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ABSTRACT

The quantity and quality of these constituent may not usually be the same under certain
conditions, so fruits sold in Owerri where heavy pollutant abound were analysed, three samples of each
water melon, Pawpaw, pineapple and orange fruits were bought from Owerri commercial centre and
their juices extracted and stored in screw cap bottles prior to analysis. The physiochemical parameters
revealed that fruits were of good quality but showed positive and negative significant relationship
correlation ships such as pH-FW (0.958), pH-SG (-0.025), TS-MC (-0.999), TA-FW (-0.987). Vitamin
C content ranged from 13.14 + 0.39 mg/100g to 75.46 +1.72 mg/100g for water melon and orange
respectively. In conclusion, fruits studied showed good quality and a good source of vitamin C and
mineral content. Such analysis needs to be carried out periodically to ensure quality and create awareness
to the public.
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1. INTRODUCTION

This study aims at determining physicochemical properties of edible portion of Citrullus
lanatus (water melon), Caricca papaya (paw-paw), Ananas comosus (pineapple) and citrus
cinesis (orange) sold in commercial centre of Owerri, Imo State Nigeria. The fruits were
characterized for some of their properties such as weight, edible portion, pH, electrical
conductivity, moisture content, ash content, titratable acidity, solid density, viscosity, total
solids, specific gravity and vitamin C. The significance of this study lies in the fact that the
selected tropical fruits are on high demand and among the mostly consumed fruits in Owerri 11,

Whenever the city inhabitants are returning from their daily activities to their respective
homes, they tend to purchase vended edible fruits in a bid to replenish themselves through the
consumption of the fruits . Unfortunately, most of the fruits are sold in dilapidated
environment, close to major roads, dumpsites and even exposed directly to sunlight. This
scenario may affect the quality of the exposed fruits and thus place consumers at risk. While
vended edible fruits have been studied elsewhere, data for fruits sold within the commercial
center of Owerri is lacking. This study therefore attempts to fill this knowledge gap. In addition
there is the need to understand what parameters will have a strong effect on the quality of fruit
extracts. In this way the monitoring of physicochemical parameters of fruit juice extracts can
be reduced to a few parameters.

2. MATERIALS AND METHODS
2. 1. Collection of the sample

Fully matured ripe fruits of Citrullus lanatus (watermelon), Carica papaya (paw-paw),
Ananas comosus (pineapple) and Citrus cinesis (orange) (Figure 1) were procured from Relief
Market Owerri, Imo State, Nigeria. Collected samples were fresh, matured, well-shaped and
free from insect’s bites and other organoleptic deterioration. The freshly collected samples were
washed with de-ionized water to eliminate visible dirt and removed the water quickly with a
blotting paper. They were transported to the Chemistry Laboratory, Imo State University for
analysis. The pictures of the studied tropical fruits is presented in Figure 1.

(@) Pinapple (Ananas comosus), (b) Pawpaw (Carica papaya)
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(c) Watermelon, (Citrullus lanatus), (d) Oranges, (Citrus sinensis)

Figure 1. Photograph of some studied fruit samples

2. 2. Sample preparation

The fruits were washed thoroughly with distilled water and weighed. The outer parts were
peeled off and the flesh was separated from the rind and the seeds removed. The fruit pulps
were homogenized in a blender and filtered with a muslin cloth. This was done separately for
each fruit. The juice was stored in air tight screw cap bottles and refrigerated at 5 °C prior to
analysis.

Figure 2. The fruit juice extracts. From left to right: pineapple, pawpaw, watermelon
and orange.
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2. 3. Analytical procedure
2. 3. 1. Physical and chemical properties analytical procedure

The edible portion of the fruits was determined by subtracting the weight of inedible parts
of fruits from the weight of whole fruit. This was done for each fruit. The pH of each fruit was
determined using a digital pH meter (Jenway 3510) according to previous reports B4, 50m| of
fruit extract was transferred in a beaker and the pH was determined after the meter had been
calibrated using standard buffer solutions of pH (4.0 and 7.0). Sufficient time was allowed for
equilibration before reading was taken.This was conducted using HANNA HI8733 EC METER
in uS/cm as reported previously®!®l. The meter was calibrated using potassium chloride and
then the EC probe was inserted into the beaker containing juice sample for 60seconds and
readings were taken. The procedure was repeated in triplicate for each fruit sample and average
obtained was recorded as actual reading. Total Solids (TS) of the fruit samples were determined
by evaporating a known weight of juice sample in an oven at 105 °C for 2-3 hours as described
by Owerri et al. (2016)[",

The solid left after evaporation was weighed and used to calculate total solids. The
viscosity of the samples was determined using NDJ-5S digital viscometer as described by [©1,
The temperature of the fruit samples were maintained at room temperature (28+2 °C) using
water bath. Measurements were made on fruit samples at a constant shear rate of 60 rpm. A 600
ml beaker was used for all measurements and 500 ml of sample was added to bring sample level
to the immersion groove on the spindle shaft. Triplicate samples were analyzed and the
viscosity values were obtained by multiplying dial reading by appropriate factors (supplied by
the viscometer manufacturer). Mathematically calculated (equation 1)

Viscocity = Dial reading X factor (500) Q)

The SG was done using a hydrometer test procedure according to the official methods of
Analysis of the Association of Official Analytical Chemists!®l. The juice sample was poured
into a measuring cylinder. The juices were allowed to stand for five minutes and temperature
measured. The hydrometer was then lowered into the measuring cylinder containing juice. The
scale was read when hydrometer is stabilized. The moisture contents were determined by
gravimetric method as described by the AOACPE!. A slice of each fruit (2 mm) was weighed in
a pre-weighed dish. Then it was placed in the oven to dry at 105 °C for 3 hours until constant
weight. The % moisture was then calculated using equation 2 below

Initial weight—final weight

Moisture = X 100% )

Initial weight

The density of the fruit was determined using simple flotation principle®. Equal mass of
10 g of each sample was weighed using an electronic weighing balance. The mass so measured
was put into 250 ml measuring cylinder containing 100 ml water (as flotation liquid) and the
difference in volume noted. The difference is the volume occupied by the 10 g sample.
Mathematically, the density of solid is expressed in equation 3

Mass of the sample

Solid density = (3)

Volume occupied by the sample
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For titratable Acidity (TA),10ml of each juice sample was pipetted into a conical flask
and 25 mL of distilled water was added as described by the AOAC 1% 200 ml of 0.1M NaOH
was poured into a burette and titrated against the sample in the flask using three drops of
phenolphthalein as indicator until change in color was observed and the corresponding burette
reading taken. Titratable acid percent was calculated from equation 4

mls NaOH used x 0.1 N NaOH x milliequivalent factor

TA = X 100% 4)

grams of sample

Ascorbic Acid (AA) determination was done according to the method described by 24,
About 25 ml of prepared juice was taken in each of six 100 mL conical flasks. 10 ml of 1 M H>
SO4 was added and titrated with a standard iodine solution. Using 2 mL of starch solution as
indicator, it was titrated till the appearance of a blue colour.

Determination of the ash content was done by furnace incineration gravimetric method
described by P2l 59 of sample was measured into a previously weighed porcela in crucible.
The sample was burned to ashes in a muffle furnace at 550 °C. When completely ashed, it was
cooled in a desiccator and weighed. The percent ash content of the edible portion was calculated
using equation 5

Initial weight—final weight

Ash =

X 100% (5)

Initial weight

2. 4. Data Analysis

All statistical analysis was computed with IBM SPSS statistic 20. The results were
expressed as mean and standard deviation, while Person’s correlation matrix was used in
correlating among the physiochemical parameters in the fruit samples.

3. RESULTS AND DISCUSSIONS
3. 1. Physicochemical characteristics

Table 1. Characteristics properties of the edible portion fruit extracts

Parameters Citrus cinensis | Ananas comosus | Citrullus lanatus Carica papaya
Fruit weight (kg) 6.45+0.65 7.59+0.01 9.2040.02 8.45+0.08
Edible portion (%) 63.14+2.39 57.07+2.57 56.13+2.70 65.43+1.62
pH 3.63+0.11 4.31+0.03 5.30+0.48 4.434+0.04
EC (uS/cm) 0.37+0.06 0.31+0.07 0.27+0.01 0.220.08
MC (%) 89.6+1.05 85.1£0.11 95.3+4.01 88.2+1.87
SG 1.041+0.09 0.983+0.00 1.032+0.03 0.889+0.01
Total solids (mg/100 g) 10.4+£1.11 15.1+£0.91 5.1+0.19 12.3+£0.18
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Viscosity (cps) 1078.67+6.78 1135.20+12.65 728+2.45 1236+9.56
Solid density 1040+0.09 983+0.00 1030+0.03 889+0.01

TA (%) 1.28+0.01 0.76+0.23 0.124+0.11 0.254+0.09

Ash 0.25+0.05 0.57+0.45 0.34+0.17 0.16+0.39

Vitamin C (mg/100 g) 75.46+1.72 16.14+1.39 13.14+0.59 65.90+2.39

*EC-Electrical conductivity, MC-Moisture content, SG-Specific gravity, TA-Titrable acidity
*values represent mean + standard deviation (n=3).

The results for the physiochemical analysis conducted on the studied tropical fruit extracts
obtained are presented in Table 1. In Table 1, edible portion, pH, electrical conductivity,
moisture, total solid, titratable acidity, specific gravity, solid density, viscosity, ash and vitamin
C values are given. The highest amount of edible portion was observed in Citrus cinensis
(63.14+2.39%). Among the selected fruits, the lowest amount of edible portion was found in
Ananascomosus (55.07+2.57%). The value is logical due to thick skin of pineapple.

3.2.pH

The pH measures the acidity or alkalinity of a fruit juice commonly measured on a scale
of 0 to 14131, The lower the pH the more acidic the solution is and the higher the more alkaline
(or base) the solution is. The pH value among the tropical fruits was found to vary (3.63+0.11
to 5.30+0.48). The highest and lowest amount of pH was observed in watermelon (Citrullus
lanatus) (5.30+0.48) and orange (Citrus cinensis) (3.63+0.11) respectively. Ranking the pH
values; Watermelon >Pawpaw > Pineapple > Orange. The high acidity of orange may be related
to its concentration of ascorbic acid or vitamin C, as it is more commonly known. The current
study recorded lower pH for papaya when compared to the pH 5.5 reported in India 4. The
lower pH value for orange indicates that it has sour taste.

3. 3.. Electrical Conductivity

Electric current is the flow of electrons through a material, and electrical conductivity is
the ability of electric current to flow through a materiall*®. The EC measurement explains or
gives an indication of free ions/electrons present in the fruit samples. The EC ranged from
0.22+0.08 to 0.37+0.06 uS/cm. The highest EC was recorded in orange (Citrus cinensis) and
lowest recorded in pawpaw (Carica, papaya). The electrical conductivity in food materials or
agricultural produce is gaining attraction in due to ohmic heating and pulsed electric field
processing!*®! as a result, many researchers have reported EC in food such as fruits and
vegitables.[*-19

3.4. Ash

Ash provides information on the total amount of minerals within a food. The ash content
recorded in the study is shown in Table 1. The ash content ranged from 0.16+0.39 to 0.57+0.45
%. The highest value was observed in pineapple while the least was recorded in pawpaw. The
ash content of pawpaw recorded in the current study is in compliance with the value reported
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by Purseglove 2° which reported that papaya contains about 0.6% ash. Generally, the studied
fruits showed lower value of 3.13 % recorded for African Star Apple by Daudal?l.

3. 5. Moisture content

The solid content of food products is related to their food values. The greater the solid
content (low moisture content) of the fruits, the greater its nutritional value. The moisture
content is of profound importance in the determination of shelf-life of unprocessed and
processed fruit since it affects physicochemical properties, microbiological spoilage and
enzymatic change. From Table 1, the moisture content determined was all higher than 60%.
The high moisture content of the fruits makes them suitable for spoilage organisms and agents
to grow and multiply. Therefore, all the fruit can be classified as highly perishable and can be
preserved by refrigeration or freezing. However, the highest moisture content was recorded by
watermelon (95.3+4.01 %) and lowest by pineapple (85.1+0.11 %). The results obtained in
terms of moisture were slightly higher than the ones previously reported which ranged from
80.3 % to 87.1 % for Ecballium elaterium fruit juicel?21123],

3. 6. Titratable Acidity

Titratable acidity (TA) measures total acid content in a fruit, which provides information
on the maturity or ripeness of the fruit and related to the overall quality. High acid content
suggests that the fruits are not yet riped or matured. The TA (%) recorded in this study ranged
from 0.12+£0.11to 1.28 £ 0.01 % shown in Table 1. The highest TA was recorded in the orange
which could be due to the low pH/high acidity of orange. The lowest TA was recorded in
watermelon. The order of TA of the fruit samples were Citrulluslanatus<carica papaya
<Ananascomosus<Citrus cinensis.

3. 7. Total solids and Viscosity

The apparent viscosity of the fruit samples is shown in Table 1. The viscosity values of
the fruit ranged from 728+2.45 to 1236+9.56 cps. From Table 1, it was observed that pawpaw
had the highest (1236+£9.56 cps) apparent viscosity value followed by pineapple
(1135.20+12.65 cps) while watermelon had the least apparent viscosity value (728+2.45 cps).
The viscosity of the samples decreased with increase in moisture (Table 1).The observed
increase in viscosity could be attributed to solubility and the quantity of total solids recorded in
this study for the fruit samples. The total solid ranged from 5.1+0.19 to 15.1+0.91 %. This result
is supported by some researchers Ikegwu and Ekwu (2009) and Synder and Kwon (1987), who
reported that the more material there is in solution the higher the viscosity.Asafa (1998)
reported 15.6% and 17.2% respectively for total soluble solids of African Star Apple and 18.4%
and 21.5% respectively for total solids®?¥l, The sweetness level of the type of African Star
Apple fruits was depicted by the values obtained for the soluble solids.

3. 8. Solid density and Specific Gravity

The result for SG and density of the fruits is presented in Table 1. The SG ranges from
0.889+0.01 for pawpaw (Carica papaya) to 1.041 £0.09 for Orange (Citrus sinensis) while
solid density ranges from 889+0.01 for pawpaw (Carica papaya) to 1041 £0.09 for Orange
(Citrus sinensis). The highest and lowest value was recorded for pawpaw and orange for SG
and solid densities. There is a relationship between SG and solid density (Kato, 1996).The
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results obtained are in agreement with results of some researchers for some tropical fruits in
Nigeria (Nwanekezi and Ukagu, 1999; Ikegwu and Ekwu, 2009)[ 1?51, Data on solid density and
specific gravity of fruits provide insight on the fruit quality based on the starch composition
and structure.High density is generally undesirable and may indicate poor quality of fruits.

3. 9. Vitamin C

In present study we observed that, orange contain highest amount of vitamin C
(75.46+£1.72 mg/100g) and watermelon contain lowest amount of vitamin C (13.14+0.39
mg/100g). This result is in agreement with 9.01 to 210.47 mg/100gprovided in the Nutrient
database by USDA [?61, Furthermore, it is comparable to that of some other fruits; 47.6 mg/100g
for “Agbalumo” pulp 48 mg/100g for papaya)l?’, 62 mg/100g for freshly squeezed orange
juicel? while 40.6 mg/100 ml for Florida citrus (freshly squeezed and unpasteurized) 1. Type
of fruit and environmental factor may influence vitamin C composition in tropical fruits.

3. 10. Correlation matrix between physicochemical parameters

The inter-relationship or association between the determined physicochemical properties
was tested using the Pearson’s correlation model at 5% significance level and the results
presented in Table 2. The model provides information on how the different parameter influences
one another either positively or negatively.

Table 2. Pearson’s Correlation matrix between physicochemical parameters in fruit samples

FW EP pH EC MC SG TS ViS Sd TA Ash VvC
FW 1
EP -0.355 1
pH 0.958 | -0.588 1
EC -0.831 | -0.132 | -0.641 1
MC 0.531 | -0.281 | 0.626 | -0.130 1
SG -0.293 | -0.551 | -0.025 | 0.770 | 0.461 1
TS -0.490 | 0.286 | -0.595 | 0.079 | -0.999 | -0.502 1
ViS | -0.490 | 0.699 | -0.690 | -0.060 | -0.877 | -0.683 | 0.883 1
Sd -0.301 | -0.550 | -0.032 | 0.775 | 0.453 | 0.999 | -0.494 | -0.677 1
TA | -0.987 | 0.224 | -0.900 | 0.910 | -0.437 | 0.441 | 0.392 | 0.350 | 0.448 1
Ash | -0.062 | -0.797 | 0.121 | 0.301 | -0.348 | 0.322 | 0.338 | -0.143 | 0.326 | 0.138 1
VC | -0562 | 0946 | -0.726 | 0.170 | -0.195 | -0.254 | 0.184 | 0.579 | -0.252 | 0.465 | -0.768 1

Numbers in bold are significant at 5%, FW: fruit weight, EP: edible portion, ViS; viscosity, Sd;
solid density
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The fruit weight showed positive association with pH (0.958), moisture content (MC)
(0.531) while negatively associated with electrical conductivity (EC) (-0.831), titratable acidity
(TA) (-0.987), vitamin C (-0.562), total solids and viscosity (-0.495). Edible portion showed
positive association with viscosity (0.699) and vitamin C (0.946) while associated negatively
with pH (-0.588), specific gravity (SG) (-0.551), solid density (-0.550) and ash (-0.797)
respectively. EC showed positive association with SG, solid density and TA with correlation
coefficient of 0.770, 0.775 and 0.910 respectively. The pH associated negatively with EC (-
0.699), total solids (-0.595), viscosity (-0.690), vitamin C (-0.726) and TA (-0.900) while
positively associated with MC (0.626). Moisture content relates positively with SG (0.461) and
solid density (0.453) while negatively with total solids (-0.999) and viscosity (-0.877)
respectively. Solid density related negatively with total solids (-0.494) while positively with
TA (0.448) and SG (0.999). Total solids were positive with viscosity (0.883) and negative with
SG (-0.502). Vitamin C showed positive association with viscosity (0.579) and TA (0.465)
while negatively with ash (-0.768). Significant positive relationship/association between some
physicochemical parameters has been observed in some tropic fruits in India (Athmaselvi et.
al., 2014).

4. CONCLUSION

The physicochemical analysis revealed the studied tropical fruits are of good quality.
Physicochemical parameters compared well with standards elsewhere and showed that fruits
were of good quality. This study will help the people to maintain their dietary requirements
through consumption of tropical fruits. Regular intake of tropical fruits may alleviate the
prevalence of nutrient deficiency problem from Owerri metropolis. Due to the richness in
minerals and the physicochemical quality of the studied fruits, it is recommended that
inhabitants of Owerri metropolis should consume more these fruits. Other tropical fruits not
covered here should also be analyzed for physical and chemical composition.
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