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Abstract:- Annona senegalensis known as African 

custard apple or wild custard apple, Gwándàn dààjìì 

(Hausa) or dukuu-hi (Fulani) is a tropical perennial 

growing shrub (2-7m) or small tree (11m) growing 

under suitable environmental conditions. The present 

study aimed to compare the antioxidant potential of the 

fractions of methanolic root bark extract of Annona 

senegalensis. Methanolic root bark extract of Annona 

senegalensis was fractionated based on the preparative 

TLC. Silica gel G coated in preparative TLC plate was 

used as stationary phase with Chloroform: Methanol 

(9:1) as a mobile phase. The antioxidant potential of 

fractions was determined using DPPH assay. The result 

of preparative TLC revealed the presence of eleven 

bands labelled as fractions (I–XI) with different Rf 

value.  Antioxidant activity assay of the fractions 

demonstrated a greater potential in the DPPH free 

radical scavenging activity. Fraction VIII (2.2267±0.02) 

has the highest antioxidant activity (p<0.05) compared 

to other fractions and to vitamin C standard 

(5.3980±0.01) while fraction I (6.2890±0.01) has the 

lowest antioxidant activity compared to vitamin C 

standard. The strong antioxidant activity possess by the 

root bark of Annona senegalensis could be beneficial in 

the treatment of ailments resulting from oxidative stress 

 

Keywords:- Annona senegalensis, DPPH and Preparative 

TLC. 

 

I. INTRODUCTION 

 

Free radical are reactive oxygen species that are 
produced by body system in normal metabolism and during 

immune response to pathological cell metabolism, they are 

also triggered by exogenous chemical and several 

environmental factors such as smoke, (Saleh et al.,2010) 

and dust. Free radicals are capable of oxidizing 

biomolecules such as RNA, DNA, proteins and lipids 

resulting in lysis of cell membrane, cell death and tissue 

damage (Saleh et al.,2010).  Ethnomedicinal plants have 

free radical scavenging activity, stimulate the activities of 

antioxidant enzymes and inhibit lipid peroxidation (Zhang 

and Zu, 2015). In an attempt to reduce the complication 

associated with the environmental pollution on humans, 
identification of medicinal plants with antioxidant potential 

has become a realistic and poweRful tool in ethnomedicinal 

community. 

 

Annona senegalensis belong to the division of 

Magnoliophyta, class of Magnoliopsida, Subclass of 

Magnoliidae, order of Magnoliales, family of Annonaceae, 

Genus: Annona and the species of senegalensi. Annona 

senegalensis Pers. known as African custard apple or wild 

custard apple, Gwándàn dààjìì (Hausa) or dukuu-hi (Fulani) 

(Okoye et al.,2014; Mustapha, 2013)   is a tropical 

perennial growing shrub (2-7m) or small tree (11m) under 

suitable environmental conditions. The bark is smooth to 

roughish, silver grey or grey-brown (Lall et al., 2017; 

Emmanuel et al.,2014). The leaves of this medicinal plant 
are ovate, alternate, simple, oblong, 6- 185 x 25- 120 mm in 

size, green to bluish green, mostly lacks hairs on upper 

suRface, with brownish hairs on lower suRface (Mustapha, 

2013). Phytochemical screening of Annona senegalensis 

revealed the presence Alkaloids, Saponins  (Konate et 

al.,2012),Tannins (Jada et al.,2014a), Resins, Reducing 

sugar, Carbohydrate (Okeye et al.,2010), Flavonoids (Jada 

et al.,2014b), Glycosides (Ijaiya, Arzika, & Abdulkadir, 

2014), Phenol, Terpenoids (Konate et al.,2012; Okoye et 

al.,2012) steroids (Ijaiya et al.,2014) This plant is use as 

anti-snake venom (Molander et al.,2014; Chinyere et 

al.,2016; Adzu et al.,2005) male sexual impotence, erectile 
dysfunction (Nwonuma et al.,2015), anti-inflammatory 

(Adzu et al.,2003), anti-oxidant, antimicrobial (Apak and 

Olila, 2006) and antidiarrheal (Suleiman et al.,2008). The 

present study thus investigates and compared the 

antioxidant potential of the fractions of methanolic root 

bark extract of Annona senegalensis. 

 

 Sample Collection and Identification 

Fresh root bark of Annona senegalensis was randomly 

collected at Dan Nakwabo village in Kankara Local 

Government Area of Katsina State, Nigeria. The sample 
was transported to Biological science laboratory in 

specimen container. The sample was authenticated at the 

Herbarium section, Botany Unit, Bayero University Kano, 

Nigeria. The root bark of Annona senegalensis was 

thoroughly washed to remove sand and the drained parts 

were air dried. 

 

 Preparation of Plant Extract 

The root bark of Annona senegalensis was grounded 

using wooden mortar and pestle until powder was obtained 

to ensure homogeneity. Five hundred grams (500g) of 

shade dried powdered root bark of Annona senegalensis 
was immersed in methanol at a ratio of 1:5 (w/v) for 24 hrs 

with continuous stirring (at room temperature). The 

extraction was repeated for 3 days by changing the solvent 

every 24 hrs and the filtrate was concentrated using water 

bath. The dried extract was stored into labeled plastic 

containers prior to use. 
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 Fractionating of the Crude Extract 

The methanolic root bark extract of Annona 
senegalensis was fractionated based on the preparative 

TLC. Silica gel G coated in preparative TLC plate was used 

as stationary phase with Chloroform: Methanol (9:1) as a 

mobile phase. The solvent system was prepared in separate 

flask, 150ml was poured into the preparative TLC chamber. 

Thirty TLC plates (20cm x 20cm) were used for the thin 

layer chromatography (TLC) plates. Fifteen gram (15g) of 

the silica gel (adsorbent) was mixed with thirty ml of 

distilled water in a beaker and shaken vigorously for 90 

seconds till slurry was formed. The plates were washed 

with distilled water and wiped, the wiped plates were 

mounted horizontally on a metal template and the slurry 
poured on the upper end of the central glass plate and 

spread evenly over the plates. The slurry was allowed to 

solidify on the plates, after solidification, the plates were 

activated in a scientific oven at 1100C for 2hr (Rabel and 

Sherma, 2017; Udoidong et al.,2014). Excess adsorbent on 

the back and edges of the plates were wiped before 

developing the plates. The crude of methanolic root bark 

extract of Annona senegalensis was dissolved in 

chloroform and spotted to about 2 cm apart on a silica gel 

coated preparative TLC plate by using Pasteur pipepette 

and applied as a concentrated solution in a row of spots by 
three to four times on each plate; the spots was allowed to 

dried before the next application, 14 to 15 centimeter mark 

above the spot was placed. Then the plate was introduced 

into the TLC developing N- chamber (rectangular glass 

tank with inner dimensions of 21 cm×21 cm×9 cm) lined 

on all four sides with thick filter paper soaked with the 

mobile phase which allowed to stand for 1-2hrs to become 

saturated with the vapour phase. The mobile phase was 

allowed to reach the lower edge of the adsorbent, but the 

spot not immersed in the solvent. The cover was placed and 

the system was maintained until the mobile phase 
ascending to point 14 cm above the baseline. Then, the 

TLC plate was removed and viewed under the ultra violet 

(UV) light at 254nm and 345nm (Hamid and Kadhim, 

2016).  Several bands were detected from the plates, their 

color and retention factor were noted. The bands were 

scraped out with a razor blade and dissolved in methanol; 

the mixture was allowed to stand for thirty minutes. The 

mixture was filtered, and the filtrates were stored in a clean 

container for further analysis. 

 

 DPPH Radical Scavenging Assay  

Fraction of methanolic root bark extract of Annona 
senegalensis at different concentrations (2µg/ml, 4µg/ml, 

6µg/ml, 8µg/ml, 10µg/ml) were mixed with 3ml of 

methanolic solution of DPPH (0.1mM). After an incubation 

period of 30 minutes in the dark at ambient temperature, the 

absorbance was read at 517 nm wavelength. The inhibition 

of free radical DPPH by Ascorbic acid, reference 

antioxidant compound was also analyzed with the same 

concentrations and the same conditions for comparison.  

 

The inhibition of free radical DPPH percentage (I %) 

was calculated as follows  

 

  % 𝐼𝑁𝐻𝐼𝐵𝐼𝑇𝐼𝑂𝑁 =
𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑐𝑜𝑛𝑡𝑟𝑜𝑙−𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒

𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑐𝑜𝑛𝑡𝑟𝑜𝑙
 × 100 

 

Where Absorbance of control is the absorbance of the 

DPPH and Absorbance of sample is the absorbance of the 

test compound (containing all reagents and the test 

product). A graph of % Inhibition against the various 

concentrations was plotted and IC50 values were 

extrapolated from the graph. The value IC 50 is the 

concentration of the fractions which reduces the initial 

DPPH concentration by 50% it is used to characterize the 

antioxidant activity of the fractions of root bark of Annona 
senegalensis. All tests were performed in triplicate for each 

concentration (Alilou et al.,2014; Chen et al.,2004) 

 

 Statistical Analysis 

Data were expressed as the mean ± SD of three 

determinations. Mean was analyzed between the groups 

using a one-way ANOVA and Duncan multiple range test 

with SPSS 20.0 version. Differences were considered 

statistically significant at P <0.05. 

 

II. RESULT 

 

Fractionating of crude methanolic root bark extract of 

Annona senegalensis by preparative thin layer 

chromatography plates were carried out on the chloroform: 

methanol (9:1). The results are presented in (Figure 1), 

eleven bands were detected labeled as fractions (I–XI) and 

the Rf value of each fraction was recorded in (Table 1). 

 

Fraction Solute front Rf values 

Fraction I 12.3 0.93 

Fraction II 11.5 0.88 

Fraction III 11 0.84 

Fraction IV 10 0.76 

Fraction V 9 0.69 

Fraction VI 8.7 0.66 

Fraction VII 6.7 0.51 

Fraction VIII 6 0.46 

Fraction IX 4.5 0.34 

Fraction X 3.5 0.27 

Fraction XI 1.9 0.15 

Table 1:- Results of preparative TLC, using chloroform: methanol (9:1) as solvent system which 13.1cm as solvent front 
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Fig 1:- Preparative TLC chromatogram showing different bands; fractions (FR I–FR XI) of the methanolic extract root bark 

Annona senegalensis 

 

The result of DPPH radical scavenging activity of 

fractions of methanolic root bark extract of Annona 
senegalensis was presented in (Table 2) which were 

expressed as IC50. And the dose-response curve of DPPH 

radical scavenging activity of fractions (I-XI) of methanolic 

root bark extract of Annona senegalensis and vitamin C 

were shown in figure 2 and 3. Fraction VIII (2.2267±0.02), 

Fraction VI (2.5027±0.04), Fraction III (2.5700±0.06) and 

Fraction X (2.9217±0.01) have the highest antioxidant 

activity (p<0.05) followed by fraction IX (4.0980±0.01), 

fraction V (4.6963±0.03) and fraction VII (4.9283± 0.01) 
compared to the activity of vitamin C (5.3980±0.01) 

standard. While fraction XI (5.5380±0.01) and fraction II 

(6.2500±0.01) have the low antioxidant activity, but 

fraction I (6.2890±0.01) was found to have the lowest 

activity (p<0.05) compared to the antioxidant activity of 

vitamin C standard. 

 

Fractions of Methanolic root bark extract of Annona 

senegalensis 

IC50 Value (µg/ml) 

Vit. C 5.3980±0.01 

FR I 6.2890±0.01* 

FR II 6.2500±0.01* 

FR III 2.5700±0.06** 

FR IV 5.3967±0.03* 

FR V 4.6963±0.03* 

FR VI 2.5027±0.04** 

FR VII 4.9283± 0.01* 

FR VIII 2.2267±0.02** 

FR IX 4.0980±0.01* 

FR X 2.9217±0.01** 

FR XI 5.5380±0.01* 

Table 2:- DPPH radical scavenging activity of fractions of methanolic extract root bark of Annona senegalensis 

 

* Significant difference between fractions and vitamin C standard < 0.05. **Highly significant difference between fractions 

and vitamin C standard p < 0.05. Data showed as mean ± SD (n = 3) per group 
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Fig 2:- DPPH scavenging activity of fractions (VI-XI) of methanolic extract root bark of Annona senegalensis 

 

 
Fig 3:- DPPH scavenging activity of fractions (VI-XI) of methanolic extract root bark of Annona senegalensis 

 

III. DISCUSSION 

 

Preparative thin-layer chromatography is a valuable 

liquid chromatographic method for isolating of compounds, 

in amounts of 10-1000 mg for biological activity assay, 

analytical purposes and for structural elucidation. 

Preparative TLC profile of the crude methanolic root bark 

extract of Annona senegalensis gave an impressive result 

that indicated the presence of eleven fractions (Fig. 1) with 

different Rf values (Table 1) reflecting the presence of 
diverse type of phytochemicals in this plant. This variation 

in Rf values of the fractions provides a very valuable 

information in understanding of their polarity. Fractions (I-

VII) have the highest Rf value in less polar solvent system 

(Chloroform: methanol; 9:1 v/v) used, this indicated that 

the phytochemicals present in those fractions might have 

low polarity while fractions (VIII-XI) have lower Rf value 

indicating that those fractions might have phytochemicals 

with high polarity. When the antioxidant potential of 

fractions (I-XI) was tested using DPPH free radical 

scavenging assay, the fractions reduced the DPPH solution 

with the changed of deep violet color to pale yellow color. 

Fraction III, XI and VIII have lower IC50 values, 
demonstrated a greater potential in the DPPH free radical 

scavenging test (Brand-Williams et al.,1995). The 

antioxidant activity of fraction VIII, IV and III were 
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approximately two times higher than the activity of vitamin 

c and three times than other fractions tested in this study. 
Fraction VIII showed highest antioxidant potential 

compared to other fractions as well as ascorbic acid. This 

indicated that Annona senegalensis root bark could serve as 

good source antioxidants since IC50 value obtained in this 

study is <50µg/ml (Ervina et al.,2016). The results obtained 

in this study from all the fractions analysed were classified 

as very powerful antioxidants as compare to vitamin C, this 

result was in line with the finding of Yande et al. (2017). 

The DPPH radical scavenging activity of fractions of 

methanolic root bark of Annona senegalensis could be due 

to the ability of the phytochemicals present in the fractions 

to denote an H+ to DPPH solution (Balasundram et 
al.,2005) thereby reducing the DPPH solution. The DPPH 

molecule is similar to free radicals formed in the body 

system during normal cell metabolism, immune response to 

pathological cell metabolism and the activity of these free 

radicals could be suppressed by the fractions of methanolic 

root bark of Annona senegalensis, probably due to the 

ability of the phytochemicals present in the fractions to 

activate the activity of the antioxidant enzymes (Zhang and 

Zu, 2015; Housam, Warid, and Zaid, 2014). Yande et al. 

(2017) in their work attributed the strong antioxidant 

activity of the extract of Annona senegalensis to the large 
amount of total phenols in the plant. The lower IC50 value 

obtained in the present study, indicated that apart from total 

phenols, Annona senegalensis might have other 

phytochemical compound(s) that could act as antioxidant 

agent(s). 
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