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ABSTRACT: The flour and oil of the kernel of African Star Apple (Chrysophyllum Albidum Linn.) sourced from 
Maraba Gurku township of Nasarawa state was analysed to determine their potentials for industrial and human 
consumption. Standards methods were used to determine the proximate and mineral contents of the flour and physico-
chemical properties of the oil. The results obtained from the Proximate Analysis shows the kernel has a moisture content 
of 10.06±0.08 %, Ash content of 2.72±007 %, Crude lipid of 13.31±008 %, Crude Protein of 7.92±0.00 %, Crude Fibre 
of 1.59±0.00 % and Carbohydrate of 65.41±0.05 %. This suggests that the flour can be a used as an alternative to cereals 
in compounding animal feed. The results from the Mineral Analysis showed the kernel has 0.01 mg/g of copper, 0.01 
mg/g of Iron, 37.50 mg/g of phosphorus, 57.37 mg/g of calcium and 0.44 mg/g magnesium. The Calcium-Potassium Ratio 
indicates the flour is a good source of calcium for bone formation. The Physicochemical analysis showed the oil has an 
Acid Value of 33.12±0.25 mgKOH/g, a Saponification Value of 184.90±0.29 mgKOH/g, an Iodine Value of 60.05±0.02 
mgKOH/g, a Free Fatty Acid Value of 16.05±0.14 mgKOH/g, Peroxide Value of 2.10±0.10 m Eq/kg, Moisture of 
3.36±0.08 %, Unsaponifiable Matter of 5.26±0.05 g/kg and an Ester Value of 151.78±0.15 mgKOH/g. The quality of the 
kernel oil falls below the standard for edible oil but the oil may be useful in the paint and cosmetic industry. 

 
DOI: https://dx.doi.org/10.4314/jasem.v23i7.9 
 
Copyright: Copyright © 2019 Audu et al. This is an open access article distributed under the Creative Commons 
Attribution License (CCL), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
Dates:  Received: 03 May 2019; Revised: 01 June 2019; Accepted 04 July 2019 
 
Keywords: Chrysophyllum Albidum, Kernel, Oil, Flour 
 
Seeds of plants are normally known to be a good 
source of food for animals, including humans because 
they contain many nutrients. Plant seeds from 
soybeans, groundnut, corn, cotton, sunflower palm 
nuts etc. have been sources of food, cooking oil and 
industrial oil since ancient times. Most of the foods 
consumed by humans such as cereals, legumes and 
nuts are seed-based. Seeds are often rich in oil and 
unsaturated fats are considered as healthy however not 
all seeds are edible. As the demand for edible 
vegetable oil and vegetable oil for industrial uses 
increases, there have been search for alternative and 
cheaper seeds for these purposes. Seed from the 
African star apple (Chrysophyllum Albidum Linn.) is 
been investigated as a potential source of nutritional 
oils, industrial raw materials and nutraceuticals in this 
study. The plant commonly known as “Agbalumo” 
(Yoruba) or “Udala” (Igbo) in local languages of 
Nigeria is classified as a wild plant and often grows to 
a height of about 36.5 m (Bada, 1997). C. Albidum is 
a forest tree species belonging to the Sapotaceae 
family and is naturally found in many tropical counties 
of Africa such as Nigeria, Uganda, Niger, Cameroon 
and Cote d’Ivoire (Bada, 1997). C. Albidum fruit is a 
berry orange to yellow in colour, about 6 cm in length 

and 5 cm in diameter when ripe. The fruit usually 
contains 3 – 5 dark coffee-coloured hard shiny 
ellipsoid seeds that are about 2.8 cm long and 1.2 cm 
wide. The seed contains a white coloured kernel. 
Several studies have been done on the plant but most 
have been on the edible parts especially the pulp. The 
fleshy pulp of the fruit of C. Albidum which is 
commonly eaten as snacks has been attributed 
numerous health benefits such as vitamins (C, B & E) 
and Iron (Adepoju and Adenij, 2012; Oguntoyinbo et 
al., 2015; Adebayo, 2012; Bada, 1997). Adubiaro and 
Olaleye (2016) reported that the kernel of the seed has 
high level of fat and carbohydrate. Azor et al. (2017) 
reported that though the kernel has high carbohydrate 
which is a source of energy, it contains high levels of 
anti-nutritional or toxic factors. Ajayi and Ifedi (2015) 
reported that the flour of C. Albidum kernel could be a 
good source of potassium, magnesium and calcium, 
and has a higher quantity of mineral when compared 
to those reported for some African oil bean seeds in 
studies. In recent time studies have been done on the 
kernel as a source of domestic and industrial oil and 
there have been varying reports. However, the kernel 
of the seed has been reported to be a viable source of 
oil for several domestic and industrial purposes in 
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Nigeria going by its oil yield (Adebayo, 2012; 
Chukwumalume et al., 2010). Less research has been 
done on the kernel of C. Albidum seed compared to the 
pulp and peel of the fruit. The seed of the fruit if not 
used for local games are usually thrown away as waste 
which can become an environmental nuisance. In the 
context of creating wealth from environment waste, 
this study is aimed at assess the kernel of C. Albidum 
seed as viable source of vegetable and industrial oil, 
and therefor add to the body of knowledge on the 
potential of the seed. 
 

MATERIALS AND METHODS 
Procurement and processing of seeds: C. Albidum 
seeds were bought from Orange market within the 
vicinity of Maraba Gurku township of Nasarawa state. 
The shells were separated manually from the kernel 
and dried for 5 days at ambient temperature. After the 
kernel were separated from the shell, they were re-
dried in the oven for oil 180 minutes at 60 o C to reduce 
moisture before grinding to flour to increase the 
surface area for oil extraction. The flour was further 
oven-dried to constant weight and then put aside for 
analysis. 
 
Proximate Analysis of C. Albidum kernel flour: The 
moisture content was determined using AOAC method 
(2010). Ash content was determined using AOAC 
method (2010); the crude fibre and lipid contents were 
determined the methods described by Pearson (1976); 
the crude protein content was determined according to 
the method of AOAC (2010) using the Keldahl 
method; The method of James (1995) was used to 
determine the carbohydrate content of the sample. 
 
Mineral Analysis of C. Albidum kernel flour: Sample 
for mineral analysis were prepared using the method 
described by AOAC (2010). Samples were digested at 
about 60 o C in 10 cm3 of Nitric Acid and allowed to 
cool. The digested sample was filtered into a 100 ml 
flask and marked up to deionized water. The metals 
were determined using Atomic Absorption 
Spectrophotometry (ICE 300 aa02134104 v1.30). 
 
Oil Extraction: The oil was extracted from 640 g of the 
grounded sample and conducted in a Soxhlet extractor 
using 500 ml n-hexane at a temperature 55–60 ◦C) for 
eight hours. The oils sample obtained was transferred 
into a beaker and heated at 40 ºC to evaporate the 
solvent collected alongside the oil was properly stored 
for subsequent physicochemical analysis. 
 
Physicochemical Analysis of C. Albidum kernel oil: 
The analyses of Saponification Value, Unsaponifiable 
Matter, Peroxide Value, Acid Number/Value, Iodine 

Value, Density (Specific Gravity), were carried out 
using the methods of AOAC (2010). Ester Value 
(mgKOH/g) = Saponification Value - Acid 
Number/Value ± DSV of duplicate value. Free Fatty 
Acid value (mgKOH/g) = 0.503 x Acid Number/Value 
± DSV of duplicate value (Aremu et al., 2015). 
 

RESULTS AND DISCUSSION 
Proximate Composition of C. Albidum kernel flour: 
The result for the proximate analysis of C. Albidum 
kernel oil is presented in Table 1. The result shows the 
kernel have a moisture content that fall within the 7 – 
11 % moisture content range of legumes reported by 
Arkroyed and Doughty (1964). This mean it can be 
stored as long as legumes before spoiling. The result 
for ash content, crude protein, carbohydrate content 
and crude lipid are similar to those reported (2.32 ± 
0.02, 8.14 ± 0.13%, 63.94±0.12% and 12.82 ± 0.04% 
respectively) by Ajayi and Ifedi (2015) for ash content, 
crude protein and crude lipid respectively in their 
study. The ash content gives the amount of mineral 
element and inorganic matter present in a food sample. 
Ash content observed is high when compared with ash 
value (1.6% to 2.9%) of cereals as reviewed by 
Edward-Ekpu et al. (2016) but lower than 4.28 of 
Bambara nut as reported by Aremu et al. (2006). The 
crude fibre content result is 1.59±0.00 %. This is 
similar to the value (1.50±0.07) reported by Damilola 
et al. (2016) and higher than the values (1.22 ± 0.02 
and 1.19 ± 0.01 %) reported by Agbabiaka et al. (2013) 
for raw and fermented kernel. The crude fibre in the 
kernel appears to be less than that of cereal which 
ranges from 2.0 - 8.1 %. A total carbohydrate content 
was observed to be within the range (48.6 – 81.6 %) 
reported for cereals by Edward-Ekpu et al. (2016). 
This suggests that the kernel flour can be a useful as an 
alternative to cereals in compounding animal feed. 
 

Table 1. Proximate composition of C. Albidum kernel flour 
Parameter Value % 
Moisture content 10.06±0.08 
Ash content 2.72±007 
Crude lipid 13.31±008 
Crude protein 7.92±0.00 
Crude fibre 1.59±0.00 
Carbohydrate 65.41±0.05 

±DSV of triplicate value 
 

Mineral Composition of C. Albidum kernel flour: The result 
from the mineral analysis of C. Albidum kernel flour is 
presented in Table 2. The kernel was found to be a 
good source of phosphorus (37.50 mg/g), calcium 
(57.37 mg/g) and magnesium (0.44 mg/g). The result 
showed that of the minerals tested for phosphorus and 
calcium were the most abundant. All the values 
observed for mineral content (copper, iron, 
phosphorus, calcium and magnesium) were higher 
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than the values of these element reported by 
Agbabiaka et al. (2013) in their mineral analysis of 
both the raw and fermented kernel of the fruit. Copper 
by and iron, and a value of 0.44 mg/g for magnesium. 
However, Ajayi and Ifedi (2015) reported higher 
values for copper, iron and magnesium but lower 
values for phosphorus and calcium. The calcium 
content observed in this study is higher than those in 
cereals (Edward-Ekpu et al., 2016). It was so observed 
that the Calcium-Potassium Ratio (C:P Ratio) is 
greater than one (1) indicating that can serve as a good 
source of calcium for bone formation as a ratio is less 
than 0.5 is considered a poor source (Nieman et al., 
1992). This is based on fact that diets rich in 
phosphorus may promote the loss of Calcium in the 
urine (Shills and Young, 1988). Cadmium was not 
detected in the kernel sample. 
 

Table 2 Mineral composition (mg/g) of C. Albidum kernel flour 
Parameter Sample Concentration(mg/g) 
Copper 0.01 
Iron 0.01 
Phosphorus 37.50 
Calcium 57.37 
Magnesium 0.44 
Cadmium ND 

ND = Not Detected 

 
Physiochemical properties of C. Albidum kernel oil: 
The result of the Physiochemical analysis of C. 
Albidum kernel oil is presented in Table 3. The 
physiochemical properties of the oil extracted from the 
seed of C. Albidum were assessed to determine its 
qualities. As shown in the table 3, a Free Fatty Acid 
value of 16.05±0.14 mgKOH/g and an Acid value of 
33.12±0.25 mgKOH/g was detected for oil. The values 
are higher than those (4.50 mgKOH/g and 2.25 
mgKOH/g) reported by Adebayo et al. (2012) for raw 
sample of C. Albidum oil and similar to the value 
reported by Aladekoyi et al. (2016) for the oil from 
fermented C. Albidum seed. The acid value of the oil 
was found to be higher than the Codex standard for 
virgin vegetable and the range recommended for 
cooking oil which is 0.00 -3.00 mgKOH/g (Oderinde 
et al., 2009). According to Demian (1990), acid 
content (which is an index of free fatty acid content) 
shows the degree to which the glycerides in the oil has 
been decomposed due to enzymatic activity such as 
lipase action and other physical factors such as light 
and heat. The high acid value of the oil under 
investigation suggest that the oil susceptible to lipase 
activity, other hydrolytic action or oxidation and is not 
suitable for cooking. The saponification value 
(184.90±0.29 mgKOH/g) of the oil is less 199.50±0.29 
mgKOH/g that reported by Aladekoyi et al. (2016) for 
the oil from fermented C. Albidum seed and similar to 
180.92±0.02 mgKOH/g reported by Adebayo et al. 

(2012) for raw sample of C. Albidum oil. 
Saponification value is an index of the average 
molecular mass of the fatty acids in an oil sample 
(Oladiji et al., 2010). A high saponification value 
indicates a high proportion of fatty acids of low 
molecular weight or short-chain acids required for the 
production of soap that is soluble soap (Akbar et al., 
2009) and the thermal stabilization of poly vinyl 
chloride (PVC) (Mohammed and Hamza, 2008). The 
Saponification Value of the oil from this study was 
observed to be less than the standard Codex 
Alimentarius (2005) values range of 250-260 mg 
KOH/g. 
 

Table 3 Physiochemical properties of C. Albidum kernel oil 
Parameter Value 
Acid Number/Value  (mgKOH/g) 33.12±0.25 
Saponification Value (mgKOH/g) 184.90±0.29 
Iodine Value (mgKOH/g) 60.05±0.02 
Free Fatty Acid value (mgKOH/g) 16.05±0.14 
Peroxide Value (m Eq/kg) 2.10±0.10 
Moisture (%) 3.36±0.08 
Unsaponifiable Matter (g/kg) 5.26±0.05 
Ester Value (mgKOH/g) 151.78±0.15 

 
The Peroxide Value of 2.10±0.10 m Eq/kg is higher 
than 1.80±0.28 mEq/kg and 1.51±0.42 m Eq/kg 
reported by Akubugwo et al. (2007) and Aladekoyi et 
al. (2016) respectively for raw oil from C. Albidum 
seed. All these values are far below the maximum 
acceptable value of 10 mEq /kg set by the Codex 
Alimentarius Commission (2015). Peroxide value is an 
index of rancidity. It is an indicator of the deterioration 
of lipids due to oxidation at the double bond of an 
unsaturated fatty acid which causes rancidity (Inekwe 
et al., 2012).  
 
The Iodine Value (60.05±0.02) mgKOH/g obtained 
for the oil sample is higher than 33.18±0.08 mgKOH/g 
reported by Audu et al. (2013) and lower than 
7.1064±0.01 mgKOH/g report by Aladekoyi et al. 
(2016) for crude seed oil of C. Albidum. The value 
from the oil in this study is higher that the Codex 
Alimentarius (2005) Standard range 6.3-10.6 
mgKOH/g. The iodine value is used to quantify the 
amount of double bonds in an oil which reflects its 
susceptibility to oxidation. The high iodine value 
observed from the test is an indication of the presence 
of high a fraction of unsaturated fatty acids in the seed 
oil of C. Albidum. The Unsaponifiable Matter value 
obtained was 5.26±0.05 g/kg which lower than the 
standard value of 10 g / kg. The Unsaponifiable Matter 
is oily matter that cannot be converted into soap during 
saponification by alkali hydroxides. The Ester value of 
mgKOH/g 151.78±0.15 obtained in the study means 
151.78±0.15 mg of KOH required to hydrolyse the 
fatty acids present in the glyceride form in 1 g of oils 
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or fat, indicting the actual amount of glyceride present 
in the sample of oil, which is saponafiable. High ester 
value indicates the presence of high amount of ester 
and low molecular weight fatty acid content (Belsare 
and Badne, 2007). The value observed for the oil of C. 
Albidum in this study is below the range of values 
(169.18 – 251.639 mgKOH/g) reported for several 
edible oils such as groundnut oil, sesame oil, soybeans 
and cotton oil. 
 
Conclusion: The study showed that C. Albidum kernel 
flour has a high carbohydrate content, good calcium-
potassium content ratio and good level of nutrients that 
makes it an attractive and possible option for 
compounding animal feed. The quality of oil from the 
kernel falls below the standard for edible oil and good 
quality solid soap but the oil may be useful in the paint 
and cosmetic industry. The viability of the oil been 
used as a biodiesel should be further researched. 
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