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The proximate analysis (moisture, crude protein, crude fat, mineral ash and total carbohydrates) in the kernels
and flour of African Bush Mango (Irvingia gabonensis) were investigated. The results revealed that the kernels
contained moistute (2.5 g/100 g), crude protein (8.9 ¢/100 g), crude fat (68.4 g/100 g), mineral ash (2.3 g/100 g)
and total carbohydrates (18.7 g/100 g). The defatted flour was also found to contain moisture (6.4 g/100 g),
crude protein (25.2 g/100 g), mineral ash (6.2 g/100 g) and total carbohydrates (62.2 g/100 g). The physico-
chemical characteristics of its oil revealed that its oil has colour intensity of 3.4 Lovibond units, free fatty acids
(2.72 g/100 g), peroxide value (0.5 meq O,/Kg), iodine value (8.2 ¢ 1,/100 g) and saponification value (256.5 mg
KOH/g). The fatty acid composition of the fat showed that it is rich in myristic acid (61.7%) and contains

substantial amount of medium chain lauric acid (27.6%).
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INTRODUCTION

The exploitation of several underutilized legumes
and oilseeds as sources of vegetable protein to
augment supplies from the inadequate animal
sources has been well reported (Kinsella, 1976;
Sosulski, et al., 1976; Kinsella, 1979; Booma and
Prakash, 1990). One of these lesser known seeds is
Irvingia gabonensis which hitherto was mainly grown
for mitigating deforestation and environmental
degradation due to the size and height of its tree in
the sub-sahara African region from where it
originates (Leakey ez al, 2003, 2005). In the
Irvingiaceae tamily of plants, 1. gabonensis and L
wombolu kernels are well known. However, I
gabonensis is known for its edible fleshy fruits by
which it has other common names like dika fruit,
African bush mango, wild mango, sweet bush
mango; whereas the fruit of I. wombolu is bitter and
not eaten but their kernels are used in local food
preparations (Leakey ez al, 2005; Ainge and
Brown, 2001; Okolo, 2000). Natural geographical
distribution of both species span through the
humid forest zones of West and Central Africa,
including Angola, Cameroon, Central African
Republic, Congo, Céte d'Ivoire, Democratic
Republic of Congo, Equatorial Guinea, Gabon,
Ghana, Guinea-Bissau, Liberia, Nigeria, Senegal
and Sierra Leone, Sudan, Uganda, Sao Tome and
Principe (Kengni ezal., 2011).

Irvingia gabonensis fruit is a broadly ellipsoid drupe;
yellowish and having very juicy fibrous pulp when
ripe. Its stony nut encases an oil rich
dicotyledonous kernel wrapped inside a brown
seed-coat (Ogunsina ef al., 2008a, b). The average
length, width and thickness of the nut are
43.3%30.62x22.11 mm respectively (Ogunsina ef
al., 20082). In Nigeria, Ghana and Gabon, the
powdered full fat kernels of either I. gabonensis or 1.
wombolu or a mixture of both is cooked with leafy
vegetables (Eka, 1980; Ekpe ef al, 2007), chili
powder, smoked fish, crayfish, meat, spices and
other additives into a thick, gelatinized, slimy and
assorted draw soup called oghono. Ogbono is usually
eaten as a delicacy with solid foods such as eba or
foofo in the South Western part of Nigeria. Ainge
and Brown (2001) reported that the defatted flour
of I. gabonensis is potentially useful as raw material
in food products development. Based on its
nutritional properties, the kernel oil and meal have
been reported as potential base materials for
confectioneries, edible fats, soaps and cosmetics
(Agbor, 1994; Joseph, 1995 and Ayuk ez al., 1999).
For instance, dika bread is a popular local food
snack in Gabon. With about 100,000 metric tons
valued at $300,000 traded in 1997 L gabonensis
kernels promise high revenue for producers, who
are majorly rural dwellers (Ainge and Brown,
2001; Ndoye e al, 1998; Ladipo and Boland,
1994).
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The widespread utilization of 1. gabonensis kernels
as a local sub-sahara African traditional food
necessitates a good understanding of the
properties that could further promote its
exploitation (Ejiofor, 1994; Leakey and Newton,
1994; Vivien and Faure, 1996; Ladipo e al., 1996).
Previous studies by other researchers on the
compositional, nutritional and biochemical
aspects of I. gabonensis kernels and its kernel fat
constitute the currently existing literatures.
Onimawo ¢ al. (2003) reported the proximate
composition of I. gabonensis kernel as including
moisture, crude protein, crude fat, mineral ash,
crude fiber and carbohydrates. Leakey ez a/. (2005)
reported the fat content of 151 dika nut kernels
from 24 dika nut trees of Cameroon and Nigeria
ranged from 37.5 75.5% while their fatty acid
composition showed lauric acid (33.5-42.1%) and
myristic acid (48.7-55.5%) as the major fatty acids.
Ngondi e al. (2005) studied the effect of L
gabonensis seed kernel oil on blood and liver lipid
levels of lean and overweight rats. Womeni ez a/.
(2008) performed aqueous enzymatic oil
extraction from 1. gabonensis seed kernels belonging
to Ebolowa, Southern Cameroon. Matos e al.
(2009) reported the chemical composition and
thermal property of I gabonensis kernel oil
belonging to two Congo Brazzaville localities of
Ouesso and Sibiti. Olawale (2010) reported the
total fat content and neutral lipids of I. gabonensis
kernel oil obtained from Ogbomoso area in
Nigeria. Nangue ¢ al. (2011) reported that the
increasing amount of dika nut fat significantly alter
cholesterol and triglyceride at high dose diet, but
also increase HDIL-cholesterol in young wistar
rats. Bello ez /. (2011) showed the possibility of 1.
gabonensis kernel oil as a biofuel to be used as
alternative fuel for diesel engines. However,
studies on Ooro Ibadan cultivar of Irvingia gabonensis
has not been documented hitherto. Given the local
popularity of Ooro Ibadan fruits among the Oyo
people of South Western Nigeria and increasing
acceptance of the soup prepared from its
powdered kernels (Ogbono soup) in West African
coasts, this study focused on the evaluation of
proximate compositions of Ooro Ibadan kernels
(OIK) and the characteristics of its oil as a step to
extending its exploitation in human food systems.

MATERIALS AND METHODS
Clean and dried African bush mango kernels (Ooro
Ibadan cultivar) botanically identified as 1. gabonesis
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were obtained from farms in Iware village, Ibadan,
Nigeria in December, 2008.

Proximate Composition of Full Fat Oik and
Defatted Oik Flour

The moisture content of ground OIK was
determined by oven drying the sample at 105°C
for 4 h and expressed as g/100g seeds, according
to AOCS Method No: Ai 2-75 (Firestone, 1998).
The fat content of ground OIK was determined
by Soxhlet's extraction method. Approximately 10
g of ground OIK was packed in cellulose
extraction thimbles (Whatman). The thimble was
placed in the extractor and hot solvent (35-40°C)
was percolated continuously for 8 h and the
miscella was desolventized by flash evaporation
and oil content was determined gravimetrically
and expressed as g/100g seeds. Percent nitrogen
content of samples was determined by Kjeldahl
method and multiplied by a factor of 6.25 to
obtain crude protein and expressed as g/100g
kernels (AOAC, 2000). The mineral ash content
was determined by incineration and ashing in a
muffle furnace at 550°C for 6 h. The weight
difference was calculated and expressed as g/100g
kernels (AOAC, 2000). Total carbohydrates was
calculated by the difference in total dry matter.

Evaluation of Physicochemical
Characteristics of OIK fat

The color of the melted fat (oil) was determined
by transmission measurementin a 1 inch cell using
a Lovibond tintometer (Model - F, The
Tintometer Ltd., Salisbury, UK.) and calculated as
5 X Red units + 1 X Yellow units (5R + Y value)
and expressed as Lovibond units. Free fatty acids
value (FFA) of the fat was determined by AOCS
Method No: Ca 5a-40 (1997) and expressed as
g/100g oil. Peroxide value (PV) of fat was
determined by AOCS Method No: Cd 8-53 (1997)
and expressed as meq O, / kg oil. Todine value
(IV) of the fat was determined by AOCS Method
No: Cd 1-25 (1997) and expressed as g I, / g oil.
Saponification value (SV) of the fat was
determined by AOCS Method No: Cd 3c-91
(1997) and expressed as mg KOH/g oil
(Firestone, 1998).

Determination of Fatty Acid Composition of
Oik Fat

Fatty acid methyl ester (FAME) of OIK fat was
prepared by transesterification using methanolic
KOH according to the AOCS method Ce 2-66
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(1997) in Firestone (1998). The FAMEs were
separated in a gas chromatograph (Model GC-
15A, Shimadzu corporation, Japan) equipped with
a hydrogen flame detector (FID) using a S.S.
column coated with 15% DEGS on chromosob
w/HP 80-100 mesh as the stationary phase. The
column oven temperature was 180°C. Injector and
detector temperatures were 220 and 230°C
respectively and the carrier gas, nitrogen was
maintained at a flow rate of 40 ml/min. The fatty
acids in the sample were identified by comparing
retention times of FAMEs with those of standard
FAME mix C8 - C24 (Supelco, Belle, USA). The
fatty acids were expressed as relative area percent.

Reagents used for all investigation were of
analytical grade and all the experiments were
performed using glass-triple-distilled water.

Statistical Analysis
All the analyses were done in triplicate and the
mean values * standard deviation are provided.

RESULTS AND DISCUSSION

The summary of the proximate compositions of
full fat OIK and its defatted flour is provided in
Table 1. It was found that OIK had moisture
(2.5¢/100g), crude protein (8.9g/100g), crude fat
(68.4g/100g), mineral ash (2.3g/100g) and total
catbohydrates (18.7g/100g). The proximate
composition of OIK suggested that it is a rich
source of edible fat (68.4g/100g). Onimawo e al.
(2003) reported that the proximate composition
of I gabonensis seed had moisture, crude protein,
crude fat, mineral ash, crude fiber and

179

carbohydrates to the extent of 3.36%, 7.70%,
05.46%, 2.26%, 10.23% and 10.93% respectively.
The proximate composition determined in the
present study agreed very well with earlier
reported values (Onimawo ez a/., 2003 and Gliami
et al.,, 1994). The proximate composition of OIK
revealed thatitis essentially a rich source of edible
crude fat with about 68% edible fat. Previous
reports on the crude fat content of 1. gabonensis
kernels were 54-67% (Oke and Umoh, 1978) and
72% (Ejiofor, 1994). Leakey e al. (2005) reported
the fat content of 151 dika nut kernels from 24
dika nut trees of Cameroon and Nigeria which
ranged from 37.5 - 75.5%. Some oil bearing
products with such high percentage of crude oil
are coconut, almond, pistachio, sunflower, walnut,
and water melon seeds which contained 62.3, 58.9,
53.5,52.1, 64.5 and 52.6 % respectively (Gopalan
et al, 2007). The defatted OIK flour had a
composition of moisture (6.4g/100g), crude
protein (25.2g/100g), mineral ash (6.2g/100g) and
total carbohydrates (62.2g/100g).

The physico-chemical characteristics of OIK fat
are shown in Table 2. It showed that the oil has
color intensity of 3.4 Lovibond units, free fatty
acids (2.72g/100g), peroxide value (0.5meq O,/ kg
fat), iodine wvalue (8.2g 1,/100g fat) and
saponification value (256.5mg KOH/g).
Information regarding previous studies on these
physico-chemical characteristics of I. gabonensis
kernel fat was scanty hence direct comparison was
not possible. The fatty acid composition of OIK
fat revealed a high amount of myristic acid
(61.7%), lauric acid (27.6%); other fatty acids

Table 1. Proximate Composition of Ooro Ibadan Kernels (Irvingia gabonensis)

Full fat kernel g/ 100 g
Moisture content 2.55+0.02
Crude Fat 68.37+2.44
Crude Protein 8.90£0.6
Mineral Ash 2.32+0.12
Total Carbohydrates 18.67 + 1.47
Defatted flour
Moisture content 6.41 £0.51
Crude Protein 25.19 £0.36
Mineral Ash 6.20+0.05
62.19 +£0.45

Total Carbohydrates

Each value represented mean =SD of n=3
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Table 2. Physico-chemical Characteristics of Ooro Ibadan Kernels (Irvingia gabonensis) fat

Parameters

OIK fat

Appearance

Color (1' cell, SR +Y, Lovibond units

White solid at room temperature and clear liquid

after melting

3.4 (2.4Y + 0.2R + OW + 0B)

Free fatty acid content (g/100g fat) 2.72£0.12
Peroxide value (meq O, /Kg fat) 0.5+0.04
Iodine value (g I / 100g fat) 82+04
Saponification value (mg KOH / g fat) 256.5+0.8
Fatty acid composition (relative area %)

Lauric acid (C 12:0) 27.63 +£0.35
Mpyristic acid (C 14:0) 61.68 +0.67
Palmitic acid (C 16:0) 7.49 £0.24
Stearic acid (C 18:0) 0.81+0.11
Oleic acid (C 18:1) 2.12+0.21
Linoleic acid (C 18:2) 0.27+0.05
% Saturated fatty acids (S) 97.61

% Monounsaturated fatty acids (M) 2.12

% Polyunsaturated fatty acids (P) 0.27

present included palmitic (7.5%), stearic (0.8%),
oleic (2.1%) and linoleic (0.3%) acids. Moreover,
OIK fat contained 97.6% of saturated fatty acids
which consisted of 27.6% of medium size chain
fatty acid (lauric acid), 2.1% of monounsaturated
fatty acid (oleic acid) and 0.3% of polyunsaturated
fatty acid (linoleic acid). Leakey e a/ (2005)
reported the fatty acid composition of 151 dika
nut kernels from 24 dika nut trees of Cameroon
and Nigeria which contained lauric acid (33.5-
42.1%), and myristic acid (48.7-55.5%) as the
major fatty acids. The richness of OIK fat in
myristic acid makes it a potential source of
myristic acid with additional benefits of medium
chain lauric acid (27.6%). Okolo (2000) reported
that 1. gabonensis kernel fat from Sierra Leone
contained 33.5% and 58.6% of myristic and lauric
acids respectively. Slight variations may exist
normally in the composition of agricultural
products from one place to another depending on
the varietal differences, soil types and agro-
climatic changes (Leakey ezal., 2005).

The fatty acid profile of I. gabonensis kernel fat was
observed to be similar to that of coconutand palm
kernel oils (O'Brien, 2005). The clear and slightly
pale appearance of the oil and its greasy white
colour at room temperature conditions might
probably be due to its high myristic acid content.

Myristic acid exists at room temperature as white
ot yellowish glossy crystals with a faint, waxy-oily
odor. O'Brien (2005) reported that the melting
point of myristic acid is about 54.4" C which
explains why the oil solidifies at room
temperature. This behaviour may be attributed to
its high myristic acid and lauric acid contents.
Burdock and Carabin (2007) reported that
myristic acid has several applications in food
systems; it is a multi-purpose food additive, flavor
ingredient, defoaming agent and useful for coating
fresh citrus fruits in the food industry. It is also a
key ingredient in the manufacture of alkali salts,
synthesis of perfume esters and cutting agent in
various flower absolutes and essential oils. Nangue
et al. (2011) observed that myristic acid showed a
low order of acute oral toxicity in rats; however,
excessive intake of saturated fats (with myristic
acid as the major fat) may increase blood
triglyceride and cholesterol levels. Kiyasu ez al,
(1952) reported that 1. gabonensis kernel fat
increases the amount of HDI.-cholesterol (good
cholesterol) in blood and liver lipids; this may be
credited to the presence of lauric acid and myristic
acid which metabolized faster through portal
absorption. This has been earlier validated by
Rioux ez al. (2000) who reported that myristic acid
is more rapidly metabolized in cultured
hepatocytes than palmitic acid. With 79% myristic
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acid in its fatty acid profile, nutmeg is the richest

known source of myristic acid (Piras e al., 2012);

however, the high myristic acid content (about

02%) of 1. gabonensiskernels suggested that it might

also be exploited as a substitute for nutmeg as a

condimentin food preparations.

CONCLUSIONS

1) The proximate composition of African bush
mango kernels (Irvingia gabonensis) has been
investigated and found as: moisture (2.5
¢/100g), crude protein (8.9 g/100g), crude fat
(68.4 ¢/100g), mineral ash (2.3 g/100g) and
total carbohydrates (18.7 g/100g).

2) The defatted flour of OIK contained
moisture (6.4 g/100g), crude protein (25.2
¢/100g), mineral ash (6.2 g/100g) and total
carbohydrates (62.2 g/100g).

3)  Oorolbadankernels is a rich source of edible fat
with about 68.4 g/100g. The fatty acid
composition shows a rich presence of myristic
acid (a 14-carbon, straight-chain saturated
fatty acid) and substantial amount of lauric
acid.

4) The physico-chemical properties of OIK fat
are: color, 3.4 Lovibond units; free fatty acids
(2.72 g/100g), peroxide value (0.5 meq
O,/kg), iodine value (8.2 ¢I,/100g) and
saponification value (256.5 mg KOH/¢g).

5) Beyond the local consumption of OIK within
the sub-sahara African coast, the rich presence
of myristic acid in its fat could be exploited to
promote it as a potential source of myristic
acid with additional benefit of a medium chain
lauric acid. This may expand the land area
under Qoro Ibadan cultivation and
consequently improve the revenue obtainable
by farmers in the core-rural sub-saharan
Africawhereitis sparsely grown.
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