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Abstract 

This study determined the extractable yield, phytochemical constituents and physicochemical 

properties of Chrysophyllum albidum seed oil. Seeds of Chrysophyllum albidum were collected 

from two locations, air-dried, milled and cold macerated. The seed oils were extracted and 

purified using activated charcoal before qualitative screening to identify their phytochemical 

contents. The physicochemical properties were quantitatively determined. Cold maceration 

resulted in low seed oil yield. The phytochemical constituents included alkaloids, 

anthraquinones, terpenoids and cardiac glycosides, while tannins and flavonoids were absent.  

Physicochemical properties included: acid value (6.31 – 8.10 mg KOH/g), saponification value 

(254.70 – 356.60 mg KOH/g), iodine value (65.30 – 68.30 mg/g), ester value (247.50 – 348.50), 

pH (2.93 – 4.04), relative density (0.787 – 0.874 g/cm3) and refractive index at 28°C (1.45 – 

1.46). There were slight variations in the yield and physicochemical constituents of the seed 

oils from the two locations, which exhibited non-drying characteristics.  

Keywords: Acid value, Activated charcoal, Ester value, Seed oil, Phytochemicals  

Introduction  
 

Tropical forests are enriched with 

numerous fruit trees that are good sources 

of vitamins, antioxidants, and food 

supplements, but these fruits are 

underutilised in many parts of Africa (1, 2). 

One of such fruit species is Chrysophyllum 

albidum G. Don, whose fleshy parts are 

consumed and the seeds discarded (3). 

However, it has been documented that seed 

oil plant such as Chrysophyllum albidum 

have great potentials in the development of 

products in the food, cosmetics and 

pharmaceutical industries (1, 4, 5). 

Chrysophyllum albidum (family 

Sapotaceae) is a tropical, perennial crop, 

attributed to the rain forests and the coastal 

regions of tropical Africa (6, 7, 8). It is one 

of the indigenous tree species used in 

agroforestry farms because it provides non-

timber forest products (NTFPs) for 

household consumption as well as for local, 

regional, and international trade (9). It is 

commonly known as the ‘white star apple’ 

and grows to heights of 25 – 37 m with a 

mature girth ranging from 1.5 - 2.0 m (5, 

10). In Nigeria, it is naturally distributed in 

the southwestern and southeastern parts and 

locally known as Agbalumo (Yoruba), 

Udara (Igbo) and Agwaluma (Hausa-

Fulani) (11, 12). The importance of C. 

albidum for local community livelihood 

improvement and food security have been 

reported in previous studies (13, 15, 16, 17). 

The seed oil of C. albidum has been 

identified as a potential raw material that 

could be valuable in developing countries 

of Africa (5). Hence, with the therapeutic 

qualities of C. albidum already established, 

more research is required to ascertain 

inherent properties of the seed oil. 
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Therefore, this study was designed to 

determine the extractable yield, 

phytochemical constituents and 

physicochemical properties of seed oil of C. 

albidum fruits obtained from two locations 

in Oyo state, Nigeria. 

Materials and Methods 

Experimental Site and Sample 

Collection 

The study was carried out at the 

Biomedicinal Research Centre, Forestry 

Research Institute of Nigeria (FRIN), 

Jericho, Ibadan and the Pharmaceutical 

Chemistry Laboratory, University of 

Ibadan, Nigeria. 

Fruits of C. albidum were collected from a 

mother tree within the Forestry Research 

Institute of Nigeria (FRIN) (latitude 

7o26'11"N and longitude 3o54'69"E) and 

from Akesan market in Oyo town (latitude 

7°51'3"N and longitude 3°55'53"E). The 

fruits were depulped to obtain the seeds. 

Thereafter, the seeds were cracked open to 

extract the seed kernels. The kernels were 

air-dried to a constant weight and then 

oven-dried at 50°C for 24 hours. This 

ensured a standard moisture level that 

protected the kernels from mycotoxins. The 

dried kernels were then milled to a fine 

powder in order to achieve maximum 

extraction rate.  

Seed Oil Extraction 

The milled seed kernels of C. albidum were 

cold macerated with analytical grade N-

Hexane (99%). Milled sample (130 g) was 

placed in a glass container, and five-fold 

excess of analytical grade N-Hexane was 

added and the container was stirred 

vigorously. The mixture was allowed to 

stand for 72 hours with constant agitation 

every 2 hours. The filtrates were 

concentrated to separate the N-Hexane 

from the extracted oil in vacuo at 35°C. 

Further concentration was done using a 

vacuum oven at 30°C and 600 mmHg to 

ensure absolute removal of the solvent of 

extraction from the oils. The percentage 

yields of the oils were then determined (18). 

Purification of Seed Oils 

Decolourization is one of the major 

processes when refining fats and oils. The 

process is designed to remove a wide range 

of impurities and pigments from crude fats 

and oils for both commercial and health 

reasons (19). The seed oils were purified 

using activated charcoal following a 

standard analytical procedure (20). 

The oil samples (10% v/v) were prepared 

using hexane to make 100 mL. Activated 

charcoal powder (30g) was packed into the 

column with the aid of a vacuum pump. The 

prepared oil solution was then run through 

the activated charcoal, the effluent 

collected, and then concentrated in vacuo at 

35°C. This was further concentrated using a 

vacuum at 40°C and 600 mmHg. The 

percentage yield was then calculated.  

Qualitative Phytochemical Screening 

The oils were qualitatively screened to 

ascertain the phytochemicals present in 

them, following the methods below (21 and 

22).  

Anthraquinones 

Seed oil (0.5 mL) was boiled with 10 mL of 

concentrated H2SO4 and filtered while hot. 

The filtrate was shaken with 5mL of 

chloroform. The chloroform layer was 

pipetted into another clean test tube and 

1mL of dilute ammonia (10%) solution was 

added. The resulting solution was observed 
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for colour changes at the Ammoniacal 

phase (pink colouration indicated the 

presence of anthraquinones). 

 

Terpenoids (Salkowski test) 

Seed oil sample (0.5 mL) was added to 2 

mL of chloroform and 3 mL of concentrated 

H2S04 was carefully added to form a layer. 

A reddish-brown colouration at the 

interface indicated the presence of 

terpenoids. 

 

Flavonoids 

Three methods were used to test for the 

presence of flavonoids. First, diluted 

ammonia (5 mL) was added to 2 mL of an 

aqueous filtrate of the seed oil, then 

concentrated H2SO4 (1 mL) was added. A 

yellow colouration that disappears on 

standing indicated the presence of 

flavonoids. Second, 0.5 mL of 1% 

Aluminium solution was added to 2 mL of 

the filtrate. A yellow colouration indicated 

the presence of flavonoids. Third, 1 g of the 

sample was heated with 10 mL of ethyl 

acetate over a steam bath for 3 min. The 

mixture was filtered and 4 mL of the filtrate 

was shaken with 1 mL of dilute Ammonia 

solution. A yellow colouration indicated the 

presence of flavonoids. 

Saponins 

Seed oil (5 mL) was added to 5 mL of 

distilled water in a test tube and heated on a 

water bath. The solution was shaken 

vigorously and observed for stable 

persistent frothing. The frothing was mixed 

with 3 drops of olive oil and shaken 

vigorously after which it was observed for 

the formation of an emulsion. 

Tannins 

Seed oil (0.5 mL) was boiled in 10 mL of 

distilled water in a test tube and then 

filtered. A few drops (0.5 mL) of 0.1% 

ferric chloride was added and the mixture 

was observed for brownish green or a blue-

black colouration. 

Alkaloids 

Seed oil (0.5 mL) was diluted to 10 mL with 

acid alcohol, boiled, and filtered. Then, 5 

mL of the filtrate was added to 2 mL of 

diluted ammonia and 5 mL of chloroform. 

The solution was gently shaken to extract 

the alkaloidal base. The chloroform layer 

was extracted with 10 mL of acetic acid. 

The solution was divided into two portions. 

Mayer’s reagent was added to one portion 

and Draggendorff’s reagent to the other. 

The formation of creamy (with Mayer’s 

reagent) or reddish-brown precipitate (with 

Draggendorff’s reagent) was regarded as a 

positive indication of the presence of 

alkaloids. 

Cardiac Glycosides (Keller-Killiani test) 

The seed oil (0.5 mL) was diluted to 5 mL 

in water and glacial acetic acid (2 mL) 

containing one drop of ferric chloride 

solution was added. This was under laid 

with 1 mL of concentrated H2SO4. A brown 

ring at the interface indicated the presence 

of a deoxy sugar characteristic of 

cardenolides. A violet ring may appear 

below the brown ring, while in the acetic 

acid layer a greenish ring may form just 

above the brown ring and gradually spread 

throughout this layer. 
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Determination of Physicochemical 

Properties  

Selected physicochemical properties of the 

seed oils were determined using standard 

procedures of AOAC (18). 

Determination of Acid Value  

Twenty five milliliters (25 mL) of alcohol 

(95%), ether (25 mL) and phenolphthalein 

(1 mL) solutions were mixed and 

neutralized by adding 0.5 mL of dilute 

alkali drop until a pale pink colouration was 

obtained. The seed oil samples (10 g) were 

accurately weighed into different conical 

flask (250 mL) and the prepared solvent 

was added. After the seed oil had 

completely dissolved, it was then titrated 

against the prepared 0.1 M aqueous KOH, 

shaking constantly until the pink colour that 

persists for 15 seconds was obtained. The 

number of mL required was noted. The 

determination was duplicated and the acid 

value was calculated using the Eqn. i:  

 

𝐴𝑐𝑖𝑑 𝑉𝑎𝑙𝑢𝑒 = 56.1𝑉 𝑋 
𝑁

𝑊
… … 𝐸𝑞𝑛. (𝑖)    

Where; V = Volume in mL of standard 

potassium hydroxide or sodium hydroxide 

used, N = Normality of the KOH or NaOH 

solution, W = Weight in gram of the 

sample, 56.1= mg of KOH contained in 1 

mL of a 0.1 M solution 

 

Determination of Saponification Value 

The seed oil samples (2.0g) were weighed 

into a 250 mL quick fit flask and exactly 

25.0 mL of approximately 1 M alcoholic 

KOH was added using a burette. A reflux 

condenser was attached and the mixture 

was refluxed for 1 hour on a water-bath, 

swirling the contents, frequently. The flask 

was then removed from the water-bath, and 

5 mL of phenolphthalein solution was 

poured down the condenser (in order to 

wash the latter without diluting the contents 

of the flask) and the flask was allowed to 

cool for 5 minutes under the tap water. The 

mixture was then titrated against 0.5 M 

HCl. A blank was prepared under similar 

conditions. The number of mL of 0.5 M 

HCl required was noted. The test was 

replicated and the SV was calculated using 

Eqn ii: 

 

SV =  (𝐴 −  𝐵) 𝑥 𝑁 𝑥
56.1

𝑊
 …….Eqn (ii) 

 

Where; A = 0.5 M HCl for blank (mL), B = 

0.5 M HCl for sample (mL), W = weight of 

sample (dry basis) (g), N = normality HCl 

solution, 56.1 = equivalent weight of 

Potassium Hydroxide 

 

Determination of Iodine Value  

The iodine value of the seed oil was 

determined using the method described by 

(23). The oil samples (0.17 g) were weighed 

into a dry 500 mL iodine flask and 10 mL 

of carbon tetrachloride was added. After oil 

dissolution, 20.0 mL of 0.2 M iodine 

monochloride solution was added using a 

burette, and a stopper moistened with KI 

solution was inserted, the mixture was 

allowed to stand in the dark for 30 minutes 

at a temperature of 15 – 25°C.  The stopper 

was partly removed and 15 mL of 10% w/v 

KI solution was poured over the stopper 

into the flask.  Distilled water (100 mL) was 

also added in the same way. The stopper 

was re-inserted and the flask was shaken 

vigorously. The content of the flask was 

then titrated with 0.1 M Sodium 

thiosulphate solution, using starch 

mucilage as the indicator (added towards 

the end-point). The same procedure was 
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used to titrate a blank solution without the 

oil sample. The procedure was duplicated 

and iodine values were calculated using 

Eqn. iii: 

 

𝐼𝑜𝑑𝑖𝑛𝑒 𝑣𝑎𝑙𝑢𝑒 = (𝐵 − 𝑆)𝑥 𝑁𝑥12.69/𝑊… 

Eqn. (iii) 

 

Where; B = the volume of Sodium 

thiosulphate required for the blank (mL), S 

= the volume of Sodium thiosulphate 

required for the sample (mL), N = 

Normality of Sodium thiosulphate solution 

(Eq/L), 12.69 = conversion factor from 

mEq sodium thiosulphate to grams of 

iodine, W = weight of the sample (g) 

 

Ester Value  

This is the number of mg of KOH required 

to neutralize the fatty acid obtained solely 

by hydrolysis of the glycerides contained in 

1 g of the substance. It is therefore, the 

difference between saponification value 

(SV) and the acid value (AV) obtained for 

each of the seed oils;   

 

𝐸𝑠𝑡𝑒𝑟 𝑣𝑎𝑙𝑢𝑒 = 𝑆𝑉 − 𝐴𝑉………Eqn (iv)  

 

Determination of pH Value 

The pH is the value characteristics of an 

aqueous solution which represents 

conventionally its acidity or alkalinity. The 

pH meter was used to determine the pH 

values of the different seed oil samples by 

immersing the pH electrode into the oils. 

The potential differences between the 

electrodes immersed in standard as well as 

the oils were taken as the pH values. 

Determination of Relative Density 

To determining the relative density of the 

seed oils, a 10 mL relative density bottle 

was used. The weight of the dried, clean 

empty relative density bottle (10 mL) was 

taken (W0), the bottle was then filled with 

distilled water to the graduated mark and 

the weight recorded (W1). The bottle was 

dried using acetone and then filled with the 

oil to the graduated mark and the weight 

taken (W2). The relative density of the seed 

oils were calculated using Eqn. v:  

 

 𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 =
(𝑊2−𝑊0)

(𝑊1−𝑊0)
 … Eqn. (v)  

 

Where, W0 = weight of empty relative 

density bottle (g), W1 = weight of water + 

relative density bottle (g), W2 = weight of 

test sample + relative density bottle (g). 

 

Determination of Refractive Index 

An Abbey refractometer was used to 

determine the refractive index of the seed 

oils. Three (3) drops of the seed oil were 

dropped on the prism of the refractometer, 

which was then closed, adjusted and viewed 

through the eye-piece and the refractive 

index was recorded. 

Results and Discussion 

Seeds obtained from FRIN had a higher oil 

yield (1.50±0.02%) than those from Oyo 

(1.10±0.01%). This could be due to the fact 

that fruits from Oyo were harvested some 

days before purchase from the market and 

they were a mix of fruits from different 

trees. Whereas, fruits from FRIN were 

freshly harvested from one parent tree and 

processed immediately. This corroborates 

previous work on olive oil that mentioned 

that time of harvesting before processing 
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affected oil yield (24). The yield was low 

when compared with previous studies on 

the same species (6, 7, 18, 24, 25, 26). This 

implies that large quantities of C. albidum 

seeds would be required to obtain an 

appreciable amount of oil, if the cold 

maceration method is used. In addition, the 

particle size may have affected the yield, 

because it has been previously confirmed 

that larger particle sizes (500 µm) of the 

powdered seed kernel were more suitable 

for solid-liquid extraction of C. albidum 

seeds oil (24). However, the milled samples 

used in this study were finely blended (200 

µm). The crude seed oil had a dark brown 

colour and a pleasant odour, while the 

purified oil revealed a higher amount of 

impurities in the seeds from Oyo (Table 1). 

The dark brown colour and pleasant sweet 

odour agrees with the findings of Umaru et 

al. (6). However, the purified oils had a 

colourless appearance and were not 

denatured.  

The qualitative screening revealed that 

terpenoids, anthraquinones, alkaloids, 

saponins and cardiac glycosides were 

present in the seed oils, while tannins and 

flavonoids were absent (Table 2). The 

aqueous seed extract of C. albidum has 

been shown to have antibacterial and 

antifungal actions probably due to the 

presence of phytochemicals (27, 28). The 

secondary metabolites in the seed oils were 

similar to those found in the leaves and 

fruits of C. albidum (29, 30, 31). The 

presence of saponins in the seed oil from 

FRIN suggest the presence of anthelminthic 

properties in the oil (32). 

 

Table 1: Yield and colour of seed oils of Chrysophyllum albidum obtained from two 

sources 

Sources  Weight of 

Milled Seed 

kernel (g) 

Volume 

obtained 

(mL) 

Percentage Yield 

(w/w) 

Colour 

Crude Seed Oil Extracts 

FRIN 1130 16.95 1.50±0.02 Dark brown 

Oyo 1130 12. 43 1.10±0.01 Dark brown 

Purified Seed Oil Extracts 

FRIN 10 9 90.00±0.05 Colourless 

Oyo  10 8.85 88.50±0.03 Colourless 

± Standard Deviation (SD) 

 

The acid value which determines the 

freshness and edibility of the oil was 

highest (9.45 mg KOH/g) in crude seed oil 

from Oyo, and least in the purified seed oil 

from FRIN (Table 3). The AV was above 

the permissible level for edible oils (<0.6 

mgKOH/g) (33).   Moreover, the AV was 

higher than those previously reported for 

the same species (25, 26). Although, it was 

lower than that of Landolphia owariensis 

(15.33 mg KOH/g) and palm kernel oil 

(14.04 mg KOH/g) (26). The high AV 

could limit its potential use as an edible oil.   

The highest saponification value (356.60 

mg KOH/g) was obtained in the crude seed 

oil from FRIN, while the least was from 

purified seed oil from Oyo (254.70 mg 

KOH/g). The results revealed that C. 

albidum seed oil from the two sources had 

high saponification values but low 

molecular weight of fatty acids in the oil 

fractions (34).  
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Table 2: Phytochemical composition of 

Chrysophyllum albidum seed oil 

Constituents FRIN Oyo 

Anthraquinones + + 

Alkaloids + + 

Cardiac 

glycosides 

+ + 

Flavonoids - - 

Saponins + - 

Tannins -  - 

Terpenoids ++ ++ 

Interpretation: ++ = Abundant, + = Present, 

- = Absent 

The high SV of the crude C. albidum oil 

(FRIN and Oyo) connotes a high amount of 

triacylglycerol congruous with the high 

ester value, which confirmed their soap-

making potentials (35). However, the 

saponification values of the seed oils were 

higher than the permissible SV stipulated 

by the Codex Alimentarius (250-260 mg 

KOH/g of oil), except for the purified C. 

albidum oil from Oyo (36). 

Iodine value which indicates the degree of 

unsaturation in fats and oils was highest 

(68.30 mg/g) in purified seed oil from Oyo 

and least (65.30 mg/g) in crude seed oil 

from FRIN (Table 3). The standard limit of 

IV specified by (37) ranges from 6.3 - 10.6 

mg/g. The C. albidum seed oils had very 

high IV (65.30 – 68.30 mg/g) when 

compared with the Codex standard. This 

indicates a greater degree of unsaturation 

and low rancidity in the seed oils. Hence, 

the C. albidum seed oil may be classified as 

non-drying oils (IV <100 mg/g), suitable 

for industrial uses (soap making, 

lubricating oils, and candles) (18, 38). 

Highest EV (348.50) was recorded in the 

seed oil from FRIN, while the least 

(247.50) was obtained for the purified seed 

oil from Oyo. The high ester values in the 

crude seed oils indicated the low molecular 

weight of the fatty acid content (39, 40).  

The pH which is an important 

characteristics for determining the quality 

and shelf life of oils ranged from slightly 

acidic to acidic. Therefore, Chrysophyllum 

albidum seed oil may be stored for extended 

periods. Low acidity or high alkalinity 

makes oils to be susceptible to 

microorganisms and subsequent 

degradation (41). The crude seed oil from 

FRIN had a higher relative density (0.874 

g/cm3) compared to that from Oyo (0.787 

g/cm3). The relative densities of the seed 

oils were less than that of water and similar 

to the bulk and tapped density of C. albidum 

fruit exudates reported by Eichie et al. (41). 

The refractive index which reveals the risk 

of oxidation, spoiling and rancidity did not 

differ among the seed oils. All the seed oils 

were within the allowed refractive index 

range of 1.4620–1.4640 (42, 43). 

Conclusion 

Chrysophyllum albidum seed had a low 

extractable oil yield. Apart from the 

absence of saponins in seeds from Oyo, all 

other variables had similar characteristics. 

Hence, the presence of phytochemicals and 

the physicochemical properties of the seed 

oil highlight its potentials in 

pharmaceutical, cosmetic and 

manufacturing industries. This portends 

opportunities for future product 

development and sustainable use of this 

multipurpose tree species. 
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Table 4: Physicochemical parameters of crude and purified oils of Chrysophyllum 

albidum seeds from two locations  

Parameters C. albidum 

crude oil 

(FRIN) 

C. albidum 

crude oil 

(Oyo) 

C. albidum 

purified oil 

(FRIN) 

C. albidum 

purified oil 

(Oyo) 

Acid value 

(mgKOH/g) 

8.10 9.45 6.31* 7.20 

Saponification value 

(mgKOH/g of oil) 

356.6* 339.70*  288.70  254.70  

Iodine value (mg/g) 65.30  65.50  66.80 68.30* 

Ester value 348.5* 330.2* 282.39 247.50 

pH value 3.91* 2.93* 4.76 4.04 

Relative density 

(g/cm3) 

0.874 0.787*  0.882  0.826  

Refractive index @ 

280C 

1.4596  1.4597 1.4590* 1.4591 

 *There is significant difference between the treatments @ P˂0.05 using ANOVA  

 

References 

1. Adisa, S.A. (2000). Vitamin C, protein, and 

mineral content of African apple 

(Chrysophyllum albidum). In proceedings 

of the 18th Annual conference of NIST. (eds) 

Garba, S.A., Ijagbonu, I.F., Iyaagba, A.O., 

Iyamu, A.O., Kilani, A.S., Ufaruna, N. 141-

146. 

2. Ajayi, A., and Oderinde, R.A. (2002). 

Studies on the oil characteristics of 

Dacryodes edulis pulp and seed. Discovery 

and Innovation. 14:20-24. 

3. Akubugwo, I.E., Chinyere, G.C., and 

Ugbogu, A.C. (2008). Comparative studies 

on oils from some common plant seeds in 

Nigeria. Pakistan Journal of Nutrition, 

7(4), 570-573. 

4. Nimet, G., Antonio da Silva, E., Palu, F., 

Dariva, C., Freitas L., dos S., Medina Neto, 

A., and Cardozo Filho, L. (2011). 

Extraction of sunflower (Heliantus annuus 

L.) oil with supercritical CO2 and 

subcritical propane: Experimental and 

modelling, Chemical Engineering Journal. 

168 (1): 262-268.  

5. Dansi, A., Voduhe, R., Yedomonhan, H., 

Assogba, P., Adjatin, A., Loko, Y. L., 

Dossou-Aminon, I., and Akpagana, K. 

(2012): Diversity of the neglected and 

underutilized crop species of importance in 

Benin. The Scientific World Journal. Pp: 

19. 

6. Umaru, M., Isah, A.G, Mohammed, I.A., 

Mohammed, U.G., Usman, Z., and 

Alhassan B. (2015). Extraction of 

Chrysophyllum albidum seed oil: 

Optimization and characterization. 

Chemical and Process Engineering 

Research. 30: 1 – 8. 

7. Sam, S.M., Akonye, L.A., Mensah, S.I., 

and Esenowo, G.J. (2008). Extraction and 

classification of lipids from seeds of Persea 

americana Miller and Chrysophyllum 

albidum G. Don. Scientia Africana. 7 (2): 

35-38. 

8. Orwa, C., Mutua, A., Kindt, R., Jamnadass, 

R., and Simons, A. (2009). Agroforestry 

Database: a tree reference and selection 

guide version 4.0. 

http://www.worldagroforestry.org/treedb2/

AFTPDFS/Chrysophyllum_albidum.pdf. 



Rafiu et al. (2021)  Renewable Journal Vol. 1: 64 - 73  

72 
 

9. Belcher, B., and Schreckenberg, K. (2007). 

Commercialization of non-timber forest 

products: a reality check. Development 

Policy Review. 25: 355–377. 

10. Germplasm Resources Information 

Network (GRIN), (2013). Chrysophyllum 

albidum. Agricultural Research Service 

(ARS), United States Department of 

Agriculture (USDA). Retrieved 12 March 

2013. 

11.  National Academies Press, (2008). Lost 

Crops of Africa: Volume III: Fruits. 

Washington, DC: p. 321. 

 

12. Keay, R.W.J. (1989). Trees of Nigeria. 

Clarendon Press Oxford. Nordic Journal of 

Botany. 11: issue 3. 

13. Salzmann, U., and Hoelzmann, P. (2005). 

The Dahomey Gap: An Abrupt Climatically 

Induced Rain Forest Fragmentation in 

West Africa during the Late Holocene. 

Holocene. 15:190–199. 

14. Falade, K. (2001). Drying, sorption, 

sensory and microbiological characteristics 

of osmotically dried African star apple and 

African wild mango. PhD thesis. University 

of Ibadan. 

15. Oyelade, O.J., Odugbenro, P.O., Abioye, 

A.O., and Raji, N.L. (2005). Some physical 

properties of African star apple 

(Chrysophyllum albidum) seeds. Journal of 

Food Engineering. 67:435–440. 

16. Leakey, R.R.B. (1999). Potential for novel 

food products from agroforestry trees: A 

review. Food Chemistry. 66:1-14. 

17. Odugbemi, T.O., Akinsulire, O.R., Aibinu, 

I.E., and Fabeku, P.O. (2007). Medicinal 

plants useful for malaria therapy in 

Okeigbo, Ondo state, southwest Nigeria. 

African Journal of Traditional, 

Complementary & Alternative Medicine. 

4:191–198. 

18.  Adebayo, S.E., Orhevba, B.A., Adeoye, 

P.A., Musa, J.J., and Fase, O.J. (2012). 

Solvent extraction and characterization of 

oil from african star apple (Chrysophyllum 

albidum) seeds, Academic Research 

International. 3 (2): 178–183. 

19. Alfa Laval Bleaching Processes for Fats 

and Oils (2017). Moving beyond Colour. 

Available online: https://www. 

scribd.com/document/343094446/bleachin

g-processes-pdf (accessed on 17 July 

2017). 

20. Norit Activated Carbon for Purification of 

Edible Oils (2017). Document No: Info21 -

03/Edible oils. Available online: 

http://www.vulcascot.co.at/media/content/

downloads/norit_edible_oils.pdf (accessed 

on 17 July 2017). 

21. Trease, G.C., and Evans W.C. (1989). 

Trease & Evans textbook of 

pharmacognosy. 13thEdn, Cambridge 

University press, London Pp: 546. 

22. Sofowora, A. (2008). Medicinal Plants and 

traditional medicine in Africa, 3rd Ed; 

Spectrum Books Ltd, Ibadan, Nigeria. Pp: 

439. 

23. Das, S., and Dash, H.R. (2014). Laboratory 

Manual for Biotechnology. S. Chand 

Publishing, Pp: 296. 

24. Beltrán, G., del Río, C., and Sánchez, S. 

(2004). Seasonal changes in olive fruit 

characteristics and oil accumulation during 

ripening process. Journal of Science of 

Food & Agriculture. 84: 1783–1790. 

25. Ochigbo, S.S., and Paiko, Y.B. (2011). 

Effects of solvent blending on the 

characteristics of oils extracted from the 

seeds of Chrysophyllum albidum. 

International Journal of Security and 

Network.  2(2): 352-358. 

26. Akubugwo, I.E., and Ugbogu A.E. (2007). 

Physicochemical studies on oils from five 

selected Nigerian plant seeds. Pakistan 

Journal of Nutrition. 6: 75-78. 

27. Raja, A.S., Robinson, S.D.S., and Lindon 

Robert, L.C. (2011). Biodiesel Production 



Rafiu et al. (2021)  Renewable Journal Vol. 1: 64 - 73  

73 
 

from Jatropha oil and its Characterization. 

Research Journal of Chemical Science. 

1(1), 81–87. 

28. George, O.A., Adenipekun, E.O., 

Fasogbon, S.A., and Oparanozie, J.A. 

(2018). Antimicrobial activities of 

Chrysophyllum albidum leaves, fruits and 

seeds. American Journal of Biomedical 

Science. 10(1): 28-44.  

29. Egharevba, H.O., Ibrahim, J.A., Nduaguba, 

G.A., and Kunle, O.F. (2015). 

Phytochemical, proximate pharmacognosy 

analyses and thin layer chromatography of 

Chrysophyllum albidum seed. Ewemen 

Journal of Herbal Chemistry & 

Pharmacology Research. 1(1):6-12. 

30. Ibrahim, H.O., Osilesi, O., Adebawo, O.O., 

Onajobi, F.D., and Karigidi, K.O. (2017). 

Nutrients compositions and phytochemical 

contents of edible parts of Chrysophyllum 

albidum Fruit. Journal of Nutrition & Food 

Science. 7: 579. doi:10.4172/2155-

9600.1000579. 

31. Imaga, N.O.A., and Urua, E.E. (2013). 

Chemical and antioxidant evaluation of 

Start Apple fruit (Chrysophyllum albidum) 

crude extracts. Planta Medica. 79-83. 

32. Hutchinson, J.M, Dalziel, J., and Hepper, 

F.N. (1963). Flora of West Africa (Vol. II) 

Macmillan Publishers Ltd Lagos. Pp: 252-

260. 

33. Farnsworth, N.F. (1966). Biological and 

phytochemical screening of plants. Journal 

of Pharmaceutical Sciences. 55: 225–276. 

34. Asiedu, J.J. (1989). Processing Tropical 

Crops. A Technological Approach. 

MacMillan Publishers, London. 170-172; 

226-246. 

35. Abayeh, O.J., Aina, E.A., and Okuonghae, 

C.O. (1998). Oil content and oil quality 

characteristics of some Nigerian oil seeds. 

Journal of Pure & Applied Sciences. 1: 17-

23. 

36. CODEX Alimentarius Commission, 

(2005). Codex standard for named 

vegetable oils-‘’Codex standard 210-

1999’’.Food and Agricultural 

Organisation of the United Nations and the 

World Health Organisation. 

37. Nielson, S.S. (1994). Introduction to the 

chemical analysis of foods. Chapman and 

Hall, New York. 93-207. 

38. Thomas, A. (2002). Fats and Fatty 

Oils. Ullmann's Encyclopedia of Industrial 

Chemistry. Weinheim: Wiley-

VCH. doi:10.1002/14356007.a10_173. 

39. Alfa, A. (2010). Extraction of oil and 

Proximate Analysis of Nigerian Mango 

Seed kernel. B.Eng, Degree Thesis. 

Department of Chemical Engineering, 

Federal University of Technology Minna, 

Niger State. Pp. 14-29. 

40. Belsare, G.W., and Badne, S.G. (2017). 

Study on physico-chemical 

characterization of edible oils from 

agencies of Buldhana district. International 

Journal of Research in Pharmacy and 

Chemistry. 7(4): 525-529.  

41. Eichie, F.E., Iweka, F.I., Abel, A.E., and 

Cash-Torunarigha, O.E. (2015). 

Physicochemical evaluation of 

Chrysophyllum albidum (sapotacae) gum 

extract and its tableting characteristics in 

comparison with Acacia senegal gum. 

Journal of Science and Practice of 

Pharmacy. 2 (1): 28-33. 

42. Anwesa, S., Pandey, J.P., Singh, A., Tiwari, 

L., and Kumar, A. (2015). A novel method 

of using refractive index as a tool for 

finding the quality of aqueous enzymatic 

extracted algae oil. Advances in Applied 

Science Research. 6(4): 50-60. 

43. CODEX Alimentarius, (193). Refractive 

index of edible oils and fats | AOAC 

921.08. Fats, Oils and Related Products – 

Food and Agricultural Organization of the 

United Nations, Rome.  


