to reduce the oxidative 
stress induced by free radicals in humans. The present study was undertaken to study the antioxidant 
activity of Croton caudatusin vitro.The leaves of Croton caudatus were collected, shade dried, 
powdered and sequentiallyextracted in chloroform, ethanol, and water. The antioxidant activity of 
various extracts was evaluated bytheir ability to inhibit the generation of DPPH, hydroxyl (•OH), 
superoxide (O2

•-) and nitric oxide (NO•) and FRAP freeradicals in vitro. Total flavonoid and the total 
phenol contents were also determined to understand their potential in free radical scavenging.The 
chloroform, ethanol, and aqueous extracts of Croton caudatusshowed a concentration dependent 
inhibition in DPPH,•OH, O2

•-, NO•and FRAP free radicals.Amaximum inhibition in the DPPH and 
FRAP free radicals was observed for 2000 µg/ml, whereas the •OHand O2

•-radicals were inhibited to 
a greatest extent at a concentration of 3000µg/ml and 5000µg/ml, respectively. Similarly, a highest 
inhibition ofNO•free radicals was observed at a concentration of 3500 µg/ml for all the extracts 
evaluated. Thehighest amount oftotal phenol and flavonoid contents were determined for 2000 and 
4000µg/ml for all the extracts. Various extracts of Croton caudatusinhibited thegeneration ofDPPH, 
•OH, O2

•-, NO• and FRAP radicalsin a concentration dependent manner, which may be due to 
thepresence of various polyphenols. 
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INTRODUCTION 
Antioxidant means "against oxidation" therefore an antioxidant is a substance that retards or prevents 
deterioration, damage or destruction induced by oxidation(Dekkersetal., 1996).Antioxidants include 
several organic substances, like vitamins C, E, and A, selenium and carotenoids 
(Dekkersetal.,1996;Kaczmarskiet al.,1999). 
A free radical is an atom or a molecule with anunpaired electron in its outer most orbit (Jesberger and 
Richardson,1991), which is freely available for reaction. The presence of an unpaired electron makes 
these species very unstable and highly reactive with other molecules (Koppenol,2000) as they try to 
pair their electron(s) and generate a more stable compound. There are mainly two classes of free 
radicals generated: one the oxygen derived, whereas the other nitrogen derived. The oxygen derived 
radicals are also known asReactive Oxygen Species (ROS). They are an important class of radicals 
that are produced in living system for various purposes (Milleret al.,1990).The ROS are dangerous 
species and arehighly reactive with the molecules around them (Sharma and Clark,1998). ROS is a 
collective term, which includes not only the oxygen radicals (Ö and OH) but also some non-radical 
derivatives of oxygen, including hydrogen peroxide (H2O2), hypochlorous acid (HOCl) and ozone (O 

3) (Sjodinetal.,1990).  
The free radicals are necessary evil as they are generated as a by product of oxidative metabolism in 
the mitochondria in the organisms living in an aerobic environment. They are also produced, by 



immune cells to fight against infection and during wound healing. However, excess induction of ROS 
has been implicated in several inflammatory diseases including autoimmune disorders, rheumatoid 
arthritis, cataract, aging, cardiovascular disorders, neurodegenerative diseases and cancer (Valkoet 

al., 2007).  Similarly, the reactive nitrogen species (RNS)are equally important in biological systems 
as they are involved in several cellular processes including cell signalling(Valkoet al., 2007). The 
human body is well equipped with various antioxidant mechanisms such as antoxidant enzymes and 
antioxidant nonenzymatic molecules including glutathione(Beckman and Ames, 1998) to neutralise 
the free radicals produced during various metabolic processes. The excess generation of ROS and 
RNS can overwhelm the cellular machinery resulting in the failure of endogenous antioxidant system. 
In such situations, the exogenous supply of antioxidantsmay be required to neutralize the deleterious 
effect of ROS/RNS and support the endogenous antioxidants system(Jagetiaet al., 2003; Jagetia and 
Reddy, 2011). Currently available synthetic antioxidants like butylated hydroxyl anisole (BHA), 
butylatedhydroxy toluene (BHT), tertiary butylated hydroquinone and gallic acid esters, have been 
suspected to cause negative health effects. Hence, strong restrictions have been placed on their 
application in humans. This indicates that there is a need of non-toxic naturally occurring 
antioxidants which do not exert negative health effect on humans. Recently there has been an upsurge 
of interest in the therapeutic potentials of medicinal plants as antioxidants in reducing free radical-
induced tissue injury. Despite the fact that many plant extracts and phytochemicals have shown to 
posses free radical scavenging activities (Larson, 1988;Kolevaet al., 2002) there is still a need to find 
more information concerning the antioxidant potential of other plant species that remained 
unexplored. 
Croton caudatus Geiseler (family Euphorbiaceae) is a traditional medicinal plant, which is fairly 
widespread in South East Asia includingIndia, Sri Lanka,Bhutan,Borneo,Burma, Indo-Myanmar 
region,Java,Laos,Malaysia,Nepal,Pakistan,Philippines, Singapore, Sumatra, Thailand and 
Vietnam.Croton caudatus had long been known to Chin-Kuki inhabitants of Manipur and Mizoram 
states of India.It is traditionallyused as a poultice for fever, sprains and treatment of liver diseases in 
various parts of Asia.  Its roots are  purgative.The whole plant is used for medicinal purposes and it 
has been found to be low in toxicity (Lin etal., 2003).Croton caudatusis a traditional Dai 
Nationalistic medicine. The stems and leaves of Croton caudatushave been used for the treatment of 
malaria, ardent fever, convulsions, rheumatic arthritis, and numbness(Jiangsu New Medical 
College,China, 1975). It is one of the constituents of Qi Wei KeTengZi Wan, which is a famous 
formula used by the Dai tribe of China for the treatment of pain and stomach diseases (Anonymous, 
2005). The leaves have been applied on festering wounds of injured cattles to ward off against 
maggots. In Hmar language,it is called “Ranlung damdawi”(Ranlung = Worm,damdawi = medicine) , 
“Yong Khullokpi and Khagilaikoi”in Manipuri language and “Ganthan lou”Thadou-Kuki dialect.The 
oral administration of the juice/extract of Croton caudatus has been first experimented at 
Saikot,Churachandpur district of Manipur by Mr. Chawilen on himself therefore it is also known as 
“Chawilen damdawi” after him.  It is traditionally also known as “Kam-Sabut”. Croton caudatus 
usually grows in peat swamp, deciduous and thick canopy evergreen forests. Sometimes,it grows near 
marginal areas along river or stream tracts. Its traditional uses for various medicinal purposes 
stimulated us to obtain an insight into its antioxidant properties in vitro. 
MATERIALS AND METHODS 

Preparation of the extracts 

Croton caudatus (CC)Geiseler (family Euphorbiaceae)was identified by Professor Kumar Singh, a 
well known taxonomist of Manipur University, Imphal, India and further authenticated by Botanical 
Survey of India, Shillong.A voucher specimen has been stored with us. The mature leaves of Croton 

caudatus were collected from Saikot, Churachandpur District of Manipur during the dry season. The 
cleaned and non-infected leaves were spread into the stainless steel trays and allowed to shade dry at 
room temperature in dark in clean and hygienic conditions to avoid entry of insects, animals, fungus, 
and extraneous terrestrial materials. The exhaust and free air circulation was allowed. The dried 
leaves were powdered in a grinder at room temperature. A sample of 100g of leaf powder was 
extracted sequentially with petroleum ether, chloroform, ethanol and water in a Soxhlet apparatus. 

The extracts(CCE) were then evaporated to dryness under reduced pressure and stored at -80  until 

further use.  


