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Abstract
Hura crepitans (Sandbox tree) of the family of 

Euphorbiaceae has enjoyed many ethnomedicinal applications 

but little is known about its chemistry and pharmacology. This 

research reports the in vitro antioxidant activity of this plant 

using two different assay methods. Scavenging effect on 2, 

2-diphenylpicrylhydrazyl (DPPH) radical at 517 nm and on 

hydroxyl radical generated by hydrogen peroxide at 285 nm in 

a UV-Visible spectrophotometric assay. Butylatedhydroxyanisole 

(BHA), vitamin C and α-tocopherol were used as reference 

standards. There is generally decrease in absorption of DPPH 

caused by the extracts. The percent inhibition of the crude 

extract increases with a decrease in concentration in the DPPH 

photometric assay. The percent inhibition of hexane, ethylacetate 

and butanol fractions was low except for the butanol fraction 

(50.7 % at 1.0 mg/ml) when compared with standards vitamin 

C (90.8 % at 1.0 mg/ml) and BHA (95.4 % at 1.0 mg/ml). In the 

hydrogen peroxide assay however, the hexane, ethylacetate and 

butanol fractions scavenged hydroxyl radical more effectively 

than the standards. The crude extract possessed maximum % 

inhibition in both the DPPH and hydrogen peroxide free radicals. 

Therefore, H. crepitans has very weak activity as a hydrogen 

donor but its activity as hydroxyl radical scavenger is high when 

compared to standards used. This study suggests that the crude 

and fractions obtained from H. crepitans possess antioxidant 

activities which can counteract or prevent oxidative damage in 

biological systems caused by the presence of hydroxyl radical. 

Keywords 
UV-Visible, Antioxidant, 2,2-diphenylpicrylhydrazyl, 
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Introduction
The growing interest in alternative therapies especially 

in the use of natural products derived from plants was 

as a result of many pharmacologically active compounds 

of natural origin. Examples of important drugs obtained 

from plants are digoxin from Digitalis spp., quinine and 

quinidine from Cinchona spp., vincristrine and vinblastine 

from Catharanthus roseus, atropine from Atropa belladana 

and morphine and codeine from Papaver somniferum. It 

is estimated that 60% of anti-tumor and anti-infectious 

drugs already in the market or under clinical trial are of 

natural origin (De Pasquale, 1984; Vulto and Smet, 1988; 

Hamburger and Hostettmann, 1991; Simson and Ogorzaly, 

1995; Williamson et al., 1996; Yue-Zhong Shu, 1998). 

Medicinal plants find applications in pharmaceutical, 

cosmetic, agricultural and food industries. Recently, 

research has supported biological activities of some 

medicinal herbs. Cancer is such a segment where 

researchers are expecting new molecules from herbs that 

can provide tools for fighting the dreaded disease. The 

concept of antioxidant is also catching up and the latest 

research has shown that a number of herbal derivatives 

have excellent antioxidant action. Oxidation is essential 

to many living organisms for the production of energy to 

fuel many biological processes and generating reactive 

oxygen species (ROS) but excess has been shown to 

be harmful. Scavenging of free radical is one basic 

mechanism of inhibition of oxidative processes. Radical 

scavenging assays involve two fundamental aspects; the 

generation of test radical and the monitoring of radical 

reactions. Bacoside A derived from Bacopa monnieri has 

been shown to be a strong antioxidant which reduced 

several steps of free radical damage (Halliwell, 1989; 

Ayuveda, 2005; Bors and Saran, 1991; Potterat, 1997, 

Halliwell and Gutteridge, 1984).  

Hura crepitans (Sandbox tree) of the family of 

Euphorbiaceae has enjoyed many ethnomedicinal 

applications as emetic, purgative, antimicrobial, anti-

inflammatory and in the treatment of leprosy. The 

juice from the plant contains two lectins which have 

haemagglutinating activity that inhibits protein synthesis.  

Huratoxin, a piscicidal constituent (widely used to catch 

fish in different parts of the world) was isolated from the 

milky sap of H. crepitans along with hexahydrohuratoxin 

and keto-enal, crepitin is also a toxalbumin derived from H. 

crepitans and has been shown to be toxic (Kawazu, 1972; 

Burkill, 1985; Sofowora, 2008). The plant has not enjoyed 

much investigation in terms of the nature of secondary 

plant metabolites and pharmacological activity.  

DPPH is a stable free radical and accept electron or 

hydrogen radical to become stable diamagnetic molecule 

(Frankel et al., 1996; Soares et al., 1997; Mensor et al., 

2001). It has absorption characteristics of 517 nm which 

confers on it a violet color. This color disappears quickly 

when the DPPH is reduced by a group of radicals and 

there is a decrease in absorption at 517nm when measured 

with a UV – Visible spectrophotometer. The bleaching of 

DDPH absorption occurs when the odd electron is paired.  

While hydroxyl radical is an extremely reactive free radical 

formed in biological systems (Hochstein and Atallah; 

1988) and reacts rapidly with molecules of almost every 

type found in living cells, such as sugars, amino acids, 

phospholipids, DNA bases and organic acids, excess 

production of hydroxyl radical causes oxidative damage 

(Aitken and Clakson  1988, Halliwell and Gutteridge, 1984). 

The aim of this research work  therefore is to carry 

out in vitro antioxidant screening on H. crepitans by 

using two methods scavenging effect on 2, 2-Diphenyl-

1-picrylhydrazyl radical (DPPH) and hydroxyl radical 

generated by hydrogen peroxide and compare the 

possible mode of action in each case. The activity is 

compared with the following reference standards: 

butylatedhydroxyanisole (BHA), Vitamin C and 

α-tocopherol. These assays are newly reported for H. 

crepitans but are widely used to evaluate antioxidant 

effect of plant extract as well as pure compounds (Koleva 

et al., 2002; Gow-chin and Pin-Der, 1994; Nakayana et al., 

1994).  

MATERIALS AND METHODS
Chemicals and Reagents: Hexane, ethyl acetate, 

methanol, butanol, and chloroform, hydrochloric 

acid, ammonia solution, naphthol, bismuth nitrate, 

potassium iodide, sodium hydroxide, copper acetate, 

NaOH, sodium chloride, copper sulphate pentahydrate, 

ferric chloride, conc. tetraoxosulphate (VI) acid, conc. 

HCl, ammonia solution, sodium potassium tartarate, 

potassium chloride, glacial acetic acid, disodium  

hydrogen phosphate, and dihydrogen potassium 

phosphate were all BDH general  purpose chemicals 

and distilled prior to use. Dimethylsulphoxide (M&B, 

England) and hydrogen peroxide (Merck, Germany) 

and 2, 2 - diphenyl-1-picrylhydrazyl radical (DPPH), 

ascorbic acid, butylatedhydroxylanisole or 2-tert-butyl-4-

methoxyphenol (BHA) and α-tocopherol were obtained 

from Sigma Chemical Co (St Louis, MO). 

Equipment and Apparatus:  Soxhlet apparatus,   Mettler 

analytical balance H80 (UK),   Water Bath (Gallenkamp), 

condenser, Rotavapor RII0 (Buchi, England), silica gel 
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GF254 (precoated aluminium sheets - Merck Germany), pH 

meter (Jenway model), Astel Hearson Oven (Gallenkamp), 

UV-Visible spectrophotometer (Unico1200 & Perkin Elmer 

lambda 25 models, Germany).

Plant collection and identification
Fresh leaves of Hura crepitans were collected in 

September 2009 at the Botanical Gardens, University 

of Ibadan, Oyo state. The specimens were identified and 

authenticated at the Herbarium unit of the Department of 

Botany and Microbiology, University of Ibadan, Nigeria. 

Sample preparation
The leaves of Hura crepitans were weighed and air-

dried for 3 weeks until the weight was constant and then 

pulverized using mill machine at the Wood extraction 

laboratory, Department of Chemistry, University of Ibadan. 

The pulverized samples were weighed and kept for further 

analysis. 

Extraction and fractionation procedure 
Pulverized dried leaves (3.5 kg) of H. crepitans were 

extracted with 4.5 L of distilled methanol using soxhlet 

apparatus. The extracts were collected and concentrated 

with the aid of a Bucchi rotavapor at 37 0C and stored 

in a desiccator prior to further analysis. Thin Layer 

Chromatography (TLC) was employed using silica gel 60 

F254 pre-coated plates and solvent system: Ethyl acetate/

methanol (8:2) to detect antioxidant activity by using 

2, 2-diphenyl-1-picrylhydrazylradical (DPPH) as a spray 

reagent. Yellow coloration on the spots on the TLC plates 

indicates that the crude extracts of H. crepitans have 

antioxidant activity. The crude methanolic extracts obtained 

were partitioned into various fractions with distilled water, 

hexane, ethylacetate and butanol successfully. This was 

done to separate the plant constituents according to their 

polarity. Thereafter, quantitative free radical scavenging 

activity test were carried out on the fractions using the 

following spectrophotometric experiments; scavenging 

effect on 2, 2 - diphenyl-1-picrylhydrazyl radical (DPPH) 

and scavenging effect on hydroxyl radical generated by 

hydrogen peroxide. 

Determination of Scavenging effect of H. 
crepitans leaves extracts on DPPH radical

Antioxidant activity or the capacity to scavenge the 

“stable” free radical DPPH was determined by the method 

described by Oloyede and Farombi (2010). A 3.94 mg 

of 2, 2-diphenyl-1-picryhydrazyl radical (DPPH), a stable 

radical was dissolved in methanol (100 ml) to give a 100 

µM solution. To 3.0 ml of the methanolic solutions of DPPH 

was added 0.5 ml of each of the fractions with doses 

ranging from 1.0 to 0.0625 mg/ml (Gulcin et al., 2002; 

Mutee et al., 2010 and Oloyede et al., 2010). The mixture 

was shaken well and left to stand for 10 minutes. The 

absorbance of the solution of DPPH only was measured 

spectrophotometrically at 517 nm. The reduction in 

absorption at 517 nm of DPPH was measured 10 minutes 

later. The actual decrease in absorption induced by the test 

extract was calculated by subtracting that of the control. 

The radical scavenging activity (RSA) was calculated as a 

function of the percentage inhibition of DPPH discoloration 

using the equation: 

% RSA or % inhibition = {(ADPPH – AS)/ADPPH} × 100 

where AS is the absorbance of the solution when the 

sample extract has been added at a particular concentration 

to the DPPH, and ADPPH is the absorbance of the DPPH 

solution. All tests and analyses were run in triplicates and 

the results obtained were averaged (Hatano et al., 1988). 

The analysis was carried out for the crude methanolic 

extract, hexane, ethylacetate and butanol fractions of H. 

crepitans leaves. BHA, vitamin C and α-tocopherol were 

used as antioxidant standards. 

Determination of scavenging effect of plant 
extracts on hydroxyl radical generated by 
hydrogen peroxide

Spectrophotometric determination of extracts from the 

leaves of H. crepitans to scavenge hydroxyl radical generated 

by hydrogen peroxide was carried out at 285 nm in a UV-

Visible spectrophotometer. A solution of 2 mM hydrogen 

peroxide was prepared in phosphate-buffered saline (PBS) 

at pH of 7.4. The fractions at the following concentrations; 

0.1 - 0.00625 mg/ml was added to the hydrogen peroxide 

solution. Reduction in absorbance of hydrogen peroxide 

at 285 nm was determined spectrophotometrically 10 

minutes against a blank solution containing the different 

extracts in PBS without hydrogen peroxide. All tests were 

run in triplicate and averaged. The same experiment was 

carried out on Butylatedhydroxyanisole (BHA), vitamin 

C and α-tocopherol (Soares et al., 1997; Oloyede and 

Farombi, 2010).

Statistical analysis
Statistical analysis was carried out with Statistical 

Package for Social Sciences (SPSS). Data were expressed 

as the mean ± standard deviation and a probability of less 

than 0.05 (p < 0.05) was considered to be statistically 

significant. Graph was drawn using Microsoft Office excel, 

2007 software.

Oloyede et al       
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RESULTS 
Antioxidant Activity
Scavenging effects on DPPH
The reduction in absorbance of DPPH at 517nm 

caused by the samples was measured in triplicate after 

10min. DPPH is known to be a stable free radical and 

accepts an electron or hydrogen radical to become a 

stable diamagnetic molecule (Soares et al., 1997). There 

is generally decrease in absorption of DPPH caused by 

the extracts, absorption decreases as the concentration 

decreases for the crude extract while for the fractions 

and standards, the absorbance values increases as the 

concentration is decreased. The result is presented in 

Table 1. Percentage inhibition of DPPH by the methanolic 

extract, fractions of H. crepitans   and standards; Vitamin 

C, BHA and α-Tocopherol are presented in Figure 1.  

Scavenging effects on Hydrogen peroxide (H2O2)
The scavenging activities of the extracts and standard 

antioxidants such as Vitamin C, Butylated hydroxyanisole 

(BHA) and α-tocopherol on hydroxyl radical generated 

by hydrogen peroxide is shown in Table 2 and Figure 2. 

Scavenging effects on hydrogen peroxide was measured 

in triplicates after 10min of incubation at 285 nm.

DISCUSSION
The percentage inhibition of the crude extract 

increases with a decrease in concentration in the DPPH 
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Figure 1. %Inhibition of DPPH by the methanolic extract, fractions 

of H. crepitans   and standards; Vitamin C, BHA and α-Tocopherol.  

Figure 2. Inhibition of Hydroxyl radical by extracts obtained from 

H. crepitans and standards (Vitamin C, BHA and α-Tocopherol).  

Conc 

(mg/ml)

Crude 

extract

Hexane 

fraction

EtOAc 

fraction

BuOH

fraction

Vitamin C BHA α-Tocopherol

1.0 0.095±0.005 0.780±0.092 0.648±0.011 0.492±0.038 0.085±0.009 0.037±0.006 0.680±0.029

0.5 0.079±0.003 0.858±0.068 0.707±0.002 0.703±0.029 0.320±0.082 0.048±0.002 0.704±0.004

0.25 0.069±0.006 0.889±0.107 0.784±0.057 0.772±0.053 0.498±0.124 0.049±0.004 0.705±0.007

0.125 0.054±0.005 0.946±0.024 0.787±0.028 0.769±0.043 0.515±0.015 0.046±0.008 0.721±0.012

0.0625 0.051±0.002 0.924±0.061 0.848±0.043 0.802±0.048 0.289±0.128 0.065±0.003 0.707±0.007

Table 1 . Absorbance values (nm) of plant extracts, vitamin C, BHA and α-Tocopherol at 517 nm

Table 2 . Scavenging effects on hydrogen peroxide by H. crepitans Leaves Extract (nm)*

*Absorbance measurement of hexane, ethyl acetate and Butanol (BuOH) fractions of leave, Ascorbic Acid, BHA and α- Tocopherol at 517nm. (DPPH 

absorbance = 0.999±0.011, n=5)

Conc 

(mg/ml)

Crude extract Hexane 

fraction

EtOAc

 fraction

BuOH 

fraction

Vitamin C BHA α-Tocopherol

0.1 0.430±0.010 0.023±0.004 0.302±0.002 0.174±0.001 2.759±0.049 0.095±0.003 0.155±0.061

0.05 0.267±0.001 0.049±0.003 0.168±0.005 0.033±0.001 2.924±0.211 0.074±0.015 0.181±0.015

0.025 0.097±0.029 0.012±0.001 0.094±0.006 0.020±0.002 1.265±0.119 0.113±0.014 0.032±0.045

0.0125 0.074±0.005 0.286±0.005 0.054±0.001 0.058±0.042 0.203±0.004 0.042±0.016 0.063±0.032

0.00625 0.197±0.004 0.355±0.004 0.122±0.001 0.025±0.002 0.195±0.001 0.062±0.019 0.494±0.017

* Absorbance values of plant extracts, vitamin C, BHA and α-Tocopherol (hydrogen peroxide absorbance = 3.7692 ± 0.021, n=5) at 285 nm
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photometric assay. The highest value (94.9 % at 0.0625 

mg/ml) was greater than those exhibited by the standards 

vitamin C (90.80 % at 1.0 mg/ml) and α-tocopherol (15.42 

% at 1.0 mg/ml), but lower than the scavenging activity 

of the standard BHA (95.4 % at 1.0 mg/ml) (Figure 1). The 

percentage inhibition of hexane and ethylacetate fractions 

was low except for the butanol fraction (50.7 % at 1.0 mg/

ml) when compared to those of standards vitamin C (90.8 

% at 1.0 mg/ml) and BHA (95.4 % at 1.0 mg/ml) (Figure 

1).  In the hydroxyl radical scavenging assay however, the 

extracts from the leaves scavenged hydroxyl radical in a 

concentration dependent manner and the activity was 

comparable to BHA and α-tocopherol at concentration of 

1.0 - 0.0065 mg/ml (Table 2). The scavenging effects of the 

crude extract increased with decrease in concentrations, 

at 0.0125 mg/ml, the percentage inhibition was 98.0 %, 

but very slightly lower than the scavenging effects of the 

standards BHA (98.9% at 0.0125 mg/ml) and α-tocopherol 

(98.7%). The percentage inhibition of hexane fraction 

increased with increase in concentration. It had the 

highest percentage inhibition of 99.67 % at 0.0125 mg/

ml. The highly polar butanol fraction of the leaves extract 

has the highest % inhibition at 0.00625 mg/ml. All the 

extracts scavenged the hydrogen peroxide radicals more 

effectively than vitamin C (Figure 2). This result revealed 

that H. crepitans has strong ability as a hydroxyl radical 

scavenger. Hydrogen peroxide has only a weak activity 

to initiate lipid peroxidation, but its activity as an active 

- oxygen specie comes from its potential to produce 

the highly reactive hydroxyl radical through the Fenton 

reaction. Generally, flavonoids or phenolic compounds 

have been shown to be responsible for antioxidant 

activities of plants (Gow-chin and Pin-Der., 1994; Alan 

and Miller, 1996), the absence of this class of secondary 

metabolites in the leaves extract of H. crepitans may have 

been responsible for the weak activity observed in some 

fractions. The Butanol fraction however can be a source of 

natural anti-oxidant and useful in the therapy of ailments 

caused by oxygen reactive species.

Although oxidation reactions are crucial, their 

damaging effect cannot be overemphasized hence, 

plants and animals maintain complex systems of multiple 

types of antioxidants like vitamin C and E, glutathione, 

and enzymes such as superoxide dismutase, catalase 

and various peroxidase. Oxidation reaction produces 

free radicals which in turn start chain reactions that 

damage cells and biological macromolecules. Interaction 

between the various cell systems of a cell as well as the 

different types of protein biosynthesis, DNA and RNA 

and structural/ enzymatic function is tampered with. 

This invariably leads to oxidative stress, an important 

negative factor in many human diseases. Low levels of 

antioxidants or inhibition of the antioxidant enzymes are 

known to cause this oxidative stress that damage or kill 

cells. The usefulness of antioxidants in molecular biology 

is therefore intensively studied, particularly as treatments 

for stroke and neurodegenerative diseases.

CONCLUSION
Two different assay methods, scavenging effect on 

2, 2-diphenylpicrylhydrazyl (DPPH) at 517 nm and on 

hydroxyl radical generated by hydrogen peroxide at 285 

nm using UV-Visible spectrophotometer was used in this 

study to investigate and compare the activity of different 

extracts obtained from H. crepitans. There is no report yet 

in literature about the antioxidant activity of this plant. This 

study therefore revealed the mode of action of this plant 

on oxidants. H. crepitans extracts had weak percentage 

inhibition in the reaction involving DPPH indicating that 

H. crepitans has very weak activity as a hydrogen donor 

but its activity as hydroxyl radical scavenger is high when 

compared to standards used. In the hydrogen peroxide 

assay, the hexane, ethylacetate and butanol fractions 

scavenged hydrogen peroxide more effectively than the 

standards Vitamin C, BHA and α-Tocopherol.  This study 

suggests that the crude and fractions possess antioxidant 

activities which can counteract or prevent the oxidative 

damage in biological systems caused by the presence 

of hydroxyl radical. Further work is going on to isolate 

the pure antioxidant compounds from H. crepitans and 

the chemical compounds isolated from this plant can 

be useful in the therapy of diseases involving oxidative 

damage thus, proving the medicinal importance of H. 

crepitans.

Acknowledgements: The authors would like to thank 

the MacArthur Foundation for the award of a Start-up 

Research Grant (2010 Grants) tenable at the University of 

Ibadan, Nigeria in respect of this work.

REFERENCES
Aitken RJ, Clakson JS. 1988.  The generation of reactive oxygen species by   

human spermatozoa. In free radical: Chemistry, Pathology, Medicine, 

C.Rice- Evans and T. I.   Dormandy, (ed.). London Richelieu 187 - 210.

Alan L, Miller ND. 1996. Antioxidant flavonoid, structure, function and Clinical 

Usage. Alternative Med 1: 103-111.                                                                                                                                     

Ayuveda JP, Verpoorte R. 2005.  Some phytochemical aspects of medicinal 

plants research. J Ethnopharmacol 25: 43-59.

Bors W, Saran M. 1991. Radical scavenging activity by flavonoid antioxidants. 

Hort science  26: 66-68.

Oloyede et al       



Cell Membranes and Free Radical Research138 Volume 3, Number 1, January 2011

      Hura crepitans - Antioxidant Activity

Burkill HM. 1985. The useful plants of West Tropical Africa. 2nd (ed.), Volume 1. 

Royal Botanic Garden, Kew, Great Britain.

De Pasquale A. 1984. Pharmacognosy: The oldest modern science. J 

Ethnopharmacol 11: 1-16.

Frankel EN, Huang SW, Aeschbach R, Prior E. 1996. Antioxidant 	activity of 

a Rosemary extract and its constituents, carnosic acid, carnosol and 

rosemarinic acid  in Bulk oil and oil - in - water emulsion. J Agric and Food 

Chem. 44: 131 - 135.

Gow-chin Y, Pin-Der D.  1994. Scavenging Effect of methanolic Extracts of  

Peanut Hulls on Free-Radical and Active-oxygen Species. J Agric Food 

Chem 42:  629 - 632.

Gulcin IM, Oktay OK, Aslan A. 2002. Determination of antioxidant activity of 

Linchen Cetraria islandica (L). Ach. J. Ethnopharmacol. 79: 325-329.

Halliwell B. 1989.  Current Status Review. Free Radicals, reactive  oxygen species 

and human diseases-a critical evaluation with special reference to 	

atheroscelerosis.  British J  Exp Pathol 70:  737 - 757.

Halliwell, 2006. Oxygen toxicity, oxygen radicals and transition metals and 

disease. J Neurochem 97:1634-1658.

Hamburger M, Hostettmann K. 1991. Bioactivity in Plants: The link between 

phytochemistry and medicine. Phytochem 30 (12): 3864-3874.

Hatano T, Kagawa H, Yasuhora T, Okuta T. 1988. Two new flavonoids and 

other constituents in licorice root: Their relative astringency and radical 

scavenging effects. Chemical and Pharmaceutical Bullettin 36, 2090-209. 

Kawazu K. 1972. Active constituents of piscicidal plants. Yuukigoscikagaku 30: 

615-628.

Koleva II, Van - Beck TA. 2002. Evstaliva A. Screening of plant for antioxidant 

Activity. A comparative study on three testing methods. Phytochem Anal. 

13: 8-17.

Lugasi A, Honvahorich P (deceased), Dworschark A. 1999. Additional 

information to the in-vitro, Antioxidant Activity of Ginkgo Biloba L. 

Phytother Res 13: 160-162.

Mensor LL, Menezes  FS, Leitão GG, Reis AS,  Tereca C,  Coube CS, Leirao SG. 

2001. Screening of Brazilian Plant Extracts for Antioxidant activity by the 

use of DPPH Free Radical method. Phytother Res 15:  127 - 130. 

Mutee AF, Salhimi SM, Yam MF, Lim CP, Abdullah GZ, Ameer OZ, Abdulkareem 

MF, Asmawi MZ. 2010. In vivo anti-inflammatory and in vitro antioxidant 

activities of Peperomia pellucida. Int J Pharmacol 6: 686-690.

Nakayama T, Osawa T, Mendoza EMT, Lauena AC, Kawakishi S. 1994. 

Comparative study of Antioxidative Assays of  Plant Materials, In 

Postharvest Biochemistry of Plant Food Materials in the Tropics, Uritani 

Ed. Jon. Science Society Press, Tokyo 83 - 94.

Namiki M.  1990. Antioxidant / antimutagens in Foods.  Crit Rev  Food Sci Nut 

29 (4):  273 - 300.

Oloyede GK, Farombi OE, 2010. Antioxidant Properties Crinum ornatum Bulb 

Extract. World J Chem (5)1: 32-36.

Oloyede GK, Oke MJ, Raji Y, Olugbade AT. 2010. Antioxidant and anticonvulsant 

Alkaloids in Crinum ornatum Bulb Extract. World J Chem  (5)1: 26-31.

Potterat O. 1997. Antioxidants and free radical scavengers of natural origin. Curr 

Org Chem 1: 415-425.

Soares JR, Dinis TC, Cohn AP, Almeida LM. 1997. Antioxidant activity of some 

extracts of Thymus zygis. Free Rad Res 26: 469-478. 

Simson BB, Ogorzaly MC. 1995. Economic Botany Plants in Our World. McGraw-

Hill, Inc. USA, 742-760.

Sofowora A. 2008. Medicinal plants of Traditional Medicine in Africa. Third (ed.) 

Spectrum Books, Ibadan, Nigeria, 181 – 199.

Vulto AG, Smet PAGM. 1988. Meyler’s side effects of Drugs In: Dukes, M.M.G., 

11th (ed.). Elsevier, Amsterdam, 999-1005.

Williamson E, Okpako DT, Evans FJ. 1996. Selection, preparation and 

pharmacological evaluation of plant material, Wiley, Chichester, 85-130.

Yue-Zhong S. 1998. Recent natural products based drug development: A 

pharmaceutical  

Industry  perspective. J Nat Prod 61: 1053-1071.



Cell Membranes and Free Radical Research Volume3, Number 1, January 2011 139

I would like to subscribe to Cell Membranes and Free Radical Research

( ISSN Numbers : 1308-4178 (online) 1308-416X ). All prices in Turkish Liras

2011, Vols.  (4 issues)

Intitutional Rates:

   Print Only: 30 TL per issue + postage 100 TL per year

Credit Card    Expiration Date  

Print Name    Signature  

Receiving Address  

Name   

Department/Title   

Street  

City    State/Province    Post/Zip Code   Country    

Tel    Fax    E-mail    

Billing Address         Check here if same as above

Name  

Department/Title  

Street  

Cell Membranes and Free Radical Research

To (Librarian) :   Date   

From:   Department    

I have reviewed Cell Membranes and Free Radical Research

( ISSN Numbers : 1308-4178 (online) 1308-416X ) and suggest that you subscription with: 

2011, Vols.  (4 issues) All prices in Turkish Liras.

Intitutional Rates:

   Print Only: 30 TL + postage 100 TL per year

Süleyman Demirel Üniversitesi Tıp Fakültesi, Isparta / TURKEY

Tel:+ 90 246 211 33 10      Fax:+ 90 246 237 11 65      EMAIL:  mnaziroglu@med.sdu.edu.tr

Cell Membranes and Free Radical Research
SUBSCRIPTION ORDER FORM

LIBRARY ROUTING CARD



Cell Membranes and Free Radical Research140 Volume 3, Number 1, January 2011

Cell Membranes and Free Radical Research 
Date   Contributor Name 

Contributer Address 

Manuscripyt Number (if Know) 

Re: Manuscript entitled 

‘’For publication in Cell Membranes and Free Radical Research published by Society of Cell Membranes and 

Free Oxygen Radicals ‘’

Submission of a manuscript implies:
- that the work described has not been published before (except in the form of an abstract or as part of a 

published lecture, review or thesis);
- that it is not under consideration for publication elsewhere;
- that its publication has been approved by all co-authors, if any, as well as by the responsible authorities at the

institute where the work has been carried out;
- that, if and when the manuscript is accepted for publication, the authors agree to automatic transfer of the 

copyright to this publisher;
- that the manuscript will not be published elsewhere in any language without the consent of the copyright 

holders;
- that written permission of the copyright holder is obtained by the authors for material used from other 

copyrighted sources, and that any costs associated with obtaining this permission are the authors’ 
responsibility. Copyright notice: The contributor and the company/employer agree that all copies the final 
published version of the contribution or any part thereof distributed or posted by them in print or electronic 
format as permitted herein will include the notice of copyright as stipulated in the journal and a full citation to 

the journal as published by Cell Membranes and Free radical Society, Isparta, Turkey.

CHECK ONE BOX
 Contributor owned work: Contributor’s signature   Date 

	 Type or print name and title 

	 Co-Contributor’s signature   Date 

	 Type or print name and title 

 Company-Institution owned work 

	 Company-Institution (Employer for here)   Date 

	 Authorized signature   Date 

 U.S. Government work 

 U.K. Government work 

 Other Government work 

COPYRIGHT FORM


