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INTRODUCTION 

The use of wild foods, of which wild fruits form a part as 

component of local responses to increasing food 

insecurity is widely documented1,2,3,4. In many tropical 

countries, rural people traditionally harvest a wide range 

of roots, tubers and edible fruits from the wild because of 

their taste, cultural uses, as food supplements and or to 

alleviate food shortage5. Native edible wild fruits can play 

a crucial role in combating food insecurity, especially the 
so-called hidden hunger caused by micronutrient vitamin 

and mineral deficiencies4. The macro and micro-

elemental composition of well-known tropical fruits such 

as banana, African pear, orange and others have been 

reported6,7,8,9. In Botswana, many wild fruits notably; 

fruits of Sclerocarya birrea, Ziziphus mucronata, 

Vanguera infausta, Mimosopus zeyheri, Adenosonia 

digitata, Grewia spp
4,10

 are harvested from the wild to 

support nutritional needs of the rural communities. Other 

studies on nutritional analysis of some wild fruits 

growing in rural countryside of many developing nations, 
have reported better nutritional values than commercial 

cultivated fruits such as oranges and bananas8,10,11. As 

aresult, in recent years, a growing interest has emerged to 

evaluate various wild edible plants for their nutritional 

value12,13,14,15,16. Besides nutrition, fruits are also valuable 

sources of bio-actives such as flavonoids, phenolic acids 

and free radical scavengers17,18. Many published 

epidemiological studies19,20,21 suggest that regular or 

moderate intake of food rich in polyphenols is known to 

have several health promoting properties such as lowering 

the risk of several oxidative stresses including 

cardiovascular diseases, cancer, stroke and ageing22. 
Plants produce a variety of antioxidative compounds to 

counteract reactive oxygen species (ROS) in order to 

survive23. ROS include free radicals such as superoxide 

anion radical (O.
2

-), hydroxyl radicals (OH.), and non-free 

radical species such as (H2O2) and singlet oxygen (1O2). 

These various forms of activated oxygen are exacerbating 

factors in the development of cellular injury and many 

pathogenic states such as cancer, inflammation, heart 

disease and diabetes24. 

In the present study, nutrient composition, total phenolic 

content, and antioxidant properties of F.sansibarica from 
eastern Botswana, were evaluated in order to validate its 

potential in improving health and food security for the 

rural communities. 

Ethnobotanicaldata &species information  

Species name: Ficus sansibarica Warb. 

Family name: Moraceae 

Common names: Mosapu (Tswana). English: Zanzibar 

Fig. 

Part used and mode of preparation: Ripe fruits are 

eaten fresh by both adults and children. 

Description: Ficus sansibarica is a medium to large 
evergreen tree with a round spreading crown often 

starting life as a strangler, occurring in bushveld, usually 

on deep sandy soil25. The fruits are called Zanzibar fig. 

The knobbly fig is often about 10m, but sometimes 

becoming enormous strangler 20-40m in height occurring 

in low altitude of 900m woodland. The bark is grey, 

rather smooth although uneven, lumpy or folded; 

branches with stubby knobs where figs are borne 26. The 

leaves are oblong to ovate, 40-170x20-105mm, hairless; 

apex abruptly tapering; base rounded; principal lateral 

veins 7-9 on either side of the mid-rid, basal pair 

ABSTRACT 

Ripe fruits of Ficussansabarica were assessed for in vitro antioxidant activity using the Free radical scavenging assay 
(FRSA). The scavenging activity of the fruits was evaluated spectrophotometrically as maximum fading power of1,1-
Diphenyl-2-picrylhydrazyl (DPPH) at 525nm. The total phenolic content of water and methanol extracts was determined 

using the Folin-Ciocalteau method. The mineral composition of the fruits was analyzed using the optical emission 
spectrophotometer. At all tested concentrations the scavenging power of methanolic extract was higher than that of water 
extract. Between 100 and 200µg/ml, both extracts exhibited scavenging power of ≥85% comparable to the standard 
compound quercetin. The total phenolic contents of water and methanolic extracts were 3145 and 3584 mg/L GAE, 
respectively. The fruits contained 7.83mg/LCa,9.47mg/LMg,2.66mg/L Na, 58.1mg/L K, and 0.02mg/L P. Crude protein 
content as determined by the Kjeldahl method was 0.18%. These results show that these fruits are a rich source of the 
essential elements that have a positive effect on human health. The results support the use of these fruits as supplements for 
nutrient deficiencies and for combating diseases associated with oxidative damage. 
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conspicuous. The figs are borne in clusters (Fig.1a) on 

dwarf, knobbly wart-like spurs on the trunk and main 

branches, large up to 50mm in diameter on conspicuous 

stalks. The figs are purplish green ripening to deep purple 

colour.

 

 

Figure 1a: Figs on branches and trunk of F.sansibarica   Figure 1b: Supernatants for Methanol (M) and Water (W) extracts 

MATERIALS AND METHODS 

Collection of the plant 

Fresh fruits of F.sansibarica were collected from the 

countryside of Seolwane village, (S22○39′12.0″; 

E027○42′13.9″) Eastern Botswana. Only fully ripe 

purplish coloured mature fruits were detached from the 

plant using a sechateer. The fruits were collected in black 

perforated polythene bags. The samples were transported 

soon after their collection to the Botswana College of 

Agriculture Medicinal Plants Research laboratory for 

analysis. Genus and species of the plant were confirmed 
by comparison with herbarium reference materials at the 

Botswana National Herbarium and Gallery. Voucher 

specimen number (EBotMot35) has been deposited at the 

National Herbarium in Gaborone. Before analysis, the 

fruits were thoroughly washed and cleaned under a 

running tap. The wet fruits were then dried by means of 

blotting them in between soft water -adsorbent bulbous 

paper. 

Preparation of the extract 

After drying, the fruits were crushed into a pulp with the 

help of an electric homogenizer. The pulp was then 

homogenized into either 500ml absolute methanol or 
500ml distilled water for four days at 4○C. The crude 

extracts were centrifuged thrice and filtered using 

Buchner funnel, till a clear supernatant (Fig.1b) was 

achieved. Methanol based supernatants (dark purplish) 

were concentrated to dryness using rotary evaporator 

whilst water based extracts (light purplish) were 

concentrated by freeze drying. The crude residues were 

kept at 4○C until used. 

Chemicals 

1,1-Diphenyl-2-picrylhydrazyl (DPPH), Gallic acid, were 

purchased from Sigma Chemical Co. (St Loius, 
MO,USA); Folin-Ciocalteus’s reagent was from Merck 

Chemical Supplies (Damstadt, Germany);Sodium 

carbonate (ACE chemicals, RSA) and Quercetin (Fluka, 

Switzerland).All other reagents were of analytical grade.  

Determination of Minerals and Crude protein 

For determination of mineral content, the homogenized 

crushed whole fruit pulp was dried overnight in an oven 

at 90○C. The finely ground samples (0.5g) were taken and 

digested with 20ml Nitric acid. After adding 10ml 

perchloric acid, the contents were heated gently on a hot 

plate, followed by vigorous heating till dryness 

(approximately 1-2ml). The minerals determined were; 

Ca, Mg, Na, K and P (mg/L). These minerals were 

measured using Inductively Coupled Plasma-optical 

Emission Spectrophotometer (ICP-OES). Nitrogen 

content (%N) of the sample was estimated by an 
established reliable method27and crude protein was 

calculated as %Nx6.25. All the analyses were carried out 

in triplicates and the mean calculated. 

Determination of total phenolics 

Total phenol contents in the extracts were estimated using 

the modified Folin-Ciocalteu method28,29. An aliquot 

(20µl) of the extract was mixed with 100µl Folin-

Ciocalteu reagent in a clean cuvette and mixed well. Then 

300µl of (0.2g/ml) Sodium carbonate was added. The 

tubes were vortexed for 15sec and allowed to stand for 

30min at 40○C for colour development. Absorbance was 

then measured at 765nm using Hewlett Packard UV-Vis 
spectrophotometer. Samples of extracts were evaluated at 

a final concentration of 0.1mg/ml. The total phenolic 

content was determined from the calibration curve and 

presented as (Gallic acid equivalent (mg/L)). 

DPPH radical scavenging assay 

Free radical scavenging activity of the extracts was 

measured in terms of the hydrogen radical scavenging 

ability using the stable free radical 1,1-diphenyl-2-

picrylhydrazyl (DPPH). Briefly a 0.1mM solution of 

DPPH in methanol was prepared and 1.0ml of this 

solution was added to 0.5ml of samples in different 
concentrations. After 20min the absorbance was 

measured at 525nm. The % scavenging power of the 

extracts was calculated using the following relation: 

DPPH radical scavenging activity (%)=[(Absblank-

Abssample)]/(Absblank)]x100  
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whereAbsblank is the absorbance of DPPH radical 

+methanol; Abssample is the absorbance of DPPH radical+ 

sample/standard. 

Statistical analysis 

The experimental results were expressed as (mean± 
standard deviation) of three replicates.The data was 

subjected to Statistical Analysis System (SAS) package. 

Analysis of Varience (ANOVA) was done to determine 

means. Test of significance was done at 5% probability 

level. 

RESULTS 

Mineral content 

 

Figure 2: Mineral composition of F.sansibaricafruits 

(mg/L) 

 

Figure 3: Total phenolic contents of water and 

methanol extracts of the fruits 

Crude protein Content (CP) 

From the %N, the %crude protein was determined from 

the following relation: 

%CP=%Nx6.25 

The% crude protein was 0.18±0.02. 

Total Phenolic  Content (TPC) 

The total phenolic contents were calculated using the 

calibration curve for gallic acid (Y=0.001x+0.018; 

R2=0.990) 

Free radical Scavenging Activity 

Figure 4: DPPH radical scavenging power of the fruit 

extracts 

DISCUSSIONS 

Minerals and Crude protein content 

Minerals in diet are required for proper growth and good 

health. Potassium, Calcium, and Sodium act as 

electrolytes for ionic and osmotic balance, to strengthen 
cells and the endoskeleton30. Adenosine Triphosphate 

(ATP), the main source of energy in cells, must be bound 

to magnesium ion in order to be biologically active31. The 

results of the current study have revealed that, among the 

various macronutrients estimated from wild fruits of 

F.sansibarica (Fig.2) Potassium was present in the 

highest quantity (58.1±0.26mgL-1) followed by 

Magnesium (9.47±0.02mgL-1), Calcium (7.83±0.08mgL-

1), and Sodium (2.66±0.09mgL-1). Very low levels of 

Phosphorous (0.02±0.01mgL-1) were detected.The low 

level of phosphorous in plant matter (fruits) is in 
agreement with geological records32 that no phosphate 

occurrences have been reported from eastern Botswana. 

Similar studies on elemental analysis of wild fruits in 

Africa, including Botswana have revealed levels of 

potassium, many folds higher than the commercial 

cultivars like guava and banana5,8,10. Calcium and 

Magnesium contents too were found to be relatively high. 

A similar trend in levels of these elements in other wild 

fruits was reported33,34. The existence of sufficient 

quantities of essential minerals in the studied fruits 

suggests that the fruits may help to overcome nutrient 

deficiencies. 

The protein content (%) of the fruits was 0.18±0.02. This 

was low and is in accordance with other studies34, that the 

protein content of most fruits is less than 5%. 

Total Phenolic content (TPC) 

It has been recognized that phenolic compounds are a 

class of antioxidant agents which act as free radical 

terminators35,36,37. The (TPC) was determined by Folin-

Ciocalteu reagent in terms of the Gallic Acid 

Equivalent(GAE) mg/L-1 using the Standard Curve 

equation: [y=0.001x+0.018; r2=0.990].The total phenolic 

content(Fig.3) of water and methanolic extracts 
3145.0±4.0 and 3584.0±4.0mg/L GAE, respectively.The 

observed high phenolic contents of wild fruits are in 

agreement with similar studies conducted on fruit pulps 

of Ximeniacaffra and Artobotrysbrachypetalus in 

Zimbabwe38 and other wild fruits in Asia39.The TPC of 

methanolic extract was significantly higher than that of 
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the water extract (p<0.0001), suggesting a higher degree 

of extractability by methanol than water. Alcohol such as 

methanol is very good for solvent extraction of 

polyphenols, tannins, flavones, anthocyanins40. Moreso, 

visual observations on the intensities of the colours of the 
crude extract supernatants (Fig.1b) revealed that the 

methanolic extract was dark purplish whilst water extract 

was light purplish suggesting possible higher degree of 

extraction by methanol than water. 

DPPH radical Scavenging activity 

Free radicals which are involved in the process of lipid 

peroxidation are considered to play a major role in 

numerous chronic pathologies, such as cancer and 

cardiovascular diseases. A compound with radical 

reducing power may serve as apotential antioxidant41. The 

DPPH radical has been widely used to evaluate the free 
radical scavenging ability of various natural products and 

has been accepted as a model compound for free 

radicals41,42. Radical scavenging activities of methanol 

and water based fruit extracts were determined using 

different concentrations (25-200µg/ml) of each extract as 

shown in Figure 4. The radical scavenging activity was 

determined in a concentration-dependent manner and 

showed a linear correlation with concentration. At all 

tested concentrations, the scavenging power of 

methanolic extracts was higher than that of water extract. 

A similar trend was observed in their phenolic contents. 

Related studies investigating relationships between 

phenolic contents and free radical scavenging activity43, 44, 

45, 46,47 have reported strong correlation between free 

radical scavenging and phenolic contents of wild fruits. 

CONCLUSION 

The data indicate that fruits of F.sansibarica are 

nutritionally rich. The consumption of these fruits may 

help overcome nutrient deficiencies that are prevalent in 

poor and rural areas. The higher phenolic contents with 

antioxidant activity further increases their potential as 

tools for combating diseases associated with oxidative 

damage. The current work is the first of its kind, 

providing new reference data and public awareness 

regarding consuming this unconventional fruit. The 

present study is also a step towards the standardization of 

these fruits as potential healthy foods.  
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