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ABSTRACT 

The in vitro antioxidant potentials of the crude ethanol root-extract and fractions of 

Sphenocentrum jollyanum (SJ) were carried out. The in vitro antioxidant properties of 

the ethanol root extract and fractions of SJ was analyzed using standard laboratory 

methods. The percentage inhibition of 1,1-diphenyl-2-picrylhydrazyl (DPPH) and 

hydrogen peroxide (H
2

O
2

) activity increased significantly (P<0.05) in methanol fraction 

and crude ethanol root extract when compared with ethylacetate fraction of SJ. The 

percentage inhibition of total antioxidant capacity (TAC) activity increased 

significantly (P<0.05) in crude ethanol extract when compared with the ethylacetate 

and methanol fractions.The percentage inhibition of ferric reducing antioxidant power 

(FRAP) increased significantly (P<0.05) in both ethanol extract and ethylacetate 

fraction when compared with the methanol fraction. The high percentage inhibition 

found on the crude ethanol root extract and fractions showed that the extract and 

fractions can inhibit free radicals thereby showing there antioxidant potentials.  

Keywords:Sphenocentrum jollyanum, in vitro antioxident, oxidative stress and albino 

rats. 

 
INTRODUCTION 

Medicinal plants such as Sphenocentrum 

jollyanum called “Ezeogwu” in Igbo, 

“AduroKoroo” or “Okramankote” in the 

Akan Language in Ghana [1, 2, 3, 4] has 

been shown to have antihypertensive, 

antioxidant, antinociceptive, antiviral 

and anti-angiogenic effects in animals 

[5, 6, 7, 8, 9]. Sphenocentrumjollyanumis 

an erect shrub that belongs to the family 

Menispermacea [10, 11,12,13, 14, 15]. 

The plant is also documented for its use 

against chronic coughs, worms and 

other inflammatory conditions as well as 

tumors [4, 5, 16, 17]. Most medicinal 

plants presently employed by local 

herbalists are used without much 

scientific information. It is therefore 

important to access and document the 

ethno-medical claims of these medicinal 

plants [16, 17]. 

Antioxidants are molecules that inhibit 

the oxidation of other molecules. They 

are group of compounds that are 

characterized by their ability to be 

oxidized in the place of other 

compounds [6, 7]. Antioxidant defense 

mechanism involves both enzymatic and 

non-enzymatic strategies [18, 19, 20].  

Oxidative stress represents an imbalance 

in the production and clearance of 

reactive oxygen species/free radicals in 

biological systems [8, 9, 21, 22, 23, 24]. 

Disturbances in the normal redox state 

of tissues can cause toxic effects 

through the production of peroxides and 

other free radicals that damage 
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components of the cell, including 

proteins, lipids and DNA, hence in 

humans, oxidative stress has been 

identified as one of the aetiological 

factors in many diseases [25, 26, 27, 28, 

29, 30]. Reactive oxygen species may be 

beneficial as they are used by the 

immune system as a way to attract and 

kill pathogens [31, 32]. 

 

MATERIALS AND METHODS 

Collection of Biological Materials 

The present study was carried out using 

the roots of Sphenocentrum  jollyanum. 

Fresh roots of  Sphenocentrum 

jollyanum were collected from  Ovoko in 

Igbo-Eze South Local Government Area 

of Enugu State, Nigeria and was 

authenticated in the Herbarium Unit of 

Department of Botany, University of 

Nigeria, Nsukka by Mr O. Onyeukwu. Part 

of the authenticated plant was deposited 

in the herbarium for reference purposes.  

Preparation of the Plant Extract 

The roots of Sphenocentrum jollyanum 

were harvested  and washed under tap 

water to remove contaminants and air 

dried under shade. They were pulverized  

using  laboratory milling machine and 

sifted using 0.25 mm sieve. One 

thousand five hundred gram (1,500g) of 

the powdered root sample of 

Sphenocentrumjollyanum was soaked in 

7500 ml of ethanol for 48 hours with 

agitation. The resulting ethanol root 

extract was filtered using muslin cloth 

and evaporated to dryness using rotary 

evaporator at a temperature of 45
0

C. The 

concentrated ethanol root extract of 

Sphenocentrumjollyanumwas used for 

subsequent analyses.  

Fractionation of the Crude Extract of Sphenocentrum jollyanum Roots 

The ethanol root extract of 

Sphenocentrum jollyanum (20 g) was 

fractionated in a glass column (150 cm x 

1.5 cm) packed with 200 g of a slurry of 

silica gel G. (70-230 mesh). The column 

was eluted in succession with 500 ml 

ethyl acetate and 500 ml methanol to 

obtain ethyl acetate (EAF) and methanol 

(MF) fractions respectively. The resulting 

fractions were evaporated to dryness 

using rotary evaporator at a temperature 

of 45
0

C. The concentrated ethyl acetate 

(EAF) and methanol root fractions of 

Sphenocentrumjollyanumwere used for 

subsequent analyses. 

Determination of In vitro Antioxidant Activity of Ethanol Root Extract and Fractions 

of Sphenocentrum jollyanum 

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

scavenging activity of the ethanol root 

extract  was determined according to the 

method of Manzoccoet al. (1998) 

[21].The scavenging activity of 

hydrogen peroxide by the plant extract 

was determined by the method of Ruch et 

al. (1989) [25]. While Total Antioxidant 

Capacity (TAC) and Ferric Reducing 

Antioxidant Power (FRAP) Assays were 

evaluated using the method described 

by Prieto et al. (1999) [24] with   slight 

modifications.   

STATISTICAL ANALYSIS 

Results were expressed as mean± 

standard deviations where applicable. 

The data were subjected to one-way 

analysis of variance (ANOVA), followed 

by Post hoc Duncan multiple comparison 

test using SPSS software version 21 and 

p < 0.05 was regarded as significant.
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RESULTS  

 

In vitro antioxidant activity of the crude ethanol root extract and fractions of 

Sphenocentrum jollyanum 

 

 

 
                             Extract Concentration  (µg/ml) 

 

Figure 1: 1,1-diphenyl-2-picrylhydrazyl (DPPH) scavenging activity of the crude ethanol 

root extract and fractions of Sphenocentrum  jollyanum. Bars in a group with the same 

letter are not significantly different at p<0.05.  

 

 
 

Figure 2: Total antioxidant capacity (TAC) of the crude ethanol root extract and 

fractions of Sphenocentrumjollyanum. Bars in a group with the same letter are not 

significantly different at p<0.05.  
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Figure 3: Ferric reducing antioxidant power (FRAP) scavenging activity of the crude 

ethanol root extract and fractions of Sphenocentrumjollyanum. Bars in a group with the 

same letter are not significantly different at p<0.05.  

 

 

Figure 4: Hydrogen peroxide (H
2

O
2

) scavenging potential of the crude ethanolroot 

extract and fractions of Sphenocentrumjollyanum. Bars in a group with the same letter 

are not significantly different at p<0.05.  

 

 

 

 

 

 

 

 



http://www.inosr.net/inosr-applied-sciences/  

Ugwu and Amasiorah  

INOSR APPLIED SCIENCES 6(1): 125-133, 2020. 

129 

 

 

 DISCUSSION 

 

In vitro antioxidant activity of the crude ethanol root extract and fractions of 

Sphenocentrum jollyanum 

The result in figure 1 shows that 

percentage inhibition of DPPH activity 

decreased (p<0.05) significantly in both 

the extract and fractions when compared 

with the standard control. But, the 

percentage inhibition of DPPH activity 

increased (p<0.05) significantly in 

methanol fraction and crude ethanol 

root extract when compared with 

ethylacetate fraction. The result also 

showed that the percentage inhibition of 

the DPPH activity was concentration 

dependent.  

The result in figure 2 shows that 

percentage inhibition of total 

antioxidant activity increased (p<0.05) 

significantly in ethanol extract when 

compared with the methanol and 

ethylacetate fractions. The result also 

showed that the percentage inhibition of  

TAC activity decreased (p<0.05) 

significantly in ethylacetate fraction 

when compared with the ethanol extract, 

methanol fraction and standard control. 

The result in figure 3 shows that 

percentage inhibition of ferric reducing 

antioxidant power (FRAP) decreased 

significantly (P<0.05) in the ethanol 

extract, methanol and ethylacetate 

fractions when compared with the 

standard control. Also the percentage 

inhibition of FRAP increased 

significantly (P<0.05) in both ethanol 

extract and ethylacetate fraction when 

compared with the methanol fraction.  

The result in figure 4 shows that 

percentage inhibition of H
2

O
2

 activity 

decreased (p<0.05) significantly in both 

the extract and fractions when compared 

with the standard control. The result 

also showed that the percentage 

inhibition of the H
2

O
2

 activity increased 

(p<0.05) significantly in both ethanol 

extract and methanol fraction when 

compared with ethylacetate fraction.  

Crude ethanol root extract and methanol 

fractionof  Sphenocentrum jollyanum 

have higher percentage inhibition of 

DPPH compared to the ethylacetate 

fraction and so can be said to have a 

better DPPH scavenging activity. The 

high percentage inhibition reported on 

the crude ethanol root extract and 

methanol fraction showed that the 

extract and methanol fraction can inhibit 

the DPPH radical more than the 

ethylacetate fraction.This shows the 

antioxidant capacity of extract and 

methanol fraction. Medicinal plants have 

been said to have phytochemical 

constituents that confer on them 

antioxidant properties [8,20], this is in 

agreement with this research as the fact 

that the extract and fractions can inhibit 

free radicals as shown in the DPPH 

percentage inhibitionsuggest the 

antioxidant capacity of theextract and 

fractions of Sphenocentrum jollyanum. 

Crude ethanol root extract has higher 

percentage inhibition of total 

antioxidant activity compared to the 

methanol andethylacetate fractions and 

so can be said to have a better free 

radical scavenging activity. This high 

percentage inhibition shows that the 

crude ethanol root extractcan inhibit 

free radicals formation more than the  

methanoland ethylacetate fractions.The 

antioxidant potentials of the crude 

ethanol root extract and fractions 

increased with increase in concentration 

and this is in agreement with the  

previous work of [28] that assessed thein 

vitro and antioxidant activity of Careya 

arborea bark extracts. 

Crude ethanol root extract and 

ethylacetate fraction have higher 

percentage inhibition of FRAP compared 
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to the methanol fraction. This 

scavenging activity shows that the crude 

ethanol root extract and ethylacetate 

fraction can inhibit free radicals 

formation more than the  methanol 

fraction. 

Also, the crude ethanol root extract and 

methanol fraction have higher 

percentage inhibition of OH
-

 radical than 

the ethylacetate fraction. This high 

percentage inhibition  shows that the 

crude ethanol root extract and methanol 

fraction can inhibit OH
-

 radical more 

than the ethylacetate fraction. 

Antioxidant constituents can delay or 

inhibit the oxidation of lipids and other 

compounds by inhibiting the 

propagation of oxidation chain reaction 

[13,16]. Primarily, antioxidant effect is 

due to phenolic compounds such as 

phenolic acid, flavonoids and phenolic 

diterpenes and their mode of action as 

antioxidant compounds is due to their 

redox reaction properties which can 

absorb and neutralize free radicals by 

quenching singlet and triplet oxygen [13, 

17]. 

 

CONCLUSION 

The high percentage inhibition found on 

the crude ethanol root extract and 

fractions showed that the extract and 

fractions can inhibit free radicals thereby 

showing there antioxidant potentials.  
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