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Abstract: Fruits, vegetables, and other plant-based foods are rich in bioactive phytochemicals that may provide desirable 
health benefits beyond basic nutrition to reduce the risk of the development of chronic diseases (Liu, 2004). This study focuses 
on determining the presence of phytochemical components in Citrillus lanatus (Watermelon), Musa acuminate (Banana), 
Psidium guajava (Guava) and Solanum lycopersicum (Tomato) samples collected from a location in Abuja, FCT. The set 
objectives were achieved using the standard laboratory procedures as sourced from literature. To determine the presence of 
phytochemical components responsible for the medicinal properties, a qualitative screening checking for ten (10) known 
phytochemicals was conducted for each fruit extract. The Phytochemicals screened for were Tannins, Saponins, Alkaloids, 
Flavonoids, Glycosides, Terpenes, Steroids, Phenols, Resins and Anthraquinones. All sampled fruit revealed the presence of a 
number of the phytochemicals checked, but no fruit sample tested positive for all phytochemicals tested. The Citrillus lanatus 
was the only sample to test positive for Flavonoids and negative for Anthraquinones. The phytochemicals found in these fruits 
have a wide range of therapeutic indications with a great variety of biological properties such as antioxidant, provitamin, 
antibacterial, antiviral, anticancer and anti-inflammatory activities. The present data suggests that the crude ethanolic extracts 
of the sample fruits are potential sources of phytochemicals that could be of great importance to the health and nutrition of 
humans and in the treatment of various diseases. 
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1. Introduction 

Medicinal plants remain nature’s reservatory of biological 
active compounds with biochemical and therapeutic 
properties [1]. These biological compounds found in 
medicinal plants are called Phytochemicals, they are 
naturally occurring chemical compounds in plants, which 
protect plant cells from environmental hazards such as 
pollution, stress, drought, UV exposure and pathogenic attack 
[2]. These compounds are considered secondary plant 
metabolites and have shown to possess various biological 
effects, which provide the scientific base for the use of herbs 
in the traditional medicine of many ancient communities. 
They have been described as antibiotic, antifungal and 

antiviral and therefore are able to protect plants from 
pathogens [3]. It has been estimated that 14-28% of higher 
plant species are used medicinally and that 74% of 
pharmacologically active plant derived components were 
discovered after following up on ethno-medicinal use of the 
plants [4]. Phytochemicals are used for various purposes such 
as pharmaceuticals, agrochemicals, flavors, etc., and their 
chemical structures are composed of phytochemicals such as 
phenolics, alkaloids, saponins and terpenoids [5]. 

Fruits are commonly consumed for their nutrients, and 
some are used as medicine. The medicinal properties of fruits 
are closely related to their available phytochemicals, as well 
as antioxidants. About 200,000 phytochemicals are known so 
far and 20,000 of them have been identified as originating 
from fruits, vegetables and grains [5]. Besides the fruit, the 
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bark, leaves, stem, root, twig, and sap of plants have been 
used as ingredients for traditional medicine. These parts have 
been widely used as folk medicines by locals for treating 
several diseases, including cough, fever, asthma, diarrhea, 
indigestion, and skin diseases [6]. In modern medicine, 
extracts of different parts of the plant including the fruit have 
been further employed for their medicinal benefits, as 
antifungal, antimicrobial, anti-atherosclerotic, anti-
hypercholesterolemic, anti-leukemic, anti-clastogenic, and 
anti-proliferative agents [7]. 

Watermelon fruit (Citrillus lanatus) is highly cultivated 
worldwide and known for its large edible fruit, which is a 
berry with a hard rind and no internal divisions. The fruit can 
be eaten raw or pickled, and the rind is edible after cooking. 
Watermelon is a sweet, commonly consumed fruit of summer, 
usually as fresh slices, diced in mixed fruit salads, or as juice 
[8, 9]. Watermelon juice can be blended with other fruit 
juices or made into wine [10]. It is a fruit that contains 
nutrients and phytochemicals reported to be beneficial to 
human health [11, 12]. It is also a good source of vitamins B, 
C, and E as well as minerals such as phosphorus, magnesium, 
calcium, and iron [13]. Consumption of watermelon is 
beneficial to consumers as it shows many positive biological 
effects, which are mostly connected to being fat-free, 
cholesterol-free, low in sodium, rich in minerals and 
phytochemicals [14]. In addition, epidemiological studies 
have demonstrated that the fruit possesses antioxidants with 
anti-inflammatory, antihypertensive properties as well as a 
protective effect against carbon tetrachloride-induced toxicity 
[11, 12]. 

Banana (Musa acuminate) is one of the most widely 
distributed and consumed fruit in the tropical and subtropical 
countries [15, 16]. The fact that banana is used in the 
preparation of many commercial dietary supplements and 
processed food products highlights the importance of studies 
on the phytochemical and antioxidant studies of the most 
popular and widely consumed varieties of banana in a region 
[16]. Although bananas are commonly thought to supply 
exceptional potassium content [17, 18] their actual potassium 
content is relatively low per typical food serving at only 8% 
of the Daily Value. In exhaustive reviews, [19, 20] have 
reported that banana is rich in many bioactive compounds, 
such as carotenoids, flavonoids, phenolics, amines, vitamin C, 
and vitamin E having antioxidant activities to provide many 
human health benefits [21]. 

Psidium guajava (Guava) fruit is a common tropical fruit 
(berry) cultivated in many tropical and subtropical regions 
[22]. It is originated from Mexico or Central America and 
due to its health benefits it is grown abundantly in various 
countries that include Bangladesh, China, India, Nigeria, 
Thailand and Philippines [23]. Since the 1950s, guavas, 
particularly the leaves, have been studied for their 
constituents, potential biological properties and history in 
folk medicine [24]. According to [25], guava is considered a 
multipurpose medicinal tree similar to Mangifera indica and 
Azadirachta indica because of myriad medicinal values from 
various parts viz., leaf, roots, bark and fruit [26, 27, 28]. Its 

fruits are rich in antioxidants, vitamin C, potassium, and fiber, 
this remarkable nutrient content gives the fruit many health 
benefits. Guavas are one of the richest food sources of 
vitamin C, in fact one guava provides about double the 
Reference Daily Intake (RDI) for vitamin C, this is almost 
twice the amount you would get from eating an orange [29]. 
Vitamin C plays an important role in maintaining a healthy 
immune system [30]. It’s also linked to antimicrobial benefits. 
This means that it helps kill off bad bacteria and viruses that 
can lead to infections [30]. 

Tomato is the edible, often red, berry of the plant Solanum 

lycopersicum [31], commonly known as a tomato plant, which 
belongs to the nightshade family, Solanaceae. Tomatoes are the 
major dietary source of the antioxidant lycopene, which has 
been linked to many health benefits, including reduced risk of 
heart diseases and cancer [32, 33]. Including tomatoes in the 
diet cam help protect against cancer, maintain healthy blood 
pressure and reduce blood glucose in diabetics [34]. Cooked or 
raw tomato is consumed in the various parts of the world in 
different forms in curries, sauces, salads etc. [35]. 
Consumption of tomatoes exert positive effects on human 
health and is known for anti-inflammatory, anti-genotoxic, 
anti-mutagenic, anti-proliferative and chemo-preventive 
activities [36-40]. 

Medicinal plant-based drugs have the advantage of being 
simple, effective and exhibit broad-spectrum activity. The 
majority of people, especially those living in rural 
communities, depend heavily on folklore medicine for their 
primary healthcare owing to their ready availability, relative 
safety and affordability over modern medicine [1]. The 
availability of different varieties of fruits and the cultures in 
different regions affect the dietary lifestyles of people all 
over the world. It is necessary to profile the phytochemicals 
present in indigenous fruits and vegetables to better provide 
alternative treatments for different diseases common in these 
regions. 

2. Materials and Methods 

2.1. Plant Materials 

The Citrillus lanatus (watermelon) fruit, Musa acuminate 
(banana) fruit, Psidium guajava (guava) fruit and Solanum 

lycopersicum (tomato) fruits were collected from the 
Lokogoma market, Abuja. 

2.2. Sample Preparation 

The fruit samples were washed thoroughly under running 
water, chopped into uniform sizes and dried in an oven at 
60°C until adequately dehydrated. Using a mortar, pestle, 
miller and grinder, the fruits were homogenized into powder 
form and stored in airtight bottles for phytochemical 
screening. 

2.3. Extraction of Plant Materials 

The fruit samples were macerated separately in Ethanol 
(solvent) for 24 hours. After which it was filtered using 
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suction filtration. The filtrate of each sample was further 
concentrated using the Rotary Evaporator at reduced 
temperature and pressure. The concentrated extracts were 
finally dried on the water bath and transferred to sample 
bottles for further analysis. 

2.4. Preliminary Phytochemical Screening of Different 

Extract Samples 

Chemical tests for the screening and identification of 
bioactive chemical constituents in the fruit extracts were 
carried out with the extracts using standard clinical 
laboratory methods. 

2.4.1. Test for Tannins 

3g of each powdered samples was boiled in 50ml of 
distilled water for 1 minute on a hot plate. The mixture was 
filtered and the resulting filtrate was used to carry out the 
following test for tannins. 

i. Ferric Chloride Test 
A portion of the water extract was diluted with distilled 

water in a ratio of 1:4 and a few drops of 10% ferric chloride 
was added (a blue or green color indicates the presence of 
tannins). 

ii. Lead Sub-Acetate Test 
To 1ml of the resulting filtrate, 3 drops of lead sub-acetate 

solution was added (production of brown precipitate 
indicates the presence of tannins). 

iii. Ferric Ammonium Citrate Test 
To 1ml of the water extract, 0.25% ferric ammonium 

citrate solution was added. To the mixture, sufficient solid 
sodium acetate was added to adjust the solution of pH 8 
using an indicator paper. The solution was boiled on a water 
bath and filtered (a dark green precipitate indicates the 
presence of tannins). 

2.4.2. Test for Saponins 

i. Froth Test 
To a small quantity of the powdered sample, 95% ethanol 

was added and boiled. The mixture was filtered and 2.5ml of 
the filtrate was added to 10ml of diluted water in a test tube. 
The test tube was corked and shaken vigorously for about 30 
seconds, it was then allowed to sit for half an hour (Persistent 
homogenous froth is indicative of the presence of Saponins). 

ii. Fehling’s solution test 
To 2ml of the samples extract, an equal amount of 

Fehling’s solution. A bluish-green precipitate shows the 
presence of saponin glycoside. 

2.4.3. Test for Alkaloids 

3g of each powdered sample was added to 50ml methanol, 
the mixture was evaporated to dryness. 0.5g of the residue 
was mixed with 10ml of the 1% aqueous hydrochloric acid 
on a water bath. 1ml each of the filtrate was treated with a 
few drops of the following reagents: 

(1) Mayer’s reagent (potassium mercuric iodine solution) 
(2) Dragendorff’s reagent (potassium bismuth iodine 

solution) 
(3) Wagner’s reagent (solution of iodine in potassium 

iodide) 
(4) 10% tannic acid solution (a solution of picric acid) 
Turbidity or precipitation with all of these reagents is 

indicative of the presence of alkaloids in the extract [41]. 

2.4.4. Test for Flavonoids 

5g of each powdered sample was completely de-tanned 
using acetone. The residue was extracted in warm water after 
evaporating the acetone on a water bath. The mixture was 
filtered and the filtrate was used for the following tests: 

i. Lead Acetate Test 
To 5ml of the de-tanned water extract, a 10% lead acetate 

solution was added. A colored precipitate indicates the 
presence of flavonoids. 

ii. Sodium Hydroxide Test 
5ml of 10% sodium hydroxide was added to an equal 

volume of the de-tanned water extract. A yellow solution 
indicates the presence of flavonoids. 

iii. Shinoda Test 
0.5g of each powdered sample was extracted in ethanol by 

boiling on a water bath for 5 minutes, filtered and cooled. To 
the filtrate was added four pieces of magnesium filing 
followed by a few drops of concentrated hydrochloric acid. A 
pink or red color indicates the presence of flavonoids [42]. 

iv. Amyl Alcohol Test 
3g of teach powdered sample was macerated in 50ml of 

1% hydrochloric acid and filtered. The filtrate was used 
for the following tests: 

1) 4ml of the filtrate was shaken with 5ml of amyl alcohol. 
Production of a yellow color indicates the presence of 
free flavonoid aglycones. 

2) 10ml of the filtrate was shaken with 7ml of amyl 
alcohol and the mixture was transferred into a 
separating funnel. The amyl alcohol layer was discarded 
and the aqueous layer boiled with 10ml of 10% 
hydrochloric acid for 2minutes. The acidic solution was 
cooled and divided into two portions. The first portion 
was shaken with amyl alcohol. Production of a yellow 
color indicates the presence of a combined flavonoid. 
To the second portion, magnesium turning was added 
and the color of the solution was observed [43] 
(production of a red color indicates the presence of 
flavanone and flavonol glycoside). 

2.4.5. Test for Glycosides 

i. Test for Cardiac Glycosides 
0.5g of each powdered sample was boiled with 10ml of 

95% alcohol for 2 minutes. The resulting mixture was 
filtered and cooled. The filtrate was diluted with water and 
three drops of a strong solution of lead sub-acetate were 
added. This was mixed thoroughly and filtered. The filtrate 
was divided into two portions; one portion was kept for 
further test and the other portion was extracted with 5ml of 
chloroform in a separating funnel. The lower chloroform 
layer was divided into two evaporating dishes, evaporated 
to dryness and used for the following tests: 

ii. Keller- keliani test for deoxy sugars 
One of the chloroform residues was dissolved in 1ml of 
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glacial acetic acid containing a trace of ferric chloride 
solution. The mixture was carefully poured on the surface of 
1ml of Sulphuric acid already contained in a test tube to form 
a separate layer (reddish-brown color at the interface of the 
liquid indicates the presence of digitoxase). 

iii. Legal Test for Cardenolide aglycone 
The second chloroform residue was dissolved in a few 

drops of pyridine and a few drops of 20% sodium hydroxide 
was added. A deep red color indicates the presence of 
cardenolide aglycone [44]. 

iv. Kedde test for free or combined cardenolide aglycone 
The reserved filtrate was treated with 1ml of 2% solution 

of 3, 5 dinitro benzoic acid in alcohol. The solution was 
made alkaline with 5% sodium hydroxide (purple-blue color 
indicates the presence of the free or combined cardenolide 
aglycone) [44]. 

2.4.6. Test for Terpenes and Sterols 

5g of each powdered sample was extracted by macerating 
with 50ml of ethanol (95%), each filtered and the filtrates 
were evaporated to dryness. The residues were dissolved in 
10ml of anhydrous chloroform and then filtered. Each filtrate 
was divided into two equal portions and the following tests 
were carried out. 

i. Liebermann-Burchard Test 
The first portion of the chloroform solution from above 

was mixed with 2ml of acetic anhydride, followed by the 
addition of 1ml of concentrated Sulphuric acid down the 
walls of each test tube to form a lower layer. The formation 
of reddish-violet color at the junction of the two liquids and 
green color in the chloroform layer indicates the presence of 
terpenes. 

ii. Salkowski’s Test 
The second portion of the solution was mixed with 2ml of 

concentrated Sulphuric acid carefully s that the acid forms a 
lower layer (a reddish-brown color at the interface indicates 
the presence of a steroid). 

2.4.7. Test for Resins 

15ml of petroleum ether extract was made using 0.1g of 
each powdered sample and filtered into test tubes. An equal 
volume of copper acetate solution was added to each test tube 
and shaken vigorously, then allowed to separate (green color 
indicates the presence of resins). 

2.4.8. Test for Anthraquinone Derivatives 

To show for the presence of free and/or combined 
anthraquinones: 

0.5g of the powdered sample was boiled with 10ml of 10% 
hydrochloric acid for 2 minutes. The extract was filtered. To 
the filtrate, an equal volume of chloroform was added, the 
test tube was inverted a couple of times avoiding vigorous 
shaking. The solution was transferred into a separating funnel 
and the two layers were allowed to separate. The lower 
chloroform layer was poured into a clean test tube and the 
ammonia solution was added shaken. Both layers were again 
allowed to separate, (a bright pink color in the upper aqueous 
layer indicates the presence of free and/or combined 

anthraquinones). 

3. Results and Discussion 

The results of the phytochemical Screening of the fruit 
Samples were studied, analyzed and presented in Table 1 
which shows all the metabolites that were tested for in each 
sample. 

Table 1. Phytochemical screening of fruit samples. 

Parameters 
Citrillus 

lanatus 

Musa 

acuminate 

Psidium 

guajava 

Solanum 

lycopersicum 

Tannins + - - + 
Saponins - + + - 
Alkaloids - + + - 
Flavonoids - + + + 
Glycosides + - - - 
Terpenes + + - + 
Steroids + + - + 
Phenols + + + - 
Resins - - + + 
Anthraquinones - + + + 

Key: + Present, - Absent. 

Table 1 shows all the metabolites that were tested for in 
each fruit sample. Positive indicates the presence while 
negative indicates the absence of the particular 
constituents or metabolites. Citrillus lanatus tested 
positive for five (5) phytochemicals namely Tannins, 
Glycosides, Terpenes, Steroids and Phenols; it was the 
only fruit to test negative for Flavonoids and 
Anthraquinones. Musa acuminate showed presence of 
Saponins, Alkaloids, Flavonoids, Terpenes, Steroids, 
Phenols and Anthraquinones, and negative for Tannins, 
Glycosides and Resins. Psidium guajava indicated the 
presence of Saponins, Alkaloids, Flavonoids, Phenols, 
Resins and Anthraquinones. It was the only fruit to test 
negative for the presence of Terpenes and Steroids. 
Solanum lycopersicum tested positive for the presence of 
Tannins, Flavonoids, Terpenes, Steroids, Resins and 
Anthraquinones, and was the only fruit sample to test 
negative for Phenols. 

4. Conclusion 

More than 80% of the world population solely relies on 
medicinal plants for their primary health care needs. Some of 
these plants are proven to provide symptomatic relief and 
assist in the prevention of the secondary complication of 
different diseases, while others are reported to help in 
regeneration of abnormal cells and in overcoming disease 
causing pathogens. The healing power of these medically 
important plants may be due to the presence of various 
secondary metabolites such as those tested in the study. The 
results of the present study have shown that the fruit samples 
tested contain phytochemicals of medicinal importance. It 
could therefore be inferred that the fruits contain bioactive 
constituents which can be explored and utilized in the fight 
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against diseases. 
Scientifically, extra efforts are needed for studies on the 

beneficial health properties and toxicity effect of these fruits 
using animal-based (in-vivo) experiments. Due to the 
variation in the present bioactive phytochemicals in these 
fruits, attention should be given to study the efficacy of these 
fruits in combating diseases and turning them into 
nutraceuticals or basic ingredients for functional food, the 
bioactive compounds isolated from these fruits could also be 
used as nutraceuticals and pharmaceutical ingredients. 
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