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ABSTRACT
The comparative study on selected nutritive values of Irvingia gabonensis seeds and
Abelmoschus esculentus pods was carried out using standard methods. The results of the
proximate analysis showed that both plants are good sources of carbohydrate and protein while
their functional properties showed that they had close to neutral pH values. Thus, their inclusion
in food formulation may not influence the pH of the food product. It was also observed that
Abelmoschus esculentus was more viscous than Irvingia gabonensis. Therefore the former can
be preferably used for soup thickening due to its greater draw ability. Furthermore,
Abelmoschus esculentus seeds contained higher potassium (3600.01±2.00mg/kg) and magnesium
(2300.11±1.05mg/kg) values than Irvingia gabonensis (1152.32.±2.00 and 1170.03±1.02mg/kg
respectively). In addition, Abelmoschus esculentus had higher iron (40.05±1.02mg/kg) than
Irvingia gabonensis (12.42±0.12mg/kg) seeds thus making it a better source of iron required for
healthy bone. However, both of them can serve as good sources of the minerals involved in pH
balance, regulation of heartbeat and blood pressure. The amino acid profiles of these plants
showed that they were very rich in glutamic acid (14.40±0.21 and 13.18±0.12g/100g of protein)
but poor in methionine (1.02±0.02 and 1.51±0.15g/100g protein) respectively for Irvingia
gabonensis and Abelmoschus esculentus while among the essential amino acids, leucine was the
highest (8.01±0.01 and 6.61g/100g protein respectively). Thus these values indicated that
Irvingia gabonensis could be a better source of these essential amino acids than Abelmoschus
esculentus.

INTRODUCTION
Nutritional scientists are concerned with the
research and findings of new feeding
materials in order to improve the overall
quality of humankind‟s life. Most developed
countries have advanced sufficiently in the
science of nutrition and no longer have
much nutritional problems. In developing
countries like Nigeria, where the annual
population growth rate is 2.5%1, the
situation is quite different. Therefore, there
is need for increased nutritional research

with the view to discovering new food
supplements for both man and his livestock.
Thus in order to meet the demand for
nutritionally balanced food for the world‟s
increasing population and relieve the intense
pressure on land use and natural resources,
plants used as food must be explored2.
Towards this goal in Africa, it has been
reported that over 4000 plant species have
the potential of providing food for millions
of urban and rural dwellers3. Since this is
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not an exhaustive list, there is still need for
the exploration of other non-conventional
sources in order to surmount the ever
increasing human nutritional problems.

are two common soup thickeners used in
Minna in order to establish the one of higher
nutritional advantage.
MATERIALS AND METHODS

Irvingia gabonensis (wild bush mango) is a
bush plant that produces seeds called dika,
locally known as ogbono in Ibo, oroapon in
Yoruba and magoron kurmi in Hausa. It is
cultivated mainly for these seeds while the
leaves and stem bark are used in traditional
African medicine against fever and stomach
ache4. Also, its roots, leaves and stem bark
are mixed with palm oil for the treatment of
diarrhoea5. It is also reported to have been
administered for the treatment of dysentery,
hernias, yellow fever and poison6.

Source of Materials
The seeds of Irvingia gabonensis and
Abelmoschus esculentus (okra) pods were
obtained from Kure market in Minna, Niger
State. Samples were purchased from fifteen
(15) different areas in the market and mixed
to achieve appropriate composite sampling
process.
Sample Preparations and Treatments
The kernel of Irvingia gabonensis was
obtained by cracking the shell to separate
out the seeds from the shell. The seeds were
collected and spread out on flat surfaces and
dried in the laboratory under room
temperature for two weeks for proper
drying. After this, the samples were ground
into fine powder using mortar and pestle.
The pulverized samples were then stored in
airtight polythene bags prior to the
commencement of analysis.

Abelmoschus esculentus L. (Moench) on the
other hand, is an economically important
vegetable crop grown in tropical parts of the
world7. It is cultivated as a garden crop as
well as on large commercial farms. The
ladies finger, as is also popularly called, is a
plant of African origin although it is
cultivated in the tropics, subtropics and even
warm temperate areas of the globe8. It is
known as “ila” in Yoruba, “kubewa” in
Hausa and “okwale” in Igbo9. In Nigeria,
the West African okra is reported to grow
naturally, especially in the marginal lands
along roadsides, backyard farms and
wastelands10. In general, Abelmoschus
esculentus is a prominent fruit and leafy
vegetable grown for domestic consumption
most especially for its mature pods9.
Although Kolawole et al. 9 opined that most
of its cultivation is done during the dry
season as a follow up crop to early maize
cultivation especially in the South West
Nigeria, it is also grown in the rainy season
in most parts of Niger State.

Proximate Analysis
The standard analytical procedures for food
analysis were adopted for the determination
of moisture content, crude protein, crude
fibre, percentage lipids, carbohydrate, acid
insoluble ash and energy value as described
by AOAC11.
Minerals Analysis
Sodium and potassium were determined
using Gallenkamp Flame analyzer, while
calcium, magnesium, iron, manganese, zinc
and copper were determined using Buch
Model 205 Atomic
Absorption Spectrophotometer. Phosphorus
level was determined by the phosphovanado
molybdate colorimetric technique using

The aim of this study was to compare the
chemical as well as functional properties of
Irvingia gabonensis seeds (ogbono) and
Abelmoschus esculentus (okra) pods which
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JENWAY 6100 Spectrophotometer
described by Pearson12.

as

RESULTS AND DISCUSSION

The results of the proximate analysis in
Table 1 revealed that Irvingia gabonensis
(wild bush mango) seeds contained lower
moisture (3.70±0.11%) than Abelmoschus
esculentus (okra) pods (5.52±0.07%) but
these values were lower than the 88%
moisture content reported for okra pods by
Adewole and Ilesanmi14. It also had lower
ash (2.49±0.43%), crude fibre (0.80±0.01%)
and crude protein (7.03±0.11) than
Abelmoschus esculentus pods whose values
were
7.75±0.06,
9.46±0.12
and
14.10±0.02% respectively. In this study, the
ash and crude fibre contents of the samples
were lower than those reported by Adewole
and Ilesanmi14 but their crude protein values
were higher than the 6.24% reported by the
two authors above. However, these crude
protein values were lower than the either the
20.08 or 23.68% crude protein values
reported for Sobz Pari and Pujab-8 varieties
of okra by Farooq et al., 15. The crude fat,
carbohydrate and calorific contents of
Irvingia gabonensis were higher than those
of Abelmoschus esculentus and the
25.45±2.07% crude fat value for Irvingia
gabonensis in this study was higher than the
15.12% reported for okra pods by Adewole
and Ilesanmi14 but lower than the 70 and
65.46% fat reported by Thierry et al., 16 and
Onimawo et al., 17 respectively for the
kernels of Irvingia gabonensis. This study
has indicated that the two soup thickeners
had good calorific values and could be of
high nutritional importance. The results also
showed that both samples could be good
sources of carbohydrate while Abelmoschus
esculentus may be a better source of protein
than Irvingia gabonensis.

Amino Acid Contents
From each of the pulverized samples, 50.00g
was defatted in triplicate with chloroform
and methanol mixture in a ratio 1:1. From
each of the defatted sample, 30.00g was put
into a glass ampoule, 7 cm3 of 6M HCl was
added and oxygen expelled by passing
nitrogen into the ampoule and was put in the
oven at 1050C for 22h, allowed to cool and
filtered. The filtrate was then evaporated to
dryness at 400C under vacuum in a rotary
evaporator. The residue was dissolved with
5cm3 acetate buffer (pH 2.0) and loaded into
the amino acid analyzer (the Technicon
Sequential Multi-sample Amino acid
Analyzer). The tryptophan contents of the
samples were determined by refluxing
triplicate 0.05g with 25cm3 of 4.2moldm-3
NaOH solution for 24 hours in a vacuum. To
each, 25cm3 of distilled water was added
and filterd into 100cm3 volumetric flask and
made up to the mark. The flasks were then
screened properly from sunlight and kept for
tryptophan determination13.
Functional Properties
The bulk density, water/oil absorption
capacity,
wettability,
gelatinization
temperature,
viscosity
and
pH
determinations were carried out using the
methods of AOAC11.
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Table 1: Results of the Proximate compositions of Irvingia gabonensis (wild bush mango) seeds
and Abelmoschus esculentus (okra) pod (%).
Samples
Irvingia gabonensis
3.70±0.11a

Abelmoschus esculentus
5.52±0.07b

Ash content

2.49±0.43a

7.75±0.06b

Crude fibre

0.80±0.01a

9.46±0.12b

Crude protein

7.03±0.11a

14.10±0.02b

Fat (lipid)

25.45±2.07b

5.12±0.15a

Carbohydrate
Calorific value
(kcal/100g)

60.56±0.81b

58.15±0.80a

499.29±0.12b

334.68±0.15a

Parameters
Moisture content

Values in the same row bearing same superscripts are significantly not different at p ≥ 0.05

The functional properties of the two samples
as seen in Table 2 indicated that Irvingia
gabonensis whose bulk density, water
absorption
capacity,
viscosity
and
wetttability
were
0.62±0.18g/cm3,
44.00±2.00%,
16.07±0.46
min
and
36.33±0.57% respectively were higher than
those obtained for Abelmoschus esculentus.
On the other hand, the oil absorption
capacity of the latter (40.00±2.00%) was
higher than that of the former (26.30%).
However, it was observed that their pH
values which were 6.62±0.01 and 6.49±0.06
respectively, did not differ significantly (at
p≥0.05). These pH values indicated that both
samples had close to neutral pH and that
inclusion in food formulation would not
influence the pH of their food products18.

These pH values were slightly higher than
the 5.8 reported for the seeds of Irvingia
gabonensis by Onimawo et al., 17 and this
indicated that these samples may be more
prone to microbial attack than those of
Onimawo et al., 19 . Irvingia gabonensis had
a higher water absorption capacity
(44.10±2.00%) than Abelmoschus esculentus
(35.66±2.51%) but lower oil absorption
capacity (26.30±2.00) than the latter
(40.00±2.00%). These values meant that on
the basis of industrial processing involving
water, Irvingia gabonensis kernels can be
more easily manipulated than Abelmoschus
esculentus while those involving the use of
oil will enhance the processing of the latter
more than the former20.
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TABLE 2: The functional properties of Irvingia gabonensis (wild bush mango) seeds and
Abelmoschus esculentus (okra) pod.

Parameters
Bulk density (g/cm3)

Samples
Irvingia gabonensis
0.62±0.18a

Abelmoschus esculentus
0.56±0.14b

pH

6.62±0.01a

6.49±0.06a

Water absorption capacity
(%)

44.10±2.00b

35.66±2.51a

Oil absorption capacity
(%)

26.30±2.00a

40.00±2.00b

Viscosity (min)

16.07±0.46b

5.12±0.15a

Gelation temperature (0C)

46.66±0.57b

45.33±0.57a

Wettability (secs)

36.33±0.57b

29.66±1.52a

Values in the same row bearing same superscripts are significantly not different at p ≥ 0.05

and Ilesaanmi14 for okra pods although the
61.13±1.1.10 mg/kg obtained for okra pods
in this work was lower. These mineral
contents showed that From these results, it
could be inferred that these two soup
ingredients can serve as good sources of
those minerals that play significant roles in
several biological processes especially those
involved in bone growth (calcium,
phosphorus and magnesium) and formation
of haemoglobin (iron) 21.
In Table 4, the amino acid profile of Irvingia
gabonensis
seeds
and
Abelmoschus
esculentus pods were given which showed
that the two samples are very rich in
glutamic acid with the respective values of
14.40±0.01 and 13.18±0.02 g/100g of
protein. The respective tryptophan values of
the
two
samples
(0.83±0.01
and

The investigation of the mineral contents of
the samples as shown in Table 3 revealed
that Abelmoschus esculentus whose Na, K,
Ca, Mg, P, Fe and Mn contents were
70.21±1.20, 3600.01±2.00, 24.08±1.12,
2300.11±1.05, 250.30±1.02, 40.05±1.02 and
1.20±0.10 mg/kg were higher than the
61.13±1.10, 1152.32±2.00, 15.06±0.13,
1700.03±1.02, 100.42±1.03, 12.42±0.12 and
0.84±0.12 mg/kg respectively obtained for
Irvingia gabonensis seeds. However
Irvingia gabonensis had higher copper
(5.02±0.01mg/kg)
and
zinc
(11.32±1.02mg/kg)
than
Abelmoschus
esculentus whose values were 3.02±0.12 and
9.51±0.52 respectively. The 3600.01±2.00
mg/kg sodium content of Abelmoschus
esculentus obtained in this study was higher
than the 146.48 mg/kg reported by Adewole
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0.55±0.02g/100g of protein) for Irvingia
gabonensis
seeds
and
Abelmoschus
esculentus pods were although their
respective leucine contents of 8.01±0.01 and
6.59±0.15g/100 g of protein were high

enough for them to play significant
nutritional roles in foods having them as
their constituents and this finding was in line
with that of Fowomola22.

TABLE 3: The mineral contents of Irvingia gabonensis (wild bush mango) seeds and
Abelmoschus esculentus (okra) pod in mg/kg
Sample
Parameters

Irvingia gabonensis

Abelmoschus esculentus

61.13±1.10b

70.21±1.20a

1152.32±2.00a

3600.01±2.00b

15.06±0.13a

24.08±1.12b

Magnesium

1700.03±1.02a

2300.11±1.05b

Phosphorus

100.42±1.03a

250.30±1.02b

Iron

12.42±0.12a

40.05±1.02b

Zinc

11.32±1.02a

9.51±0.52b

Manganese

0.84± 0.12a

1.20±0.10b

Sodium

Potassium

Calcium

Copper
5.02±0.01b
3.02±0.12a
Values in the same row bearing same superscripts are significantly not different at p ≥ 0.05
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TABLE 4: The amino acid profiles of Irvingia gabonensis (wild bush mango) seeds and
Abelmoschus esculentus (okra) pod in g/100g protein

Parameters

Samples
Abelmoschus esculentus

Irvingia gabonensis

Lysine

3.62±0.15a

4.32±0.02b

Histidine

2.31±0.01b

1.99±0.01a

Arginne

6.13±0.01a

6.30±0.02a

Aspartic acid

10.24±0.57b

7.56±0.41a

Threonine

3.29±0.25a

3.11±0.15a

Serin

3.04±0.25b

2.50±0.01a

Glutamic acid

14.40±0.01b

13.18±0.02a

Proline

3.23±0.03b

1.83±0.01a

Glycine

4.02±0.02a

4.19±0.18a

Alanine

3.27±0.03b

2.60±0.10a

Cystine

1.31±0.14a

1.51±0.15a

Valine

3.25±0.05a

3.31±0.15a

Methioline

1.02±0.02a

1.51±0.15a

Isoleucine

3.17±0.02a

3.27±0.03a

Leucine

8.01±0.01b

6.59±0.15a

Tyrosine

3.18±0.02b

2.52±0.01a

Phenylalanine

5.06±0.02a

5.06±0.02a

Tryptophan

0.83±0.01b

0.55±0.02a

Values in the same row bearing same superscripts are significantly not different at p ≥ 0.05

CONCLUSION.

values. They are also relatively rich in K,
Mg, P and Fe. However, the fruits of
Abelmoschus esculentus are nutritious than
the seeds of Irvingia gabonensis in terms of
their mineral constituents. Therefore, the

From the results of this study, the two
samples are characterized by high protein
contents and significant carbohydrate
56
Nigerian Journal of Chemical Research

Vol. 17, 2012

former is likely going to give a higher
nutritional advantage over the latter. In
general, this study has shown that Irvingia
gabonensis
seeds
and
Abelmoschus
esculentus pods can serve as good sources of
nutrients needed for the healthy growth of
man and his animals.
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