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Abstract 

The present study was undertaken to find out antioxidant content of spines and   

flowers of  Bombax ceiba.  Collection of plant material were done from Melghat 

forest region,   Dist.- Amravati, Maharashtra. Plants were identified with the help 

of the standard floras.1gm of spines and flowers were used for determination of 

Phenolic compounds.  Antioxidants have been reported to prevent oxidative 

damage caused by free radical and can be used in cardiovascular and anti-

inflammatory diseases. Estimation of total phenol, orthodihydric phenol, 

quinones, flavonols and tannins were done. Major amount of flavonol, total 

phenol and quinone were determined in flowers and spine while minimum 

amount of orthodihydric phenol and tannins was observed in both spines and 

flowers of  Bombax ceiba. 
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INTRODUCTION 

Antioxidant is a molecule that inhibits the oxidation of other molecules. Oxidation is a 

chemical reaction involving the loss of electrons or an increase in oxidation state. 

Oxidation reactions can produce free radicals. In turn, these radicals can start chain 

reactions and such chain reaction when occurs in a cell, results into the damage or death 

to the cell. 

Antioxidants terminate these chain reactions by removing free radical intermediates 

and inhibit other oxidation reactions. They do this by being oxidized themselves, so 

antioxidants are often reducing agents such as thiols, ascorbic acid or polyphenols. 

Although oxidation reactions are crucial for life, they can also be damaging; plants and 

animals maintain complex systems of multiple types of antioxidants, such as 

glutathione, vitamin C, vitamin A and E as well as enzymes such as catalase, superoxide 

dismutase and various peroxidases. Insufficient levels of antioxidant cause oxidative 

stress and may damage or kill the cells. Antioxidants are widely used in dietary 

supplements and have been investigated for the prevention of diseases such as cancer, 

coronary heart diseases and even altitude sickness. 

Free radicals are natural by-products of our own metabolism. These are electrically 

charged molecules that attack our cells, tearing through cellular membranes to react 

and create  havoc with the nucleic acids, proteins and enzymes present in the body. 

Journal of Global Biosciences 
ISSN 2320-1355 

Volume 5, Number 6, 2016, pp. 4244-4249 

Website: www.mutagens.co.in 

E-mail: submit@mutagens.co.in 

researchsubmission@hotmail.com 
 



Journal of Global Biosciences               Vol. 5(6), 2016 pp. 4244-4249 
ISSN 2320-1355  

http://mutagens.co.in                                                                                                                    4245 

These attacks by free radicals, collectively known as oxidative stress, are capable of 

causing cells to lose their structure, function and can eventually destroy them. They are 

continuously   produced by our body by use of oxygen in respiration and some cell-

mediated immune functions. They are also generated through environmental pollutants, 

cigarette smoke, automobile exhaust, radiation, air-pollution, pestisides etc. (Li and 

trush, 1994). 

Free radicals generated in the human body may increase the risk of chronic diseases 

such as ageing, cancer, Alzheimer disease and cardiovascular diseases. These free 

radicals are usually produced through aerobic respiration. Although the human body 

produces antioxidant enzymes to neutralize free radicals (Rimbach et  al., 2005) , a diet 

rich in edible antioxidants is recommended to assist the human body to protect itself 

from food borne free radicals. 

A variety of plant secondary metabolites have been reported to act as antioxidants and 

amongst them are phenolic compounds from a major group. There are several reports 

on the contribution of phenolic compounds to the antioxidant potential of different 

plant species. (Cai et  al., 2004)  Flavonoids are naturally occurring phenolic compound 

which largely include anthoxanthins (flavones, flavonols, flavanones, flavanols, 

chalcones and isoflavones), anthocyanins, leucoxanthins and flavonoidal alkaloid. ( 

Houghton,  2002). 

Plants phenolics are chemically heterogeneous group of nearly 10,000 individual 

compounds some are soluble only in organic solvents, some are water soluble 

carboxylic acids and glycosides and others are large insoluble polymers. In keeping with 

their chemical diversity, phenolics play a variety of roles in the plant.  Many serve 

against herbivores and pathogen. Others function in mechanical support, in attracting 

pollinators and fruit dispersers, in absorbing harmful ultraviolet radiation or in 

reducing the growth of nearly competing plants. (Taiz,L. and Zeiger, E. 1998). 

The major antioxidant capacities of plants such as fruits and vegetables are vitamins C 

and E and phenolic compounds, especially flavonoids. Phenolic compounds posse’s 

different biological activities, but most important are antioxidant activities. Phenolics 

are able to scavenge reactive oxygen species (ROS) due to their electron donating 

properties. The antioxidant effectiveness in food depends on not only the number and 

location of hydroxyl group but also on factors such as physical location, interaction with 

other food components, and environmental conditions .In many studies, phenolic 

compounds demonstrated higher antioxidant activity than antioxidant vitamins and 

carotenoids (Re et  al.,1999 and  Velioglu et  al.,1998). 

Natural antioxidants can protect the human body from free radicals and retard the 

progress of many chronic diseases as well as retarding the lipid oxidative rancidity in 

foods. The potential of plant products as antioxidants against various diseases is 

induced by free radicals. The antioxidant effect of plant products is mainly attributed to 

phenolic compounds such as flavonoids and phenolic acids. 

Bombax ceiba L. (Bombacaceae) a perennial tall deciduous tree with alternative woody 

thorns on the trunk and branches, distributed throughout the tropical and subtropical 

regions. The tree is strong light demander and fast growing. The flowers have a hard 

perianth with stiff filaments and a well protected ovary. The large showy flowers 

usually appear when the trees are leafless. 

There are many recorded ethanobotanical uses of B.ceiba. The stem bark of the tree is 

being used for relieving fever, asthma and edema, skin disease. The various parts of B. 

ceiba have been reported for hypotensive and antiangiogenic, analgesic, antiulcer, 

antioxidant and antimicrobial activities. Also it was used for the treatment of sexual 
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debility. So in the present study, an attempt has been made for evaluation of phenolic 

compounds of  B. ceiba spine and flower. 

 

MATERIALS AND METHODS: 

Plant material 

The extensive survey, identification and collection of plant from Melghat region was 

carried out. Plant identification was carried out with the help of floras (Cook,1957; 

Dhore,1986;1998; Naik , 1998). 

Preparation of plant material 

Fresh flowers and spines were collected and dried in sunlight. After them powdered 

with mechanical grinder and stored in airtight container. Samples were powdered 

separately. 1gm of samples was taken for estimation of phenolic compounds gm/ µgm. 

 

METHODS: 

Estimation of Phenolics such as total phenol, Ortho-dihydric phenols, Quinones, 

Flavonols and Tannins were done according to the methods prescribed by Thimmaiah 

(1999), which are given below. 

 

Estimation of total Phenols 

1gm of sample was grind with the help of mortar and pestle with 10 ml of 80% ethanol. 

The homogenate was centrifuged for 20 minutes at 10,000 rpm. Supernatant was 

collected and evaporated to dryness. 

Then after dryness residue was taken and make up the volume with 5ml distilled water. 

1 ml aliquot was Pipette out in test tube, and volume make up to 3 ml with distilled 

water. To it 0.5 ml of Folin- Ciocalteu reagent was added. After 3 minutes, 2 ml of 20% 

Na2CO3 solution was added into each tube. 

Mixed thoroughly and tubes was kept in boiling water for 1 minute, then allowed to cool 

and absorbance at 650 nm was measured against reagent blank.  

Standard curve was prepared using different concentrations (0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 

0.7, 0.8, 0.9, and 1 ml) of catechol. ( Thimmaiah  S. R. 1999)   

 

Estimation of Ortho- dihydric phenols  

 1gm sample was grind with the help of   mortar pestle with 10ml of   80% 

ethanol Contrifuge it for 20 minutes at 10,000 rpm and supernatant was collected. Then 

supernatant was evaporated to dryness. 

Then after dryness residue was taken and make up the volume with 5ml distilled water. 

1 ml of aliquot was pipette out in a test tube, to it 1ml of 0.05 N HCL, 1 ml of Arnow’s 

reagent, and 10 ml of distilled water and 2ml of 1N NaOH was added.  Absorbance was 

measured at 515 nm against a reagent blank lacking only extract. 

Standard curve was prepared using different concentrations (0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 

0.7, 0.8, 0.9, and 1 ml) of catechol. ( Thimmaiah  S. R. 1999)   

 

Estimation of Quinones 

1gm sample was grind with the help of mortar and pestle with using chilled phosphate 

buffer (5ml for each gm of tissue). The supernatant was collected by  

Centrifugation for 30 minutes this was used as enzyme extract.  3ml of buffer, 3ml of 

standard catechol   and 1.5 ml of enzyme extract was pipette in a test tube.  It was 

shaken gently and incubated in water bath. 4ml of TCA (Trichloro acetic acid )  reagent 

(without ascorbic acid) to one  and  4ml of  TCA reagent (with ascorbic acid) was added. 



Journal of Global Biosciences               Vol. 5(6), 2016 pp. 4244-4249 
ISSN 2320-1355  

http://mutagens.co.in                                                                                                                    4247 

Precipitate was filtered. Absorbance was measured at 400 nm against a reagent bank 

lacking only extract. 

Standard curve was prepared using different concentrations (0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 

0.7, 0.8, 0.9, and 1 ml) of working standard catechol. (Thimmaiah  S. R. 1999)   

 

Estimation of Flavonols :- 

 1gm sample was grind with the help of mortar and pestle with 10ml of ethanol 

and the supernatant was collected by centrifugation for 20 minutes. The    

Supernatant was evaporated to dryness;   then the residue was dissolved in 5 ml 

distilled water.  1ml of extract was pipette out into 25ml conical flask and 1 ml of 

distilled water was added. 

Then 4ml of vanillin reagent was added from a burette rapidly within 10-15 sec to flask 

A   and 4ml of 70% H2SO4 to flask B. 

A blank was prepared in flask C containing 4 ml of vanillin reagent and 2ml of distill 

water. Both flasks A and B were shaken in a water bath at the temperature below 350C. 

Keeping the flasks at room temperature for exactly 15min. Absorbance was measured 

flask A, B and C at 500 nm against 47%. H2SO4 (flask D). 

Subtract the absorbances of the flasks B and C from that of A. The flavonol content was 

calculated using a standard curve prepared from phlorogucinol or kaempferol (100 

µg/ml). (Thimmaiah  S. R. 1999)   

 

Estimation of Tannins:- 

Vanillin hydrochloride method was used.    

 1 gm of sample was mixed in 10ml methanol after 20-28 hrs. centrifuged and  

supernatant  was collected .pipette out 1ml supernatant into test tube and quickly   5ml 

of vanillin hydrochloride reagent was added   and mixed. After 20 min absorbance was 

read at 500nm. A reagent blank was prepared with vanillin hydrochloride reagent 

alone. A catechin standard graph was prepared from working standard (100µg/ml) of 

catechin and amount of tannins was calculated. (Thimmaiah  S. R. 1999)  

A standard graph was obtained by plotting concentration on X- axis and the 

corresponding values of absorbance along Y- axis on a graph paper resulting straight 

line which passes through the origin and maximum points of standard reading. It is used 

to quantify the amount of a given compound present in an unknown sample whose 

absorbance value is matched against that of standard along Y-axis and a corresponding 

concentration could be read off along X-axis. . (Thimmaiah  S. R. 1999)  

 

RESULT AND DISCUSSION: 

Sr.

No 

Parts 

used for 

Estimat

ion 

Total Phenol 
orthodihydric 

phenol 
Quinone Tannin 

Absorb

ance 

µgm/

gm 

Absorb

ance 

µgm/

gm 

Absorb

ance 

µgm/

gm 

Absorb

ance 

µgm/

gm 

1 Spines 0.31  

 2,00

0  0.042  460  0.66  1090  0.18  400 

2 Flowers  0.13 

 8,50

0  0.04  450  0.61  1010  0.25  550 
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Sr.no Part used 

for 

estimation 

Flask  

A 

Flask  

B 

Flask 

C 

A- (B+ C)  

1 Spines 1.63 0.023 0.097 1.51 1.27 

 2 Flowers 1.70 0.023 0.097 1.58 1.33 

 

Highest amount of  flavonol in flower (1.33µgm/gm) and total phenol was 

observed in flower of Bombax ceiba (8,500 µgm/gm) and while lowest content of tannin 

in spine (400µgm/gm). However there is significant amount of qunine was found in 

spines (1,090µgm/gm) and flowers (1,010µgm/gm).  

The flowers of  Bombax ceiba , alcoholic and water extracts were indicate the 

presence of Flavonoids , Alkaloids, Glycosides, Amino acid and coumarins. (Chakraborty  

et   al.,2010). 

Phenolic compounds and flavonoids have been reported to be associated with 

antioxidative action in biological systems, acting as scavengers of singlet Oxygen and 

free radicals. (Rice-Evans et al.,1997). The nitric oxide scavenging activity of flavonoids 

and phenolic compounds are known  (Kim H. et  al., 2002 ) .  

Phenols are present in food, they may have an impact on health and most are known to 

have an antioxidant activity. (Demitrios 2006) . 

 Phenols and polyphenolic compounds such as flavonoids are widely found in 

plant sources and they have been shown to posse’s significant antioxidant activities 

(Van Acker S. et  al., 1996). 

Medicinal plants contain some organic compounds which provide definite physiolgical 

action on the human body and these bioactive substances include tannins, alkaloids, 

flavonoids, carbohydrates, herbenoids and steroids.( Edoga et al., 2005; Mann 1978).  

 

CONCLUSION 

This study reveals that the spines and flowers of  Bombax ceiba  contain rich  flavonoids, 

total phenol and quinone which are known to posses  good source of antioxidant 

activity and anti-inflammatory activity. The use of natural antioxidants has been 

promoted because of the concerns on the safety against synthetic drugs. 
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