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Abstract 

Ficus capensis plant and its parts have diverse trado-medicinal application in Nigeria folklore. This study was 

designed to investigate the in vitro phytochemical and anti-typhoid potential of the root, stem and leaves of the plant 

as an attempt to proffer solution to the challenges faced by modern medicine especially in the complete cure of 

microbial-associated diseases as a result of their abrupt and unpredictable genetic mutations. The powdered leaf, 

stem and root of the plant were extracted with various solvents viz., n-hexane, chloroform, methanol and water by 

serial exhaustive extraction with each extract challenged with Salmonella typhi a common typhoid disease-causing 

organism. The leaf extract contains the highest concentration of all the phytochemical studied except for tannin, 

which was found to be highest in the stem bark. While the root, stem and leaf extracts of F. capensis inhibited the 

growth of S. Typhi in a concentration dependent manner comparable to that of the standard drugs, the reconstitution 

solvent showed no antibacterial activity.  The results show that leaf, stem bark and root extracts of F. capensis 

confer anti-typhoid activity against Salmonella Typhi.  
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INTRODUCTION 

Medicinal plants over the years have 

remained relevant in the treatment of diverse 

ailments plaguing humankind. Research 

revealed that more than 80% of African 

population rely one way or the other on 

traditional medicine for their primary health 

care needs [1,2] since modern Western 

medicine is either unavailable or is simply too 

expensive for the common man to afford. 

This is so because plants are rich in a wide 

variety of secondary metabolites such as 

tannins, terpenoids, alkaloids, flavonoids, 

among others that have been found, in vitro, 

to have antimicrobial properties [3]  

Typhoid fever is an enteric fever 

caused by Salmonella Typhi [4,5]. The 

disease is transmitted by water, milk, fruits 

and vegetables contaminated with the 

bacterium. It is also transmitted by healthy 

carriers and contaminated food handlers [6]. It 

has an incubation period of normally two 

weeks after which the organism becomes 

disseminated in the body and can be isolated 

from urine and feces. Clinically, it is 

characterized by a continual high fever and 

headache with the low pulse rate, headache, 
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enlargement of the spleen and mental 

confusion. Its burden is highest in developing 

countries, particularly in Africa. The disease 

remains endemic in many developing 

countries as a result of the near lack of good 

sanitary facilities and waste disposal systems. 

It has an estimated mortality of up to 30% and 

could result in over 20 million hospital cases 

annually, with at least 700,000 deaths [7].  

Ficus capensis a native of tropical Africa and 

the Cape Islands belongs to the mulberry 

family Moraceae. The plant is a deciduous 

tree with spreading roots and branches and 

broad green leaves. F. capensis produces 

fleshy fruits all year round in a single or 

branched raceme along the trunk and the main 

branches. It is known as “uwaryara” in 

Hausa, “opoto” in Yoruba, “rima bichehi” in 

Fulani, “akokoro” in Igbo and “obada” in 

Edo [8,9]. Traditionally, decoctions of the 

plant parts are used in the treatment of 

dysentery, oedema, epilepsy, chest ailments, 

leprosy, tuberculosis, anemia, rickets in 

infants among others [9,10,11,12]. Aside its 

trado-medicinal applications, F. capensis 

have been reported based on modern 

scientific investigations to possess anti-

sickling [13,14], antibacterial [11], 

antiabortifacient [15], immune-stimulatory 

[16], antidiarrhoeal [17], antioxidant [18] and 

pro-fertility in treating azoospermia [19]. 

In spite of the advances in disease 

management and medicine, disease-causing 

microorganisms continually undergo genetic 

variations which enable them mutate and 

offer resistance to common antibiotics. The 

emergence and spread of Salmonella typhi 

resistance to many commonly used antibiotics 

is now a subject of international concern. This 

problem is as a result of increase 

hospitalizations, health costs, and mortality. It 

is against this background that the search for 

modern and efficacious antimicrobial agents 

in disease management and control is 

unending in line with one of the World Health 

Organization interventions [20,21]. This study 

hence was carried out to give scientific 

credence or otherwise to the claim that F. 

capensis leaf, stem and root have a positive 

effect against S. Typhi as claimed in folklore 

medicine in comparison with that of 

established antibiotics vis-a-vis ascertaining 

the plant part with better activity. 

 

EXPERIMENTAL 

Plant collection and treatment. The plant’s 

stem bark, root, and leaves were collected 

from various locations in the Igala speaking 

areas of the north-central Nigeria. They were 

authenticated by experts in the Biological 

Sciences Department of Kogi State 

University, Anyigba, Kogi State Nigeria. A 

voucher specimen was deposited at the 

herbarium of Biological Sciences Department.  

Soil particles were removed from the plant 

parts by washing under running tap water. 

They were shade dried for 2 weeks before 

being oven dried at 40oC for 24 hours. The 

dried plant samples were reduced to fine 

powder with the aid of mortar and pestle. 

They were weighed into a clean glass 

container and labeled. 

Extraction. Uniform weight of the plant 

samples was extracted successively with 

solvents of increasing polarity starting with n-

hexane, followed by chloroform, methanol 

and finally distilled water.     100 g of each of 

the pulverized plant sample was macerated in 

600 ml of n-hexane in a capped vessel. After 

24 hours, the macerate was filtered through 

Whatman No 1 filter paper. The filtrate was 

concentrated using a rotary evaporator and 

dried on a water bath to obtain the n-hexane 

extract (NHE). The residue obtained from the 

filtration was collected, dried and macerated 

in 600 ml of chloroform for another 24 hours; 

the filtrate was concentrated as done for n-

hexane to produce the chloroform extract 

(CFE). The procedure was repeated for 

methanol and water to obtain the methanol 

(MEE) and water extracts (WAE) 

respectively. The extracts were stored in 
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clean, labeled, capped brown bottles and 

maintained at 4oC until ready for use. All 

extracts were weighed with the percentage 

yield calculated determined relative to the 

starting material. 

Bacteria culture. Clinical isolate of 

Salmonella Typhi was obtained from 

hospitalized typhoid fever patients at Maria-

Goretti Hospital, Anyigba, Kogi State. The 

bacterial strain was sub cultured on nutrient 

agar followed by incubation at 37±1
o
C for 24 

hours before being used for the study 

Confirmation of test organism. Biochemical 

analysis methods as described by MacFaddin 

[22-24] were carried out on the test bacteria 

isolate for confirmation. The Bergey’s 

Manual of Systematic Bacteriology [25] was 

used for species authentication. 

Standardisation of inoculum for 

antibacterial screening. The method of 

Rajarkaruna et al. [26] was used for the 

standardization of the inoculum. Nutrient 

Broth for the standardization of the inoculum 

was prepared by adding 2 g of nutrient broth 

to 40ml of distilled water in a 250 ml conical 

flask and then digesting it on a hot plate. The 

clear solution was then poured into clean 

McCartney bottles and sterilized by 

autoclaving at 121oC for 15 minutes. A loop 

full of the pure isolate of the test 

microorganism was aseptically suspended 

into 15 ml of the broth in the McCartney 

bottle and then labeled. The culture was 

incubated at 37oC for 24 hours before use. 

Phytochemical Screening. The pulverized 

plant samples of F. capensis were screened 

for the presence of secondary metabolites. 

The quantity of each phytoconstituents was 

determined according to the procedure 

described by Sofowora [27] and Evans [28].   

Determination of inhibitory activities of 

extracts. The antibacterial activity of the 

aqueous extract of the samples were 

determined by the agar well diffusion 

technique described by Odama et al., [29] as 

modified by Musa et al., [30]. A suspension 

of the standardized inoculum (0.2 ml) was 

seeded into 600 ml of molten Mueller-Hinton 

agar at a temperature of 40oC. The seeded 

agar was poured aseptically into sterile petri 

dishes and allowed to set at room 

temperature. The solidified agar was bored 

with a sterile 8 mm cork borer to create five 

wells on the agar plate about 10mm deep. The 

wells were filled with 0.1 ml of 12.5 mg/ml, 

25 mg/ml, 50 mg/ml, and 100 mg/ml each of 

NHE, CFE, MEE and WAE extracts and the 

fifth well was filled with n-hexane, 

chloroform, methanol and water respectively 

to serve as the solvent control. Similarly, 

three plates, which serve as the positive 

control, were prepared for the standard 

antibiotics, gentamycin, amoxicillin and 

chloramphenicol. The plates were incubated 

for 24 hours at 37oC. The resulting zones of 

inhibitions in mm around each well were then 

measured using a transparent ruler. The 

experiment was carried out in triplicate 

 

RESULTS AND DISCUSSION  

The percentage yield of the extracts is 

shown in table 1. The use of water as the 

solvent of choice in Igala folk medicine for 

the extraction of this plant is validated by the 

high yield of the aqueous extracts obtained 

from the plant except for methanol, which has 

better extraction yield from the stem bark of 

the plant. This shows F. capensis sequester 

more readily into aqueous extracts.  

Phytochemical screening. The quantitative 

phytochemical screening of F. capensis 

showed the presence of important secondary 

metabolites which is presented in Table 2.  

The presence of these phytochemicals is 

responsible for the diverse trado-medicinal 

application of the plant. Quantitatively, 

phenol has highest concentration while 

phytate and oxalate were present in the least 

concentration in all the extract examined. 

Although phytate and oxalate are regarded as 
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antinutritional factors, their concentration 

below the critical level shows that they will 

not inhibit the bioavailability of the nutrients 

inherent in the plant. The leaf was reported to 

contain the highest concentration of all 

phytochemicals screened for. The presence of 

cardiac glycoside, saponin, alkaloid, 

flavonoid and tannin is in agreement with the 

findings of Ehimwenma and Osarieme [31].  

Flavonoid is one of the most diverse and 

widespread group of natural compounds. 

They possess broad-spectrum chemical and 

biological activities such as anti-allergenic, 

anti-viral, anti-inflammatory, anti-cancer and 

vasodilating actions [32-36]. The presence of 

saponins in all extract of F. capensis justifies 

its use locally to stop bleeding and in treating 

wounds [12]. Saponins also possess 

hemolytic, cholesterol binding and 

antimicrobial activity [32,37,38]. Tannins, 

having astringent properties, hasten the 

healing of wounds and inflamed mucous 

membranes [39].  The high saponin content in 

the leaf when compared to the root and stem 

bark corroborated the findings of Solomon-

Wisdom et al., [40] as well as contradict the 

findings of Oyeleke et al. [11] which also 

reported the presence of all the 

phytochemicals identified except saponins.   

Antibacterial screening. The result of the 

antimicrobial screening when the NHE, CFE, 

MEE and WAE when challenged with S. Typhi 

as well as the response of test isolate to some 

standard antibiotics (positive control) and the 

reconstitution solvent (negative control) are 

shown in Figures 1 and 2 respectively. The 

result showed that the extracting solvents of 

n-hexane, chloroform, methanol and water 

had no effect on the test organism (Figure 2) 

as shown by its zero millimetre zone of 

inhibition. This shows that the solvent of 

reconstitution of the extracts had no effect on 

the antibacterial activity of the extracts. This 

agrees with the findings of Dickson et al., 

[41] and Kumuda et al., [42]. The standard 

antibiotic susceptibility to the test organism is 

in the order gentamycin > chloramphenicol > 

amoxicillin. This is in agreement with the 

report of Dickson et al., [41] Akinyemi et al. 

[43], Ugboko and De [44] and Matthew et al., 

[45] who all reported the resistance of S. Typhi 

to chloramphenicol in Nigeria. This confirms 

the gradual cessation of the prescription of 

chloramphenicol in the treatment of typhoid 

fever.  The root, stem and leaf extracts of F. 

capensis inhibited the growth of S. Typhi in a 

concentration dependent manner except the 

root extract of the n-hexane extract with 

values comparable to standard antibiotics. 

This result in agreement to the finding of 

Dickson et al., [41] but disagrees with the 

finding of Oyeleke et al., [11] who reported 

that the methanol leaf and stem bark extracts 

of F. capensis produced no activity against S. 

typhi. The difference in our finding with that 

of Oyeleke et al. [11] could be due to 

differences in the S. typhi strain used or 

perhaps the source of the plant sample since 

several studies have shown that geographical 

location, age of plant at harvest, season of 

harvest, postharvest storage, solvent of 

extraction and method of extraction influence 

the secondary metabolites present in a plant. 

This by extension will influence their 

pharmacological activity [46-53].    

 

 

Table 1: Percentage yield of F. capensis roots, stem bark and leaves extracts 

Plant part 
Percentage yield 

n-Hexane Chloroform Methanol Water 

Leaves 0.759 1.526 3.965 11.548 

Stem bark 0.951 0.156 1.245 1.015 

Roots 0.764 0.459 2.033 4.862 
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Table 2: Phytochemical composition of F. capensis roots, stem bark and leaves 

Phytochemical 
Concentration (mg/g) 

Roots Stem Bark Leaves 

Cardiac Glycoside  0.53 0.30 0.35 

Flavonoid 1.89 0.53 4.20 

Alkaloid 0.80 1.80 7.00 

Saponin 0.60 0.18 0.80 

Phenol 110.21 204.39 494.95 

Tannin 3.19 2.64 2.57 

Phytate 0.16 0.14 0.30 

Oxalate 0.02 0.03 0.05 

 

 
Figure 1: Zone of Inhibition for the extracts of F. capensis against S. typhi at different concentrations 

(NHE = N – Hexane Extract, CFE = Chloroform Extract, MEE = Methanol Extract, WAE = Water Extract) 

 
Figure 2: Zone of Inhibition for the positive (standard antibiotics) and negative (solvent) controls against S. typhi at 

different concentrations   (L/S/R = Leaf, Stem and Root Extract) 

 

Several phytochemicals like tannins, 

alkaloids, saponins, flavonoids, and phenols 

have been known to possess antibacterial 

properties including Salmonella Typhi as 

reported by Kennedy and Wightman [54], 

Choudhury et al., [55] and Ogbiko et al. [3]. 

They also reported that the presence of more 

group of phytochemical diversity gives 

synergic effects in many biological 

applications. The disparity between the 

activities of the extracts and the standard 

antimicrobial drugs may be due to the 

mixtures of bioactive compounds present in 
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the extracts compared to the pure compound 

contained in the standard antibiotics 3,56]. 

These phytochemicals are all present in F. 

capensis extracts hence the extract is effective 

against Salmonella Typhi and can be used for 

suppression of typhoid fever. 

Conclusion. Considerable antimicrobial 

activities of the different plant extracts were 

recorded in this work and these would be as a 

result of the presence of the bioactive 

compounds in Ficus capensis. This study has 

confirmed and justified the use of F. capensis 

as an herbal preparation for the treatment of 

typhoid fever. This research is a promising 

start for future research on the isolation and 

characterization of potent anti-typhoid agent 

from the root, stem and leaf of F. capensis. 
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