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Abstract: The physicochemical changes in pawpaw (Carica papaya) seeds during normal storage ripening
stages (mature unripe, ripe and overripe) were investigated in terms of the proximate, mineral and
antinutritional composition using standard analytical techniques. From the analysis, the % proximate
composition of mature unripe, ripe and overripe pawpaw seeds showed that it has moisture content (5.00+0.01,
10.00+0.02, 10.0040.02), ash content (8.00+0.03, 9.00+0.02, 9.0040.05), crude fibre (32.00+0.01, 35.00+0.01,
35.0040.00), fat (26.00+0.03, 27.00+0.05, 26.00+0.01), crude protein (5.90+0.04, 6.00+0.03 and 6.5+0.05) and
carbohydrate (23.10+0.05, 13.00+0.01 and13.50+0.00). The elements determined in ppm include manganese
(36.81+0.01, 35.10+0.01 and 39.28+0.05), iron (50.11+0.01, 49.66+0.04 and 53.48+0.07) and zinc (18.17+0.05,
15.9940.01 and 21.08+0.02) in mature unripe, ripe and overripe pawpaw seeds respectively. The antinutrients
in mg/100g are phytate (7.89+0.02, 9.25+0.10 and 6.54+0.30), saponin (1.04+0.20, 1.22+0.10 and 1.07+0.40),
oxalate (0.32+0.00, 0.25+0.01 and 0.41+0.10), tannin (0.15+0.02, 0.10+0.01 and 0.16+0.20) and trypsin
inhibitor (0.20+0.10, 0.09+0.10 and 0.14+0.20) in the samples. The results showed that the seeds at various
stages of ripening are cheap source of minerals and fat to man and animal and could be utilized commercially.
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I Introduction

Fruits and vegetables are nutrient suppliers which have effects on several functions of man. Pawpaw
(Carica papaya) belongs to the family caricaceae with over 22 species while only one member of the genus
carica is cultivated as fruit tree.

According to Food and agriculture Organization [1], it is an invaluable plant that is prevalent
throughout tropical Africa and Nigeria is the third largest producer globally. It is eaten because of its nutritional
value and its medicinal properties. This also makes it to be of economic value. The fruit is rich in provitamin A,
carotenoids, lycopene, vitamins, dietary minerals and dietary fibre [2,3]. The skin, pulp and seed contain
varieties of phytochemicals including natural phenol and flavonoids which have antioxidant properties [4].

It was also reported that they may contain immunomodulary compounds that can cause growth and
contains compounds that kill parasites [5]. Okeniyi et al.,[6], noticed that they are antihelminthic and
antiamoebic in activities as well as anticancer and antidiabetic properties. This research work was carried out to
determine the physicochemical changes in pawpaw seeds under normal storage ripening in order to expand its
usages.

1 Materials and Methods
2.1 Sample Collection
The pawpaw (Carica papaya) fruits were collected from Iba town, Ifelodun Local Government of Osun
State, Nigeria.

2.2 Sample Preparation

The matured fruits were separated into three parts, the first part (mature unripe), the other two parts
were subjected to normal storage ripening (at room temperature) in the laboratory. The second sample was taken
when the fruits became ripe while the third part was allowed to overripe. The samples were sliced opened using
sterilized stainless steel laboratory knife and the seeds collected separately. The seeds were washed in distilled
water, sun dried, grinded with a (Phillips Harris model) laboratory blender, passed through a 2mm sieve and the
powder stored in polythene bags ready for further analysis.

2.3 Proximate Analysis
The moisture content, dry matter, crude fibre, crude protein, ash and ether extract of the seeds of
pawpaw (Carica papaya) were analyzed by the methods of AOAC, [7].
Carbohydrate content was determined by difference.
% Carbohydrate = 100 — (% Ash + %Fibre + % Moisture + %Protein + %Fat)
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2.4 Mineral Determination
The micronutrients (zinc, iron and manganese) were all determined by spectrophotometric methods

using Atomic Absorption Spectrophotometer [7].
2.5 Antinutrient Determination

Phytate content was determined using Onwuka [8] method while saponin, oxalate, tannins and trypsin
inhibitor were determined using method of Pearson [9].

1 Results and Discussion

3.1 Results
Table 1: Proximate Analysis (%) of Pawpaw Seeds under Normal Storage Ripening.
Parameters A B C
Moisture 5.00£0.01 10.00+0.02 10.00+0.02
Dry matter 95.00+0.01 90.00+0.04 90.00+0.00
Ash 8.00£0.03 9.00£0.02 9.00£0.05
Crude fibre 32.00+0.01 35.00+0.01 35.00+0.00
Fat 26.00+0.03 27.00+0.05 26.00+0.01
Crude protein 5.90+0.04 6.00+0.03 6.50+0.05
Carbohydrate 23.10+0.05 13.00+0.01 13.50+0.00
n=2
A- mature unripe seed
B - ripe seed

B- overripe seed

Table 2: Microelements of Pawpaw Seeds (mg/kg)

Elements A B C
Manganese (Mn) 36.81+0.01 35.1+0.01 39.28+0.05
Iron (Fe) 50.11+0.01 49.66+0.04 53.48+0.07
Zinc (Zn) 18.17+0.05 15.99+0.01 21.08+0.02
n=2

Table 3: Antinutrient Composition of Pawpaw Seed (mg/1009)

Parameter A B C
Phytate 7.89£0.01 9.25+0.03 6.54+0.01
Saponin 1.04+0.02 1.22+0.05 1.07£0.05
Oxalate 0.32+£0.03 0.25+0.02 0.41+0.02
Tannin 0.15+0.05 0.10£0.00 0.16+0.01
Trypsin inhibitor 0.12+0.02 0.09+0.02 0.14+0.03
n=2

3.2 Discussion

The proximate compositions of pawpaw (Carica papaya) seeds from mature unripe, ripe and overripe
fruits are presented in Table 1. The moisture content (%) of matured unripe seed was found to be 5.00+0.01
which increased to 10.00% in the ripe and overripe stages. There is deviation in moisture content when
compared to 7.20+0.00% reported for the seed by Puangsri et al., [10]. Low moisture content of the matured
unripe seed means it can be stored for a longer period than ripe and overripe ones because of its better resistance
to microbial attack [11].

Crude fibre content increases from 32.00+0.01% in mature unripe to 35.00+0.01% for both ripe and
overripe seeds. The value of 19.1 + 0.2% reported by Puangsri et al., [10] is low compared to those found at the
various stages determined. The fibre content is an indication that it contains a portion of cellulose, hemicellulose
and lignin. Its high content makes it potential raw material in feed formulation since it causes good bowel
movement and aid absorption [8]. It also slows the release of glucose into blood stream.

The ash content in mature unripe stage was 8.00% and increases to 9.00% in ripe and overripe stages.
The 8.9% ash content for the samples was in line 8.2 £ 0.1% as determined by Puangsri et al., [10]. Ash content
indicates level of mineral content of a material. The high level obtained showed that they might not be useful as
a livestock feed because the value is higher than 1.5-2.5% suggested for livestock feed.
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The ether extract (fat) increases from 26.00% in matured unripe to 27.00% in ripe and later decreased in the
overripe sample to 26.00%. This might be due to microbial activities that make use of fat as source of energy in
the ripening process. Fat content of a sample is important because it determines its palatability. Pawpaw seeds at
different ripening stages can therefore be good sources of fat to the populace.

The protein level of 5.90%, 6.00% and 6.50% in matured unripe, ripe and overripe stages respectively showed
the gradual increase as ripening increases because of microbial activities in the ripening stages especially in the
overripe sample. The low protein content in the samples could be as a result of increase in the sugar content and
therefore needs to be supplemented from other sources because protein is useful in the repairing of the worn out
tissues and building up of new ones [12]. High protein content improves organoleptic properties of food
materials.

Carbohydrate levels decreased from 23.10% in mature unripe to 13.00% in ripe mature seed and later

increases to 13.50%. The decrease in carbohydrate content may be because of the enzymes activities that use
carbohydrate as the source of energy during ripening process. The later increase may be due to conversion of fat
to carbohydrate in the overripe stage and this may account for the sweetness of the sample at this stage.
Table 2 showed the mineral element composition. Manganese (Mn) and iron (Fe) contents were found to be
highest in overripe stage and lowest in ripe seed. Mn plays structural role in chloroplast system, DNA and RNA
and maybe responsible for colour, taste and smell. It is a cofactor fatty acid synthesis [13], iron (Fe) content
reduces from 50.11ppm in matured unripe to 49.66ppm in ripe and then increases to 53.48 in overripe seed. Iron
is required for the synthesis of hemoglobin and myoglobin, which are oxygen carriers in the blood and muscle.
The values obtained from the various stages are above the daily requirement for men and non-menstruating and
pregnant women of 18 mg/day. Zinc (Zn) was found to be highest in the overripe seed and lowest in the ripe
stage. This may be due to some biological changes that have taken place during the ripening process. Zn is
essential, in minute amount for growth, tissue repair, normal function of immune system and obligatory
excretion [14].

The determination of the amount antinutrients in the samples is necessary because their reseearch can
reduce essential nutrients bioavailability. Some of these antinutrients have been found to have protection against
some diseases. From table 3, ripening was found to decrease the levels of phytate, saponin, oxalate and tannin
while the level of trypsin inhibitors increased. Phytate level increases from 7.89+0.01% in unripe to 9.25+0.03%
in ripe and then reduces to 6.54+0.01% in overripe. Phytate has strong binding capacity and forms insoluble
complexes with multivalent cations, including Ca, Mg, Fe and Zn, and render them biologically unavailable.
Saponin level was found to be 1.04+0.02%, 1.22+0.05% and 1.07+0.05% in matured unripe, ripe and overripe
stages respectively. Saponins are glycoside component referred to as natural detergent because of their foaming
ability and possess both beneficial and deleterious property depending on concentration in samples. It has anti-
carcinogenic properties, immune modulation activities and regulation of cell proliferation as well as cholesterol
lowering activity. The results showed that ripening could also be a way of reducing antinutrients in food
samples.

Oxalate content reduced from 0.32+0.03% in mature unripe to 0.25+0.02% in ripe and then increase to
0.21+0.02% in overripe sample. Generally, small amounts of oxalate may occur in many vegetables and fruits
but do not pose nutritional problems.

Tannin content was found to be 0.15+0.05%, 0.10+0.00% and 0.16+0.01% for matured unripe, ripe and
overripe seeds respectively. Tannin is an antinutrient that inhibits activity of digestive enzymes. The lower
values obtained for tannin is very important because tannic acid above 10% of total dry weight affects overall
nutritional potential of food material. Importantly, tannin can be used in treatment of skin eruption due to their
astringent properties.

Trypsin inhibitor have 0.12+0.02%, 0.90+0.02% and 0.14+0.01% values for mature unripe, ripe and
overripe samples respectively showing an increase in values as ripening progresses.

V. Conclusion
It can be concluded from the research work that Pawpaw seeds (especially the overripe sample) are
good sources of protein, energy, nutritive minerals coupled with low antinutrient values which could make it
useful as alternative source of raw material in feed formulation.
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