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ABSTRACT - The physico-chemical properties of
juice, chemical composition of fruit peels and
sensory qualities of some selected fruits (orange,
apple, pawpaw, pineapple and mango) in the
Nigerian market were evaluated to determine their
overall quality. Results of the physico-chemical
properties obtained show the following range of
values for acidity (0.40 - 1.06%b), total solids (4.20 -
8.20%), total sugar (8.55 - 13.39%), moisture
content (84.50 - 91.83%) and fruit juice content
(13.20 - 44.03%). The vitamin C for the juice
samples orange, apple, pawpaw, pineapple and
mango were 27.18, 22.10, 35.19, 37.14 and 41.07,
respectively. The results showed that crude fat,
protein, ash, crude fiber and carbohydrates
contents in fruit peels were 4.52 to 9.65%, 2.60 to
17.19%, 1.68 to 10.70%, 5.10 to 16.41% and 53.43
to 72.02% respectively. Pineapple juice was
adjudged the best in overall acceptance (8.45).
Generally, the juice samples were within the
regulatory specifications, and are fit for
consumption. Due to the proven health benefits of
phenolic compounds, peels of these fruits can be
used as good ingredients in formulation of health
benefits food products.

KEYWORDS: Fruits, Physicochemical Qualities,
Sensory, Peels, Juice

I INTRODUCTION

Fruits are nature’s wonderful gift to humankind and
packed with vitamins, minerals, anti-oxidants and
many phytonutrients (Umesh, 2009). Fruit are an
absolute feast to our sight, not just because of their
colour or flavour but also for their unique nutrients
profile that help the human body free of diseases and
stay healthy (Rudrappa, 2009). They are low in
calories and fat and are a source of simple sugars, fibre
and vitamins (Umesh, 2009). In addition, they are rich
sources of vitamin C, vitamin A, sodium, potassium,
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magnesium and cellulose (Raheena, 2009) which are
essential for optimizing our health. Fruits contain
some antioxidants like polyphenolic, flavonoids and
anthocyanin, which help human body to be protected
from oxidative stress, diseases, and cancers and it help
the body to develop capacity to fight against ailments
by boosting the immunity level (Rudrappa, 2009).
Pineapple (Ananas comosus) is an economically
important plant in the Bromelanceae family that
encompasses about 50 genera and 2000 species mostly
epiphytic (Bartholomew and Maleieux, 2004). The
worldwide total pineapple production is between 16 —
19 million tons (Fernandes et al., 2008). Pineapple and
its juice is non-alcoholic drink and the demand
continues to rise mainly due to increasing awareness
of its health benefits (Nwachukwu and Ezejiaku,
2014). Its juice have an proximate composition of 81.2
— 86.2% moisture, 13 — 19% total solid of which
sucrose, glucose and fructose are the main
compositions, 0.4% fibre and a rich source of vitamin
C (Dull, 2000). Pineapple also contains polyphenolic
compounds and possesses antioxidant activity
(Hossain and Rahman, 2011). Its pulp is juicy and
fleshy with the stem serving as a supporting fibrous
core. It is an excellent source of antioxidant, vitamin
C that is required for the collagen synthesis in the
body. Pineapple juice is largely consumed around the
world, mostly as canning industry by-products and in
the blend composition to obtain new flavours in
beverage and other products (De-Garvalho et al.,
2007).

Mango (Mangifera indica L.) is one of the
most important fruit trees in the tropics and subtropics.
It originated from the Indian subcontinent and reached
East Africa by 10th Century (Ensminger, 1994). It is
commercially grown in more than 90 countries
worldwide and is consumed both in fresh and
processed form. Over one hundred varieties are
produced worldwide, which have similar properties
but specific differences peculiar to each variety (Bally
et al., 2009). Orange (Citrus cinensis) belongs to the
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genus citrus of the family Rutaceae. It is a
distinguished, widely consumed fresh fruits and
particularly appreciated for its tangy taste. Its pulp is
an excellent source of vitamin C providing 64% of the
daily requirement of an individual. Apart from vitamin
C content of orange juice, it’s also rich in folic acid,
potassium and excellent source of bioactive
antioxidant phytochemical and they are important
trade commodities in most countries (Nwachukwu and
Ezejiaku, 2014).

Pawpaw (Carica papaya) is grown mostly
for fresh consumption or for production of latex.
C.papaya plants produce natural compounds
(annonaceous, acetogenins) in leaf bark and twig
tissues that possess both highly anti-tumour and
pesticidal properties (Nwachukwu and Ezejiaku,
2014). The papaya fruit, as well as all other parts of
the plant, contain a milky juice in which an active
principle known as papain is present that has value as
a remedy in dyspepsia and has been utilized for the
clarification of beer. The juice has been in use on meat
to make it tender, (De-Garvalho et al., 2007). The
unripe fruit is used as a remedy for ulcer and
impotence. It cleans bacteria from the intestines and
hence encourages the absorption of vitamins and
minerals, especially vitamin Bi..

Fruits peels are normally throw away as
waste into environment but different phytochemicals
present in them like in any other plant makes them
important  alternative source of natural of
antioxidant/antinutrient (De-Garvalho et al., 2007).
Hence, attention should be paid for proper extraction
of these compounds and check their suitability as the
rapentitice. This will increase the aggregate value of
the agro industrial waste. The waste product from food
forest or agricultural industries wastes (Kaneria et al.,
2012a). The aim of this study is to determine the
physico-chemical and sensory qualities of juice
extracted from five selected fruit (pineapple, apple,

1. RESULTS AND DISCUSSION

mango, orange and pawpaw) and chemical
composition of their peels.

1. MATERIALS AND METHOD

Collection of Fruits : The selected fruits used for this
work (pineapple, apple, mango, orange and pawpaw)
were obtained from Oba’s market in Owo, Ondo state.

Processing of Raw Materials: The fruits (pineapple,
apple, mango, orange and pawpaw) were washed
thoroughly under tap water, followed by distilled
water to remove foreign extraneous materials. The
fruits that had been properly washed were hand peeled
using kitchen knives. The pulp was separated from the
seeds and peels. The pulp was reduced in size to
increase the rate of extraction of liquid components
and also for ease of blending. The blended pulp was
extracted using sterilized white muslin cloth. Juice
obtained was cloudy as some suspended particles were
present. The peels were oven-dried at 37°C for
72hours and then ground to fine powder.

Physicochemical Quality of the Fruit Juice: The pH
and the total dissolved solids (TSS) were done using
the method of Dauda et al.,( 2017).The total titratable
acidity (TTA) was done using the method of Lacey et
al. (2009).The ascorbic acid (vitamin- C) content was
determined by the method described by Dauda et al.,(
2017) with some madifications.

Chemical Qualities of the fruit peels: The chemical
qualities of the fruit peels were done using the methods
describe by AOAC (2005).

Sensory Evaluation: This was judged for colour,
taste, flavour and general acceptability on a nine point
hedonic scale, varying from “dislike extremely” (score
1) to “like extremely” (score 9). This was used
according to the method of AOAC (2005).

Table 1: Physico-chemical analysis of different brands of juice samples

Fruits Moisture pH TSS
Content
(%)

TTA Total Juice

Vitamins C
Sugars content

Pineapple  84.50+2.01 4.00+0.10 4.20+0.71 0.40+1.10 12.29+#1.04 13.20+1.29 37.14+1.10
Mango 91.83+3.11 4.50+0.18 6.37¥1.05 0.68£1.00 13.20+0.95 20.50+2.10 41.07+0.15

Apple 90.02+2.05 3.60+0.70  7.25+0.70  0.85+1.04 8.35+1.50 29.03+1.80 22.10+1.08
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Orange 88.20+2.01  3.23+0.10 8.20+0.95 1.06+1.07 9.56+0.08 44.03£1.30  27.1840.05
Pawpaw 89.01+1.50 4.0740.07 7.95+0.11 0.90£0.25 9.20+0.16 36.50+1.30  35.19+0.05
Data are mean values of duplicate determinations + standard deviation.
Table 2: Proximate Composition of Fruit Peels
Fruits Peel Crude Protein  Crude Fat Ash Crude Fibers Carbohydrate
Pineapple 5.18+0.08 5.73+0.70 4.40+0.10 14.85+0.05 69.84+0.74
Mango 5.09+0.09 4.52+0.40 3.28+0.15 16.41+0.10 70.70+0.92
Apple 2.60+0.15 9.65+1.80 1.68+0.10 14.05+0.05 72.02+0.16
Orange 14.77+0.02 9.25+0.60 10.70+0.55 5.10+0.88 60.18+0.44
Pawpaw 17.19+0.77 5.77+0.37 10.22+0.05 13.39+0.12 53.43£0.55

Values are means = standard deviations of three replicate measurements

Table 3: Sensory Evaluation of Juice Samples

Fruits Peel Colour Taste Flavour General Acceptability
Pineapple 4.16+£0.87¢ 3.82+0.96* 5.16+0.71* 7.32+0.662

Mango 4.10+0.07° 3.02+0.16° 4.17+0.75" 7.02+0.06?

Apple 3.84+0.90° 2.83+0.73° 3.74+0.83° 5.16+0.68°

Orange 4.03+0.90° 2.83+0.73° 3.74+0.83° 5.14+0.88¢

Pawpaw 3.64+0.80*° 2.63+0.53° 3.54+0.03° 5.01+0.008°

*Means within a row with different letters are significantly different at P<0.05.

Juice is a liquid that is naturally contained in fruit. It is
commonly consumed as a beverage or used as an
ingredient or flavouring in foods. It is also consumed
for their perceived health benefits. The results
obtained from the physico-chemical analysis of the
fruits juice samples are presented in Table 1. The
moisture content in the fruit juice analyzed ranged
from 84.50 to 91.83%. Pawpaw had the lowest value
of 84.50%. The moisture content has an inverse
relationship with the total fruit juice content. The pH
of the juice samples range from 3.23 to 4.50. Mango
had the highest pH value of 4.50. The reverse was
observed in the results for acidity, in which orange had
the highest value of 1.06%, while pineapple, mango,
apple and pawpaw had 0.40, 0.68, 0.85 and 0.90%,
respectively.

Kareem and Adebowale (2007) reported that
the dominant acid in orange juice is citric acid. Food
acids dictate the dominant microflora in foods and to
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a large extent will determine the shelf stability of the
juice (Ezeama, 2007). The more acidic the juice, the
less susceptible to bacterial action but the more
susceptible to the action of yeasts and moulds (Jay,
2000). Moreover Anvoh et al. (2009) reported that
fruit acids influence colour, flavour and gustative
characteristics of the juice products. These results
were similar to that reported by Braddock (1999)
which had earlier reported on orange (0.7-0.8%) and
grape fruits (1.1-1.3%) respectively. Its stability might
be due to the stable concentration of the organic acid
in the juice judging by the report of Fasoyiro et al.,
(2005) that says that increase in titratable acidity could
be due to presence of preservatives, and in this work,
no preservative was added to the juice produced.

The total solids content of the fruit juices
were: 4.20, 6.37, 7.25, 8.20 and 7.95% for pineapple,
mango, apple, orange and pawpaw respectively. The
total (soluble and non-soluble) solids are used as
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indicators of the fruit juice content that ranged from
13.2 to 44.03% in the orange juice samples. The total
solids and juice content are used in characterizing the
quality of juice and other beverage products (Egbekun
and Akubor, 2007; Adubofuor et al., 2010) The
stability which is an indication of the maturity of the
fruits used might be part of the reason the juice was
palatable and acceptable, as it can be deduced that
reducing sugars are the main constituents of soluble
solids.

The slight reduction noticed in the values of
TSS might be due to the utilization of sugars by
fermenting organisms, which could have led to the
slight degradation noticed. This corroborated the
report of Costa et al., (2003) for juice stored after hot
fill and aseptic processing. The total sugar was highest
in mango (13.20%) and lowest in apple (8.35%). The
total (reducing and non-reducing) sugars to a large
extent determine the sweetness of juices and
beverages. It could be used for masking the
astringency derived from organic acids (Anvoh et al.,
2009; Adeola and Aworh, 2010). When compared
with the recommended dietary allowances (RDA) of
130 g/day (EI-Sheikha et al., 2010), for total sugars,
the orange juice samples will contribute to the average
15.40%. Wardlaw (2004) reported that frequent
consumption of sugar sweetened beverages may be
associated with larger weight gain and increased risk
of type 2 diabetes.

It was observed that the vitamin C contents
vary among the different brands of juices sample.
Mango had the highest content of vitamin C (41.07
mg) while apple had the lowest values of 22.10. Fruit
juices are important in the delivery of body fluid and
essential micro-nutrients such as vitamins (Landon,
2007) and the nutritional significance of food nutrients
is related to their contribution to the recommended
dietary allowance (RDA) (Wardlaw, 2004). Ascorbic
acid content of fruit juices is the most prominent
quality index of fruit juices due to its health
significance as a vitamin and cellular antioxidant
(Landon, 2007).

In the five analysed fruit peels, the protein
content ranged from 2.60 + 0.15t0 17.19 £ 0.77%; the
minimum level was found in apple peel and the
maximum in pawpaw peels. This protein content
found in pawpaw peels (17.19 %= 0.77%) was
comparable to 17.9% obtained by Munguti et al.
(2006) but higher compared to the protein content
(14.1%) found in Solo pawpaw peel by Okai et al.
(2010). The protein content in mango peel (5.09 +
0.09%) was comparable to the crude proteins levels
(4.68% and 4.32%) found in mango peels respectively
by Omutubga et al. (2012). The crude fat of fruit peels
ranged from 4.52 + 0.40 to 9.65 + 1.80 % with mango
peels having the lowest content and apple peels the
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highest level. The crude fibre in apple peels, pawpaw
peels, orange peels and in mango peels was
comparable to the content obtained respectively in
apple star peel (8.94%) by Ukana et al. (2012), in
pawpaw peel (5.78%) by Okai et al. (2010), in orange
peel (9.52%) by Magda et al. (2008) and in mango
peels (4.80%) by Omutubga et al. (2012).

The ash content of fruit peels under study
varied from 1.68 + 0.10% in apple peels to 10.70
0.55% in orange peels. Similar observations was made
by Naseem et al. (2012) who reported that the ash
content in different orange peels varied from 6.4 to
12.8%. The concentrations of ash found in mango
peels (3.24 + 0.18%) were comparable to the level
found by Naseem et al. (2012) in pawpaw peels (5.01
+ 0.14%) and in mango peels (3.88%) by Omutubga et
al. (2012).

The crude fibers and carbohydrates content
of fruit peels respectively ranged from 13.39 £ 0.12 to
16.41 £ 0.10% and from 53.43 + 0.55 to 72.02 +
0.16%. The crude fibres level observed in mango peels
(14.41 + 0.10%) was comparable to the content
obtained with watermelon peels (16.50 + 0.74%) by
Ismail et al. (2014). However, the carbohydrates level
observed in apple peels (72.02 £+ 0.16%) was lower
than 78.67% in apple peel by the same author. This
might be due either to the differences in varieties of
cultivars.

Table 3 summarizes the results for the
sensory evaluation and overall acceptability of the
juice samples. The statistical analysis revealed that
there were significant difference (p<0.05) among the
juice samples in the sensory attributes observed.
Pineapple had the highest score (4.16), while pawpaw
had the lowest score (3.64) for colour. The appearance
was based on how the colours appeal to the panelists.
Browning in the beverages could have been due to
Maillard-type reactions (Potter and Hotchkiss, 2006)
resulting from the presence of reducing sugars,
proteins and amino acids, also, due to the effect of
severe heating during processing on the quality
attributes (Mannay and Shadaksharaswany,2005).

Similar trends were observed for the sensory
ratings of flavour in the juice samples, pawpaw had the
lowest scores (3.54) followed by orange and pineapple
(3.74). Acidity contributes to the development of
flavour through a proper sugar-acid ratio thereby
modifying the sweetness of sugar (Adeola and Aworh,
2010). The residual after taste was characterized by
perceived bitterness after swallowing the juice
samples by the panelists. This bitter perception was
prominent in pawpaw (2.63), apple, and orange (2.83).
The panelists affirmed that this was responsible for
their low scores on flavour and aroma. Mannay and
Shadaksharaswany (2005), reported that the inclusion
of additives could affect the organoleptic qualities of
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food products. Pineapple and mango had the best
overall acceptability ratings of 7.32 and 7.02,
respectively.

V. CONCLUSION

Consumption of these beverages is desirable as they
would serve as good sources of vitamins and body
electrolytes. The results from this study show that the
orange juice samples would need to be supplemented
with other nutrient sources in the diet to meet up with
the RDA requirements for a healthy nutrition. The
results also show that the juices samples were good for
human consumption most especially pineapple and
mango which had the best overall acceptability. It can
be concluded from the research work that juice can be
produced from varieties of fruits like pineapple,
mango, apple, orange and pawpaw and could give a
satisfactory and acceptable product, which can
compare favourably with any commercial juice
products. Citrus peels are good source of important
nutrients and phytochemicals incorporation of citrus
peels in food product may boost the flavor and
acceptability of the product but also to have bioactive
compound known for their health benefits.
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