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ABSTRACT 
 

Fruits are excellent source of nutrition and should be consumed in moderation as part of a healthy 
diet. Just like vegetables, fruits are great source of vitamins, minerals, antioxidants, fiber and water. 
In the fruit group, several fruits are considered to be super foods. A study on the nutritional value of 
healthy and unhealthy watermelon fruit was carried out using standard laboratory procedures by 
using the method described by Association of Official Analytical Chemist. The proximate analysis of 
the healthy and unhealthy watermelon fruit studied showed that the highest carbohydrate 
(43.30±0.028), protein (8.82±0.025), crude fat (3.38±0.030) and crude fibre (30.25±0.28) contents 
were that of healthy watermelon fruit whereas  the lowest [carbohydrate(30.58±0.028), protein 
(3.28±0.017), crude fat (1.36±0.028) and crude fibre (10.10±0.011)] were observed to be that of the 
unhealthy watermelon. However, in the case of the moisture content , the unhealthy watermelon fruit 
had the highest with 20.14±0.003 against the 9.89±0.028 of the healthy one. Analysis of the mineral 
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content was found in the healthy and unhealthy watermelon fruit indicated high phosphorus 
(230±0.030) and potassium (122.4±0.028) content in the healthy fruit and the lowest (216±0.028 
and 118±0.02 of P and K respectively) in the unhealthy one. The calcium content (146.5±0.001) of 
the unhealthy watermelon fruit on the contrary was the highest while  that of the healthy one was the 
least with 120.0±0.003. Thus it can be concluded that nutrients found in the fruits are in variable 
concentrations. Therefore the consumption of healthy watermelon on daily basis is recommended 
for normal body function and healthy life. 
 

 
Keywords: Watermelon; nutritional analysis; vitamins. 
 

1. INTRODUCTION 
 
Fruits are products of plant growth which are 
useful to man and animals. They are sweet, 
succulent or pulpy  and edible source of nutrition 
[1] . They are great source of vitamins, minerals, 
antioxidants, fiber and water. Daily consumption 
of fruits is positively related to health benefits and 
reduced incidence of mortality by degenerative 
disorders, such as cancer and cardiovascular 
diseases [2]. Research has shown that fruits are 
a rich source of essential micronutrients such as 
vitamin C and folic acid and other bioactive 
compounds, including phenolic compounds [3,4]. 
These bioactives are “extra-nutritional” 
compounds commonly found in small amounts in 
plants and that have chemo-protective roles in 
human health, as demonstrated in 
epidemiological studies [5]. 
 
There are some basic characteristics of fruits that 
make them appealing to most people. They are 
great sources of dietary fiber and most fruits are 
low in calories and fat; good sources of healthy 
fats. They can also be used as combination of 
sugars: Fructose, glucose, and sucrose. 
Fructose is the principal sugar of many fruits and 
is considered to be the sweetest. Sucrose is the 
main sugar in several other fruits such as 
orange, melons and peaches [6]. Water makes 
up 80% to 95% of fruits. The water content in 
fruits keep their caloric content low and also 
provides fruit juice. Almost all fruits can be eaten 
raw juiced for a beverage, used in frozen 
desserts, preserved, or dried. Fresh whole fruits 
are considered to be the most nutrition [7]. 
 
Fruits storage is simply  holding fruits until 
needed for further processing, marketing or 
consumption [8]. The expression connotes the 
expectation that goods would not just be kept, 
but in the most appropriate conditions for 
maximum retention of both quality and quantity. 
The term preservation cover an enormous field of 
widely different treatments carried out to render 
food safe, edible and palatable [9]. The freezing 

method of preservation causes some changes in 
the nutritional value of fruits but the loss is not 
significant. Nutrients are those substances in 
fruits which when eaten provide nourishment to 
the body [10]. The most sensitive nutrients to 
change in fruits are vitamins [11]. Other nutrients 
are much more stable and very little is lost in 
most processes. However, greater losses can 
occur due to improper storage of fruits under 
adverse environmental conditions [12]. 
 
Watermelon (Citrullus lanatus) is a pleasant 
tasting fruit and one of the most economically 
important fruit in the Curcurbitaceae family. The 
fruit has both nutritional and medicinal values 
[13]. The juice expressed from the pulp can be 
made into wine while the seeds are consumed as 
snacks in China and Isreal.  The plant contains a 
significant amount of citrus line for improvement 
of erectile dysfunction. It possesses high level of 
antioxidant which decreases the risk of kidney 
stone and bone loss due to old age. It is a 
powerful diuretic diet with sufficient amino acid, 
beta-carotene which prevents ailment such as 
heart diseases. The lycopene content which 
gives the fruit its colour play a role in the 
protection of prostrate and oral cancer [13]. 
 
Although, there are new cultivars that are 
seedless, but most naturally have seeds. The 
consumption of water melon in Nigeria has 
increased tremendously in recent years probably 
due to the increased awareness on the health 
benefits. Water melon is a potent source of a 
biological active compound known as 
caroteniods. Caroteniods such as β-carotene,  -
carotene and lycopene fight and neutralize free 
radicals in the body. Free radicals oxidize 
cholesterol in the body and make it to stick to the 
walls of the blood vessels that can lead to heart 
attack. Several studies have shown that high 
intake of these anti-oxidants (carotenoids) found 
in water melon fruits, tomatoes and other fruits 
reduce the risk of cancer and arthritis [14]. Apart 
from its low energy value, the fruits water melon 
is known for their high micronutrients 
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concentration such as vitamin K, ascorbic acid, 
riboflavin, iron and other minerals. Water melon 
seeds are high in proteins and fat and can find 
application as a protein source in various food 
formulations and preparations [15]. Water melon 
seeds are among the underutilized fruit by-
products, though technologies exist for 
decorticating the seeds, only a small proportion 
of the seed is commercially processed while the 
remaining is discarded [16]. In Nigeria, the 
consumption of water melon is limited to the 
fresh fruits either as desert or as fruit salads with 
paw-paw, pineapple and other fruits while the 
seeds are often discarded. However, the seed is 
about 1 to 4% of the entire fruit while the pulp 
and the rind is 70 and 26%, respectively. Protein 
and fat together account for ¾ of the weight of 
the seeds and is grouped as oilseeds. It is used 
as a condiment, garnisher, thickener in soups, fat 
binder, flavourant, as snack in some parts of the 
world and its flour is added to wheat flour for 
production of bread in some countries [16]. 
Traditionally, the seeds are removed from the 
rind and then allowed to dry outside in the sun, 
once dried, the seeds are then milled into flour.  

 
There is nutritional quantity of edible fruits in the 
developing countries like Nigeria [17]. 
Malnutrition results directly from inadequate 
dietary intake and infectious diseases caused by 
food insecurity at the household, village, 
community and national levels. Food insecurity is 
linked to dietary intake, nutritional status, and 
ultimately to physical health outcomes like child 
growth morbidity and mortality. In Nigeria, food 
insecurity is mainly caused by problems related 
to food production, harvesting, preservation, 
processing, distribution, preparation and use. 
The factors include poor storage facilities and 
poor transportation to move the fruits to the 
market before it spoils [18]. Other factors are 
refrigerated storage, drying equipment or poor 
drying season and traditional processing and 
marketing systems can be responsible for high 
losses of nutrient content [19]. The effect of food 
processing on nutrient content will depend on the 
sensitivity of the nutrient to the various conditions 
prevailing during the process, such as heat, 
oxygen, pH, temperature and light. The nutrient 
retention may vary with a combination of 
conditions, such as the characteristics of the food 
being processed and concentration of the 
nutrient in the food. During processing and 
storage of the fruits and vegetables, beta-
carotene is degraded through oxidation reactions 
[20]. Storage of the fruits and vegetables under 
normal atmospheric conditions results in nutritive 

degradation, especially of beta-carotene. 
Considering the above facts, the present 
research has been undertaken to identifying the 
nutritional analysis, vitamins and mineral levels 
of both healthy and unhealthy watermelon.  
 

2. MATERIALS AND METHODS 
 

2.1  Preparation of Samples 
  
The watermelon samples were taken into the 
laboratory, washed and sterilized with 70% 
alcohol and peeled before blending with an 
electric blender. Plant smoothy was used to carry 
out all the analyses required 
 

2.2  Proximate Analysis  
 

The proximate analysis was carried out mainly by 
using the method described by Association of 
Official Analytical Chemist (A.O.A.C) [21]. It 
involves the determination of crude protein, dry 
matter, ash, crude fiber, ether extract (fat), 
moisture content and carbohydrate content. 
 

2.2.1  Crude protein analysis  
 

The protein content of the samples was 
determined by the Kjeldahl method reported by 
James, [22].  The total nitrogen was determined 
and multiplied by the factor 6.25 to obtain the 
protein content. About 0.5g of the powdered 
sample was weighed into a kjeldahl digestion 
flask and a tablet of selenium catalyst was added 
to it. Also 10ml of concentrated H2S04 was then 
added to the flask and digestion by heating under 
a fume cupboard until a clear solution was 
obtained in a separate flask. The acid and other 
reagent were digested but without sample to 
form the blank control.All the digests were 
carefully transferred to a 100ml volumetric flask 
and made-up with distilled water to a mark in the 
flask. A 100ml portion of each digest was mixed 
with equal volume of 45% NaOH solution in a 
Kjeldahl distilling unit. The mixture was distilled 
and the distillate collected into 10ml of 4% boric 
acid solution containing three drops of mixed 
indication (bromocresol green and methyl red). A 
total of 50ml distillate was obtained and titrated 
against 0.02m of H2SO4 solution. Titration was 
done from the initial green colour to a deep red 
end point. 
 

The total nitrogen content was calculated 
asshown below;  
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Where: 
W = Weight of sample analyzed  
N = concentration of H2SO4 titrant 
VF = Total volume of digest  
VA = Volume of digest distilled 
T = Titer Value-blank  
 

2.2.2 Fat (ether extract) analysis  
 

Fat content of the samples were determined by 
the continuous solvent extracting method using a 
soxhlet apparatus. The method was described by 
[23,22]. 
 
Five grammes of each sample were wrapped in a 
porous paper (Whatman number one filter 
paper). The wrapped samples were put in a 
soxhlet influx flask containing 200ml of petroleum 
ether. The upper end of the reflux flask was 
connected to a condenser. By heat the solvent in 
the flask through electro-thermals heater, it 
vaporizes and condensed into the reflux flask. 
Soon the wrapped samples was completely 
immersed in the solvent and remained in contact 
with it, the flask filed up and siphoned over, thus 
carrying oil extract from the sample down to the 
boiling flask. 
 
This process was allowed on repeatedly for 
about 4 hours before the defatted sample was 
removed and reserved for crude fiber analysis. 
The solvent was recovered and the extracting 
flask with its oil content was dried in the oven at 
600C for 3 minutes (This is to remove any 
residual solvent). After cooling in a desiccator, 
the flask was reweighed. 
 
By difference, the weight of fat (oil) extract was 
determined and expressed as a percentage of 
sample weight. It was thereby calculated as. 
 
% fat (Ether extract)  = W2-W1x 100 
            Weight of sample         1 
 
Where: 
W1 = Weight of energy extraction flask 
W2 = Weight of flask and oil extract 
 
2.2.3 Crude Fibre Analysis  
 
This was determined using the [22] method. 
 
About 5g of each sample were defatted (during 
fat analysis). The defatted sample was boiled in 
200ml of 1.25% H2SO4 solution under reflux for 
30 minutes. After that, the samples were washed 
with several proportions of hot (boiling) water 
using a two-fold muslin cloth to trap the particle. 

The washed samples were carefully transferred 
quantitatively back to the flask and 20ml of 
1.25% NaOH solution was added to it. Again the 
samples were boiled for 30minutes and washed 
as before with hot water. Then they were very 
carefully transferred to a weighed porcelain 
crucible and dried in the oven at 105

0
C for 3 

hours. 
 
After cooling in a desiccator, they were 
reweighed (W2) and then put in the muffle 
furnace and burn at 55

0
C for 2hours, until they 

become ash. Again they were cooled in the 
desiccators and reweighed. 
 
The crude fiber content was calculated 
mathematically as: 

 
% crude fiber  =    W2-W3    x   100 
        Weight of sample  1 
 
Where: 
W2=Weight of crucible + sample after washing 
and drying in oven. 
W3=Weight of crucible + sample of ash. 

 
2.2.4      Total Ash Content Analysis  
 

This was done using the furnace incineration 
gravimetric method [21]. 
 
A measured weight 5g of each powdered 
samples was in the previous weighed into 
porcelain crucible. The sample in crucible was 
put the muffle furnace set at 5500C and allowed 
to burn for 3 hours (until the sample becomes 
gray ash). The sample in crucible was very 
carefully removed from the furnace (taking care 
not to allow air blow away the ash) and cooled in 
a desiccator. It was reweighed by difference, the 
weight of ash was obtained and in percentage. It 
was calculated as shown below:  
 
 W2-W1 x 100 
 Weight of sample    1 
 

Where:   
W1 = Weight of crucible of Ash 
`W2 = Weight of crucible + sample after drying to 
constant weight 

 
2.2.5    Moisture Content Analysis 
  
The moisture contents of the samples were 
analyzed by the method described by [23,22]. A 
measured weight of each sample (5g) was 
weighted into a weighted moisture can. The can 
and its sample content were dried in the oven at 
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1050C for 3 hours in the first instance. It was 
cooled in a desiccator and reweighed. The 
weight was recorded while the sample was 
returned to the oven for further drying. The 
drying, cooling and weighing continued 
repeatedly until a constant was obtained. By the 
difference, the weight of moisture lost was 
determined and expressed as a percentage. It 
was calculated as shown below: 
 

% moisture  W2-W1x 100 
   W3-W1        1 
 
Where: 
W1 =   Weight of empty moisture Can 
W2 =    Weight of Can before drying  
 W3 = Weight of Can + sample after drying to a 
constant weight. 
 
2.2.6  Carbohydrate Determination  
 
The carbohydrate content was calculated by 
arithmetic difference, as the Nitrogen Free 
Extractive (NFE), a method separately described 
by Pearson, 1976 and James, 1995. The NFE 
was calculated as: 
 
% NFE = 100-% (A+ B+C+D+E) 
 
Where: 
A = Crude protein  
B = fat (ether extract) 
C = Crude fiber  
D = Ash 
F = Moisture 
 

2.3  Mineral Content Determination  
 

The mineral content of the test samples were 
determined by the dry ash extraction method. 
Here 2.0g of the samples were burnt to ashes in 
a furnace (as in ash determination) the resulting 
ash was dissolved in 100ml of dilute hydrochloric 
acid and then diluted to 100ml in a volumetric 
flask using distilled water. The digest obtained 
was used for the various analyses [24]. 
 

2.3.1  Determination of Phosphorus  
 

Phosphorus in the samples was determined by 
using the vanado-mohybdate (yellow) 
spectrometry described by [22]. About 1ml 
extract from each sample was dispensed into a 
test tube, similarly the same volume of standard 
phosphorus solution as well as standard and 
blank respectively. The content of each tube was 
mixed with equal volume of the vanado-
molybdate for 15 minutes at room temperature 

before their absorbance was taken in Jenway 
electronic spectrophotometer at wavelength of 
420nm. Measurement was given with the blank 
at zero [24]. 
 

Phosphorus  = 100  x AUx C  x  VF 
 W       AS VA 
 

Where: 
W = Weight of sample analyzed  
AU = Absorbance of test sample  
AS = Absorbance of standard solution  
VF = Total volume of filtrate  
VA = Volume of filtrate analyzed  
C = Total volume of extract  

 

2.3.2   Determination of Calcium and 
Magnesium  

 
This method was described by [23]. Calcium and 
magnesium content of the test samples were 
determined by the versanale EDTA 
complexiometric titration. About 20ml of each 
extract was dispersed into a conical flask; 
pinches of the masking agent’s hydroxyl tannin, 
hydrochlorate, potassium cyanide were added 
followed by 20ml of ammonia indicator solution 
pH 10.0. The pinch of the indicator-Erichrome 
black was added and the mixture was shaken 
very well, it was titrated against 0.02N of EDTA 
solution titration was from a mauve colour to a 
permanent blue coloration. A reagent blank 
consisting of 20ml distilled water was also 
treated as described above. The titration gave a 
reading for combined Ca and Mg complexes in 
samples. A separate titration was then conducted 
for calcium alone [24]. 

 
Titration for calcium alone was a repeat of the 
previous one with slight change 10% NaOH 
solution at pH 12.0 was used in place of the 
ammonia buffer while solchrome dark blue 
(calcon) was used as indicator in place of 
erichrome black [24]. 
 

Calcium and magnesium contents were 
calculated separately using the formula below. 
 
% calcium or magnesium = 100 x EW x N x   VF 

                                W           100    VA 
 
Where: 
W = Weight of sample analyzed  
EW = Equivalent weight  
VF = Total volume of extract  
N = Normality of EDTA = 0.02n 
VA =Volume of extract titrated   
T = Titer value less bdlank. 
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2.3.3  Determination of potassium and 
sodium  

 
Method of [21] was used. Potassium and sodium 
in the samples were determined by flame 
photometry. The instrument was set up 
according to the manufacturer’s instruction. The 
equipment was turned on and allowed to stay for 
about 10minutes. The gas and air lets were 
opened as the start knob was turned on. The 
equipment being self igniting and the flame was 
adjusted to a non-luminous level (i.e. blue colour 
flame) [24]. 
 
Meanwhile, standard K and Na solutions were 
prepared separately and each was diluted to 
concentration and each was diluted to 
concentration of 2,4,6,8 and 10ppm respectively. 
When analyzing for specified element say K, the 
appropriate filter was selected and the instrument 
flushed with distilled water. The highest 
concentrated standard solutions were put in 
place and the reading adjusted to 100ml. 
Thereafter, starting with least concentration i. e. 
2ppm, all the standard solutions were sucked 
into the instrument and caused to spray over the 
non-luminous flame. The readings were recorded 
and later plotted into a standard curve used to 
extrapolate the K level in the sample. After the 
standard, the sample digest were carefully 
siphoned in turns into the instrument, their 
readings recorded. 
 
The samples were repeated with sodium (Na) 
standard and the place of the K filter. The 
concentration of the test mineral in the sample 
was calculated and obtained as follows: 
 

Mkmg/100g = 100 x VT  x  N  x  X  x  D 
           W       1       10

5
  

Where: 
 
W = Weight of sample used  
Vt = Total extract volume since 1m was siphoned 
into the instrument. 
X = Concentration from the graph  
D = Dilution factor where applicable similarly. 

 

 

For sodium concentration it was given: 

 
Kmg/100g  = 100  x  VT  x  N     x  D 

          W        1       10
5
  

 
2.4   Statistical Analysis 
 
The data collected were subjected to analysis of 
Variance (ANOVA) using general linear model 
option SAS. Test of significance was determined 
by Duncan’s multiple range test at 5% level of 
probability.  

 
3. RESULTS 
 
3.1 Proximate Analysis Result on 

Healthy and Unhealthy Watermelon 
Fruit 

 
Results of the proximate analysis of the healthy 
and unhealthy watermelon fruit as shown in 
Table 1 indicated that the significantly highest 
carbohydrate (43.30±0.028), protein 
(8.82±0.025), crude fat (3.38±0.030) and crude 
fibre (30.25±0.028) contents were that of the 
healthy watermelon fruit whereas the lowest, 
carbohydrate (30.58±.0.024), protein 
(3.28±0.017), crude fat (1.36±0.028) and crude 
fibre (10.10±0.011) were observed in unhealthy 
one. However, the significantly highest moisture 
content (20.14±0.003) was observed in the 
unhealthy watermelon fruit and the lowest 
(9.89±0.028) in the healthy one.  

 
3.2 Mineral Analysis Result on Healthy 

and Unhealthy Watermelon 
 
Analysis of the mineral nutrients of both fruit 
showed that the healthy watermelon fruit 
significantly had the highest content of K 
(122.4±0.028), Na (152.0±0.025), P 
(230.6±0.030) and Mg (112.3±0.028) while the 
unhealthy one had the lowest. In terms of the Ca 
content however, the unhealthy watermelon fruit 
had the highest with 146.5±0.001 (Table 2). 

 

Table 1. Proximate Analysis Result on Healthy and Unhealthy Watermelon Fruit 

 

Treatment Carbohydrate Protein  Ether 
Extract 

Crude Fiber Moisture 
Content 

Healthy 
watermelon 

43.30±0.028 8.82±0.025 3.38±0.030 30.25±0.028 9.89±0.028 

Unhealthy 
watermelon 

30.58±0.024 3.28±0.017 1.36±0.028 10.10±0.011 20.14±0.003 
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Table 2. Mineral Analysis Result on Healthy and Unhealthy Watermelon 
 

Treatment Potassium Sodium Phosphorus Magnesium Calcium 
Healthy watermelon 122.4±0.028 152.0±0.025 230.6±0.030 112.3±0.028 120.0±0.003 
Unhealthy watermelon 118.9±0.023 126.7±0.029 216.4±0.028 80.6±0.018 146.5±0.001 
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4. DISCUSSION 
 
The high moisture content of healthy watermelon 
was not a surprise. Fruits are known to contain 
higher moisture relative to different samples [25]. 
Location, maturity and seasonal variation affect 
moisture content of plants and their products 
[26]. The low moisture for fresh fruits might be 
attributed to unhealthiness and seasonality. 

 
The carbohydrate level of the healthy fruit and 
unhealthy fruit indicates that the healthy fruits 
can act as deficient food supplement in providing 
carbohydrate than commonly consumed fruits. 
 
The relatively high protein content of the healthy 
watermelon 8.82±0.025 might be attributed to 
their low moisture content. It is known that the 
higher the moisture content of a given fruit the 
lower is the protein. [27] reported that moisture 
affects nutrient content of fruits. Generally, 
unhealthy fruits are low in protein, because they 
contain much more moisture and less protein. 

 
The low fat content of the fruits studied in the 
present work is comparable to the observations 
of many researchers [28] who reported that fruits 
are not good sources of fat. This is in agreement 
with this research which showed that the fat 
content of healthy watermelon had 3.38±0.030 
while unhealthy water melon had 1.36±0.028. 
 
Fruits contain high fiber whether fresh or juicy. 
The differences in fiber content among the stored 
fruits might be associated with differences in 
moisture and varietal differences. The low fiber 
contentin  unhealthy watermelon (10.10±0.011) 
is same for all the stored fruits which  is in 
agreement with [25] who reported that storing of 
fruits for longer period is associated with the low 
fiber degradation in fruits, whereas freezing led 
to loss of fiber due to freeze cracking. The fiber 
content for the healthy watermelon was high 
(30.25±0.028). 

 
Different fruits may accumulate different 
minerals, and the absorption ability varies in 
different biological species due to their diverse 
physiological character [29]. 
Calcuim (Ca) is an essential mineral that plays 
catalytic, structural and regulatory roles as an 
integral part of many enzymes in human body. It 
is essential for normal growth, strong bone, 
mental ability, immune system, reproduction and 
healthy function of the heart [30]. The 
concentration of Ca in the healthy watermelon 

fruit studied was below (120.0±0.003) the 
permissible level (1000 mg/kg) recommended by 
FAO/WHO (2001) in fruits. A low level of calcium 
may contribute to poor mineralization of bones, 
soft bones and in children, rickets and impaired 
growth [31]. 
 

Magnesium plays important role in the structure 
and the function of the human body. The adult 
human body contains about 25 grams of 
magnesium. Over 60% of all the magnesium in 
the body is found in the skeleton, about 27% is 
found in muscle, while 6 to 7% is found in other 
cells, and less than 1% is found outside of cells 
[32]. The healthy watermelon fruit was found to 
have high concentration of (112.3±0.028) than 
unhealthy one with (80.6±0.018). 
 

The high potassium (K) content observed in this 
study is below the permissible level (400mg/kg) 
allowed in a fruit as recommended by FAO/WHO 
(2001). in fruits (400 mg/kg). 
 

Because of the reciprocal effects of Mg and K 
authorities have argued that a diet high in 
potassium and low in Mg favours lower blood 
pressure. Increase in dietary potassium as the 
chloride salt has shown to decrease blood 
pressure in some hypertensive individuals [33]. 
 

It is also possible that a low Mg and high K diet 
would decrease the development of cardio 
vascular disease [31]. The Mg requirement from 
fruits source is not much important because of its 
availability as NaCl salt. Deficiency of calcium, 
potassium and magnesium leads to the classic 
bone symptoms associated with rickets, such as 
bowlegs, knock knees, curvature of the spine 
and pelvic and thoracic deformities [33]. 
 

5. CONCLUSION 
 

The term fruits have different meaning. 
Botanically, a fruit is the ripened ovary together 
with seeds of a flowering plant. In many species, 
the fruit incorporates the ripened ovary and 
surrounding tissues. They are found to be rich in 
vitamins, especially vitamin C.Watermelon is 
packed with water and nutrients, contains very 
few calories and is exceptionally refreshing. The 
juicy water melon have several health benefits 
like lowering blood pressure, improved insulin 
sensitivity and reduced muscle soreness. The 
consumption of water melon in Nigeria has 
increased tremendously in recent years probably 
due to the increased awareness on the health 
benefits. Water melon is a potent source of a 
biological active compound known as 
caroteniods.The main sugar in fruits is glucose, 
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fructose and sucrose. Some fruits are low in 
carbohydrate and consequently low in 
calorie.Inthis present study, the fruits sample 
studied contained considerable nutritional value 
that may meet body needs. Additionally, there 
was no significant difference in minerals content 
of the fruits in all the sampled sites (locations) of 
the study. The study posits that the fruit species 
had the minerals within world health organization 
(WHO) permissible limit. Thus it can be 
concluded that nutrients found in the fruits are in 
variable concentrations. Therefore their 
consumption of healthy watermelon is 
recommended for normal body function and 
healthy life. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Stackelberg O, Bjorck M, Larsson SC, 
Orsini N, Wolk A. Fruit and vegetable 
consumption with risk of abdominal aortic 
aneurysm. Circulation. 2013;128:795802. 

2. Oyebode O, Gordon-Dseagu V, Walker A, 
Mindell JS. Fruit and vegetable 
consumption and all-cause, cancer and 
CVD mortality: Analysis of Health Survey 
for England data. Journal of Epidemiology 
and Community Health. 2014;68:856-862. 

3. Beattie J, Crozier A, Duthie GG. Potential 
health benefits of berries. Current. Nutrition 
and Food Science. 2005;1:71-86. 

4. Wang X, Ouyang Y, Liu J, Zhu M, Zhao G, 
Bao W, Hu FB. Fruit and vegetable 
consumption and mortality from all causes, 
cardiovascular disease, and cancer: 
Systematic review and dose-response 
meta-analysis of prospective cohort 
studies. Biomedical Journal. 2014;349:44-
90. 

5. Van Duyn MA, Pivonka E. Overview of the 
health benefits of fruit and vegetable 
consumption for the dietetics professional: 
Selected literature. Journal of America 
Dietician Association. 2000;100:1511-
1521. 

6. De Ancos B, Sanchez-Moreno C, Pascual-
Teresa S, Cano MP. Freezing preservation 
of fruits. In Handbook of Fruits and Fruit 
Processing, 2nd ed.; Sinha, N., Sidhu, JS, 
Barta J, Wu JSB, Cano MP, Eds; John 
Wiley & Sons: Oxford, UK . 
2012;2012:103-119. 

7. Ogunmoyela AO, Adekoyeni OO, Aminu F, 
Umunna LO. A critical evaluation of survey 
results of vitamin A and Fe levels in the 
mandatory fortified food vehicles and some 
selected processed foods in 
Nigeria. Nigerian Food Journal. 
2013;31(2):114-123. 

8. Adepoju A. Proximate composition and 
micronutrient potentials of three locally 
available Wild fruits in Nigeria. Africa 
Journal of Agricultural. Research. 
2009;4 (9):887 892. 

9. Bureau S, Renard CMGC, Reich M, Ginies 
C, Audergon JM. Change in anthocyanin 
concentrations in red apricot fruits during 
ripening. LWT Food Science and 
Technology. 2009;42:372-377. 

10. Cayupan YSC, Ochoa MJ, Nazareno MA. 
Health-promoting substances and 
antioxidant properties of Opuntia sp. fruits. 
Changes in bioactive-compound contents 
during ripening process. Food and 
Chemical Science. 2011;126:514-519. 

11. Goulao LF, Oliveira CM. Cell wall 
modifications during fruit ripening: When a 
fruit is not the fruit. Trends Food Science 
and Technology. 2008;19:4-25. 

12. Giovannoni J. Molecular biology of fruit 
maturation and ripening. Annual Review on 
Plant Physiology and Plant Molecular 
Biology. 2001;52:725-749. 

13. Gwana AM, Bako MM, Bagudu BY, Sadiq 
AB, Abdullahi M. Determination of 
phytochemical, vitamin, mineral and 
proximate compositions of varieties of 
watermelon seeds cultivated in Borno 
State, North –Eastern Nigeria. International 
journal of Nutrition and Food Sciences. 
2014;3(4):238-245. 

14. Seddon PJ, Griffiths CJ, Soorae PS, 
Armstrong DP. Reversing 
defaunation:restoring species in a 
changing world. Journal of Science. 
2014;12:406 

15. Tarek, A, El-Adawy, Khaled, M, Taha. 
(2001). Characteristics and composition of 
watermelon, pumpkin, paprika seed oil and 
flours. Journal of Agricultural and food 
chemistry. 49(3):1253-1259 

16. Lisiewska Z, Kmiecik W. Effect of storage 
period and temperature on the chemical 
composition and organoleptic quality of 
frozen tomato cubes. Food 
Chemistry. 2000;70:167-173. 

17. Odebode OS, Egeonu N, Akoroda, MO. 
Promotion of sweetpotato for the food 



 
 
 
 

Frances et al.; AJRIB, 6(2): 21-30, 2021; Article no.AJRIB.69473 
 
 

 
30 

 

industry in Nigeria, Bulgarian Journal of 
Agriculture Science. 2008;14(3):300-308. 

18. Adeoye IB, Odeleye OMO, Babalola SO, 
Afolayan SO. Economic analysis of tomato 
losses in Ibadan Metropolis, Oyo State, 
Nigeria. African Journal of Basic and 
Applied Sciences. 2009;1:87-92. 

19. Atanda AS, Pessu OP, Agoda S, Isong IU, 
Ikotun I. The concepts and problems of 
postharvest food losses in perishable 
crops. Review, African Journal of Food 
Science. 2011;5:603-613. 

20. Nyambaka H, Nderitu J, Nawiri M, Murungi 
J. Use of kitchen steel wool as oxygen 
absorber improves storage retention of 
beta-carotene in solar-dried 
vegetable, Mediterranean Journal of 
Chemistry. 2012;1(6):326-333. 

21. Association of Official Analytical Chemists 
(AOAC). Official Methods of Analysis. 18th 
edn. Association of Official Analytical 
Chemists, Arlington, VA, USA; 2005. 

22. James CS. Analytical Chemistry of Food. 
Blackie Academic and professionals. 
London. 1995;256-257. 

23. Pearson D. Chemical Analysis of Food. 7
th

 
edition, Church Hill Livinstone, London, 
UK. 1976;72-73 

24. Izundu IA, Chukwuma OM, Adimonyemma 
NR, Akachukwu EE, Iroka CF. Effects of 
ripening acceleration methods on the 
proximate, biochemical and mineral 
compositions of Musa paradisiaca 
(Plantain). Ewemen Journal of Herbal 
Chemistry & Pharmacology Research. 
2016;2(1):26-33. 

25. Chassagne-Berces S, Poirier C, Devaux 
MF, Fonseca F, Lahaye M, Pigorini G. 
Girault C, Marin M, Guillon F. Changes in 
texture, cellular structure and cell wall 
composition in apple tissue as a result of 
freezing. International Journal of Food 
Reseach. 2009;42:788-797. 

26. Bortey-Sam N, Nakayama SMM, Ikenaka 
Y, Akoto O, Baidoo E, Yohannes YB, 
Mizukawa H, Ishizuka M. Human health 
risks from metals and metalloid via 

consumption of food animals near gold 
mines in Tarkwa, Ghana: Estimation of the 
daily intakes and target hazard quotients 
(THQs). Ecotoxicology and Environmental. 
Safety. 2015;111:160-167. 

27. Deshpande JD, Joshi MM, Giri PA. Zinc: 
the trace element of major importance in 
human nutrition and health. International 
Journal of Medical Science and Public 
Health. 2013;2(1):1-6. 

28. Doherty VF, Sogbanmu TO, Kanife UC, 
Wright O. Heavy metals in vegetables 
collected from selected farm and market 
sites in Lagos, Nigeria. Global Advanced 
Research Journal of Environmental 
Science and Toxicology. 2012;1(16):137-
142. 

29. Adedokun AH, Njoku KL, Akinola MO, 
Adesuyi AA, Jolaoso AO. Potential human 
health risk assessment of heavy metals 
intake via consumption of some leafy 
vegetables obtained from four markets in 
Lagos metropolis, Nigeria. Journal of 
Applied Science and Environmental 
Management. 2016;20(3):530-539. 

30. Kumar SR, Agrawal M, Marshall F. Heavy 
metal contamination of soil and vegetables 
in suburban areas of Varanasi, 
India. Ecotoxicology and Environmental 
Safety. 2007;66:258-266. 

31. Mensah JK, Okoli RI, Ohaju-Obodo JO, 
Eifediyi K. Phytochemical, nutritional and 
medical properties of some leafy 
vegetables consumed by Edo people of 
Nigeria. African journal of Biotechnology. 
2008;7(14):2304-2309. 

32. Kim MH, Kim JS, Sho YS, Chung SY, Lee 
JO. Contents of toxic metals in fruits 
available on Korean markets. Korean 
Journal of Food Science and Technology. 
2004;36:523-526. 

33. Delgado, A.E. and Rubiolo, A.C. (2005) 
Microstructural changes in strawberry after 
freezing and thawing processes. LWT 
Food Science and Technology. 
2004;38:135-142. 

_________________________________________________________________________________ 
© 2021 Frances et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/69473 


