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ABSTRACT: The physical and chemical characteristics of the oil from 
Persea americana (Avocado pear) fruit and Dacryodes edulis (Native pear) 
fruit purchased from Uyo, Akwa Ibom State, Nigeria were determined. 
Results showed that the physical properties of the oils were as follows: 
melting point (31-33oC and 15-23oC), setting point (32oC and 44oC), 
refractive index (1.4 and 1.4), and moisture content (1.2% and 0.1%), 
viscosity (532.8kg/m/s and 434.8kg/m/s) and density (0.9kg/m3 and 
0.9kg/m3) respectively. Their chemical characteristics were as follows: lipid 
content (52.4% and 56.5%), saponification value (188.8mg KOH/g and 
25.9mg KOH/g), free fatty acid value (5.4% and 2.4%), peroxide value 
(16mg/kg and 126.3mg/kg), and acid value (16.8mgKOH/g and 
7.1mgKOH/g) respectively. By comparison, the oil from Persea americana 
set at room temperature (32oC) and that of Dacryodes edulis set at 44oC 
showing the difference between oil and fat. Avocado pear oil contains higher 
percentage of unsaturated fatty acid which was about 71.09% while native 
pear contains greater percentage of saturated fatty acids of about 55.53%. 
Oleic acid was the highest unsaturated fatty acid present in Avocado pear, 
while palmitic acid was the highest saturated fatty acid present in native 
pear; hence Avocado pear oil is preferred in paint, cold cream production 
and in cooking while native pear fruit oil is suitable for soap making. 

 
INTRODUCTION 

In Nigeria there are abundant vegetable oils, namely palm oil, coconut oil, groundnut oil, 
rubber seed oil, cotton seed oil, olive oil, soya bean seed oil and conophor seed oil, etc 
(Dawodu, 2009). Vegetable oils are normally extracted from fruits, seeds, kernels and nuts, 
either by mechanical press or by solvents.  
 
Nowadays, great importance has been attached to oils from fruits and seeds, this is because of 
their numerous functions and uses to mankind. Fats and oils from seeds act as insulators to the 
body. They serve as protective layer or covering for the internal organs such as heart and lung. 
They also serve as sources of energy to the body in the absence of carbohydrates. Vegetable 
oils obtained from seeds example bush mango, groundnut oil, palm oil, sunflower  seed etc, are 
widely used for soap making and margarine production in our industries. Coconut oil is used as 
hair ointment and body pomade. Cotton seed oil is used for paint production. Investigations 
show that oils from these seeds impart flavour to soap (Hadwork, 2002). However, some oil 
seeds such as those from Raphia palm and almond have been found to contain some anti 
nutritional factors such as saponins, alkaloids, and glucosides. Thus, some seed oils are suitable 
for consumption in food while others are toxic. 

Extraction and characterization of shea butter oil was done by Asuquo et al, (2010). Production 
and refining of Dacryodes edulis “native pear” seeds was carried out by Arisa, and Lazarus, 
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(2008). Physicochemical characterization of seed and seed oil of Jatropha curcas collected 
from Bardoli (South Gujarat) Nayak and Patel, (2010).  

 For rapid and economic utilization of the oils, the Nigerian Government has encouraged the 
growing of the oil producing plants in plantations in many states of the country.        However, 
Ikhuoria and Maliki, (2007) extracted oil from Persea americana (Avocado pear fruits) and 
Dacryodes edulis (Native pear fruits) using chloroform solvent, the samples were obtained in 
Benin, Edo State. The yield of the oil was very low, (9.1%) and (23.2%) respectively. Hence 
the aim of this work is to extract oil from Persea americana (Avocado pear fruits) and 
Dacryodes edulis (Native pear fruits) grown in Uyo, Akwa Ibom State using petroleum ether 
(60oC– 80oC) and to characterize the oils in order to compare their properties and applications.  

MATERIALS AND MEHOD 
 

Sample Collection and Treatment before Analysis 
Fruits of Avocado pear (Persea americana) and native pear (Dacryodes edulis) were purchased 
from the markets in Uyo, Akwa Ibom State of Nigeria. The mesocarp and endocarp were 
removed, dried and ground to powder using blender. The oil required for the various 
experiments was extracted from the ground fruits using cold extraction method with petroleum 
ether 60oC-80oC (direct extraction). 
 
Oil Extraction 
100g of the ground sample was used for the extraction of the oil using cold extraction method 
and lipid content was taken as the ratio of weight of sample used.  
 
Determination of Melting Point 
Since the oil from native pear fruit (Dacryodes edulis) was liquid at room temperature, the oil 
was first frozen to solid. A little amount of each oil samples was put into a test tube instead of 
capillary tube with a thermometer. With this method, the temperatures at which the fat samples 
turned into liquid (oil) were taken using thermometer. 
 
Determination of Acid Value (British Standard method, 1988) 
Into 25cm3 of carbon tetrachloride (CCl4) in 100ml conical flask, 1g of the avocado pear oil 
was added, 2 drops of phenolpthalin indicator were also added to the mixtures. Titration was 
done with 0.1M alcoholic potassium hydroxide (KOH) until a colour change was obtained. 
Blank determination was also carried out. Similar method was repeated for the native pear oil. 
This was calculated using the formula: 
 

 

where 0.1= concentration of alcoholic potassium hydroxide (KOH) 

56.1= constant 

Determination of Peroxide Value (AOCS Method Cd 8 – 58) 
Peroxide value was determined in accordance with A.O.A.C. method designated Cd 8 – 58. 
About 2.5g of each oil sample was added to 30ml of ethanoic acid-chloroform mixture in the 
ratio of 3:2 respectively and 5ml of saturated potassium iodide (KI) was added. 15ml of sodium 
thiosulphate (Na2S2O3) was also added until a yellowish colour had almost disappeared, then 
2ml of starch solution (indicator) was added and titration continued to a colourless end point.  
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Determination of Density (British Standard of methods, 1988)  
Density bottle was washed and weighed (M1). The bottle was filled with freshly boiled and 
cooled water then placed on water bath until the temperature of water reaches 25oC. The weight 
of bottle and water was taken (M2). Water was poured out and the bottle dried after which the 
bottle was filled with the oil samples at the temperature of 60oC + 0.2oC. This was allowed to 
stand for 30 minutes in water bath and the content weighed after cooling to 25oC (M3). 
 
Determination of Saponification Value (SV) (AOAC methods, 1984) 
2g of the oil samples were weighed into 25ml of 0.5M ethanolic potash in a conical flask. To 
another flask, 25cm3 of the 0.5M ethanolic potash was placed without the oil, this was used as 
blank. Both flasks were boiled in a water bath for 30 mins with frequent shaking and 2 drops of 
phenolpthalin indicator were added. Titration was done with 0.5M HCl without delay with 
vigorous shaking to get the end point. Saponification value (SV)  was calculated using the 
formula: 

    x 28.05 

Determination of Free Fatty Acid Value (FFA) (British Standard Methods, 1958) 
25ml of ethanol was added to 1.5g of the sample in a conical flask. The mixture was brought to 
60oC then cooled and 1cm3 of phenolpthalin indicator was added to the solution. Titration was 
done using 0.1M NaOH solutions while shaking the mixture constantly for proper mixing. This 
was calculated as: 
 

 

Determination of Iodine Value (British Standard Method, 1988) 
0.5g of the sample was dissolved in 10ml of chloroform in a conical flask, 25ml of the Hanus 
solution was added to the chloroform and corked. This was kept in desiccator for 30mins in the 
dark. A blank was also carried out under the same conditions. When reaction was completed in 
the flask, which is at the end of time, 15cm3 of 10% potassium iodide (KI) solution and 10ml of 
distilled water was added to each flask and mixed by gentle shaking. The content of both flasks 
were titrated with 0.1N Na2S2O3 to pale yellow and 2 ml of starch solution indicator was added. 
Titration was continued until the blue-black colour was completely discharged. 
 
Determination of Moisture Content (AOAC, 1997) 
A known weight of the empty beaker and that of the oil sample were measured. The oil in 
beaker was kept in an oven for 6 hours and maintained at a temperature of 105oC in the 
desiccators and reweighed and cooled and later to constant weight. Percentage weight of the 
moisture was calculated as: 

                  X 100 

where  a = weight of empty beaker 
b = weight of beaker + oil before drying 

 c = weight of beaker + oil after drying. 
 
Determination of Viscosity (Ostwaid Viscometer Method) 
The viscosity of the oil was measured using Ostwald viscometer; in which the oil was drawn up 
into the upper bulb of a 2 bulbs separated by a length of capillary tubings. The time required for 
its meniscus to fall between calibration marks above and below the upper bulb was accurately 
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measured. A similar measurement was made with water with known viscosity which serves as 
a standard. Both the sample and the standard were performed in duplicate to obtain the average. 
Viscosity of the samples was calculated using the relationship below: 

Viscosity   =    =    

where n1 = viscosity of sample, n2 = viscosity of water,  = density of sample,  = density of 
water, t1= flow time of sample, t2 = flow time of water. 

Determination of Refractive Index (RI)  
A concave mirror was placed at the base of the stand with a search pin clamped appropriately to 
enable the adjustment of its position until it coincided with its image at point C. The distance 
(CA) was measured as its initial measurement. 
Small quantity of each oil sample was poured into the mirror and the position of the pin 
adjusted again until a new position C  was found and where it coincided with its image was 
measured again to be C A. The refractive index was calculated as:  

 

Fatty Acids Distribution  
Fatty acids distribution in the oils was determined using Gas Chromatography (Reflux method).  

 

RESULTS AND DISCUSSION 

The physical and chemical characteristics of oil from Persea americana (Avocado pear) and 
Dacryodes edulis (Native pear) fruits are presented in Tables 1 and 2.  

Table 1: Physical character of oil from Persea americana (Avocado pear) and Dacryodes edulis 
(Native pear) fruits. 

Test Samples 
 Avocado pear Native pear 
Colour  Light green Light green 

Melting point (oC) 31-33 15-23 
Setting point (oC) 32 44 
Refractive index 1.4 1.4 
Moisture content (%) 1.2 0.1 
Viscosity (kg/m/s) 532.8 434.8 
Density (kg/m3) 0.9 0.9 
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Table 2: Chemical characteristics of oil from Persea americana (Avocado pear) and Dacryodes 
edulis (Native pear) fruits. 

Test Samples 
 Avocado pear Native Pear 
Yield (%) 52.4 56.5 
Saponification value (mgKOH/g) 188.8 25.9 
Iodine value (gI2/100g) 62.8                                 55.6 
Free fatty acid value (mgKOH/g) 5.4 2.4 
Peroxide value (mg/kg) 28.8 126.3 
Acid Value (mgKOH/g) 
Ester value (mgKOH/g) 

16.8 
172.0 

7.1 
18.8 

 
PHYSICAL PROPERTIES OF OILS  
The melting points, setting points, density, viscosity, moisture content, and refractive index of 
avocado and native pear fruits were 31oC – 33oC and 15oC – 23oC, 32oC and 44oC , 0.9 and 0.9, 
532.8 and 434.8, 1.2 and 0.1, 1.4 and 1.4 respectively; and the  colour of  the oils was light 
green. Comparing the two melting points values, that of avocado pear fruit oil (31oC – 33oC) is 
higher than that of native pear fruit oil (15oC – 23oC). 
 
Chemical Properties of the Oils 

(a) Yield: The oil content of the avocado and native pear fruit was 52.4% and 56.5% 
respectively. This shows that more than half of the fruit is made up of oil. These value are 
comparable with that of groundnut oil 50% (Mba et al., 1974), and greater than that of cashew 
nut oil (49.1) (Akinhanmi and Atasie, 2008). Thus avocado and native pear fruits can be 
classed as oil fruits. However, these results are in contrast with the values of 9.1% and 23.2% 
respectively, earlier reported by Ikhuoria and Maliki, (2007) extracted with chloroform, in 
Benin. Hence oil extraction is affected by the extracting solvent and sample location.  
 

(b) Saponification Value: The saponification values of the oils were 188.8mgKOH/g and 
25.9mgKOH/g for avocado pear oil and native pear oil respectively. That of avocado pear can 
be compared with cotton seed oil 194.3 (Eka, 1977), shea butter oil 185.20 (Asuquo et al, 
2010), conophor seed oil 194.7 (Eka, 1977) but is much higher than that of cashew nut oil 
137.00 (Akinhanmi and Atasie, 2008) and when compared to that of native pear fruit oil 25.9, it 
is much higher. Saponification value of oil serve as important parameters in determining the 
suitability of oil in soap making. Oils obtained gave a clear solution in water, this type of oil is 
grouped among those yielding soaps of soft consistency. Hence the oil could be used for 
making shaving creams since it’s require oils of soft consistency. 

(c) Iodine Value: The iodine value of avocado and native pear fruit oil were 62.8gI2/100g and 
55.6gI2/100g respectively. This values are high when compared to that palm kernel oil 37 
(Oyenuga et al., 1975) and cashew seed oil 41.3 (Akinhanmi and Atasie, 2008). Hence avocado 
pear oil will contain greater percentage of unsaturated fatty acids than native pear fruit. 
However, since their iodine values are less than 100, they are both non-drying oil (Asuquo, 
2008). 

However, the iodine values of both oil is in agreement with the standard hence the oils could be 
classified as non-drying oil, since their iodine values are less than 100. (Asuquo, 2008).  

 (d) Free Fatty Acid: The values of free fatty acid for both avocado and native pear fruit oil 
were 5.4% and 2.4% respectively. Comparing the two values, that of avocado pear is higher 
than that of native pear fruit. The free fatty acid value of native pear fruit can be compared with 
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that of rubber seed oil 5.2 + 0.1 (Eka, 1977) and that of cashew nut 5.4 % (Akinhami and 
Atasie, 2008).  

(e) Peroxide Value: The peroxide value obtained for the oils were 28.8mg/kg and 126.4mg/kg 
for avocado and native pear fruit oil respectively. On comparing the two of them, that of native 
pear fruit oil is higher than that of avocado pear. The peroxide value helps in determining 
which oil will be easily susceptible to oxidative rancidity.  

(f) Acid Value: The acid values obtained for avocado and native pear oil were 16.8mgKOH/g 
and 7.1mgKOH/g respectively. The values are high when compared to that of shea butter oil 
1.79 mgKOH/g ( Asuquo et al, 2010) and between that of cashew nut 10.7 mgKOH/g 
(Akinhanmi and Atasie, 2008 ). That of avocado pear fruit oil is higher than that of native pear 
fruit oil but it has greater advantage in soap making. The low acid value of native pear fruit oil 
(7.1 mgKOH/g) suggests that the oil may be of advantage for paint making and the two values 
finally suggest that the fruits are edible. The lower the acid value of oil, the fewer free fatty 
acids it contains which make it less exposed to the phenomenon of rancidification (Roger et al., 
2010).  

(g) Ester Value: Ester value represents the number of milligrams of potassium hydroxide 
required to saponify the esters present in 1g of the oil. It is obtained as the difference between 
the saponification value and the acid value. The ester value obtained for avocado pear and 
native pear were 172.8 mgKOH/g and 18.8 mgKOH/g respectively. That of avocado oil is 
comparable with that of castor oil (174.09 mgKOH/g) and lower than that of rubber seed oil 
(191.93 mgKOH/g), which are all vegetable oils (Asuquo, 2008). The ester value obtained for 
native pear fruit was very low. 
 
Table 3: Fatty Acids Distribution  
Fatty acids Samples 
 Avocado Pear (%) Native Pear (%) 

Palmitic acid             28.21                     51.62 

Palmitoleic acid             5.69                        - 
Stearic acid             0.69                      3.42 

Oleic acid             50.95                      20.83 

Linoleic acid            13.87                      23.24 
Linolenic  acid   
Lauric acid 
Myristic acid    
Total saturated fatty acid                                         
Total unsaturated fatty acid  

            0.58                                       
               -                                    
               - 
            28.90 
            71.09 

                     0.39 
                      0.12 
                      0.37 
                      55.53 
                      44.46 

 
Fatty acid distribution of Persea americana (Avocado pear) and Dacryodes edulis (Native 
pear) fruit was analyzed by gas chromatography (reflux method) the results are presented in 
Table 3. Both samples contain palmitic acid, palmitoleic acid, stearic acid, oleic acid, linoleic 
acid and linolenic acid. lauric and myristic acid were found in minute quantity in native pear 
but absent in avocado pear. Avocado pear oil contains higher percent of unsaturated fatty acid 
which was about 71.09%, this is comparable to (75.64%) of Jatropha curcas L. Reported by 
Nayak and Patel, (2010). Native pear contains greater percentage of saturated fatty acid of 
about 55.53%. Oleic acid was the highest unsaturated fatty acid present in avocado pear, while 
palmitic acid was the highest saturated fatty acid present in native pear. Oils rich in oleic acids 
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as in avocado pear display greater oxidative stability than those containing more saturated acids 
and therefore could be widely used as frying oils. This oxidative stability can prevent skin 
irritation caused by oxidation of the oil when used as body cream. However, avocado pear oil 
can also be use as a lubricant while native pear oil can be use in soap making. Unsaturated fats 
are generally regarded to be healthier in the diet than saturated fats because they may help 
lower the level of cholesterol in the blood. Although unsaturated fats are conventionally 
regarded as 'healthier' than saturated fats, when eaten, the United States Food and Drugs 
Administration (FDA) recommendation stated that the amount of unsaturated fat consumed 
should not exceed 30% of one's daily caloric intake (or 67 grams given a 2000 Calorie diet). 

CONCLUSION 
The results of this work shows that oil with good yield can be obtained from Persea americana 
(Avocado pear) and Dacryodes edulis (Native pear) fruits using pet ether (60oC- 80oC) as the 
extracting solvent. 
 
Both physical and chemical properties of the oils have been analyzed. Results showed that both 
oil is light green and less dense than water. Oil from avocado pear fruit sets at room 
temperature (32 oC) while that of native pear fruit remains liquid at room temperature. This is a 
clear indication that the fatty acid component in avocado pear fruit is much more than of native 
pear fruit. 

The chemical properties of avocado pear fruit oil revealed a high saponification value of 188.8 
that of native pear fruit oil (25.9). This signifies that the oil is of soft consistency and could be 
used for shaving cream production. Also, the iodine value of native pear fruit (55.6) which is 
lower than that of avocado pear fruit (62.8)  is an indication of the presence of unsaturated 
systems which are nutritionally and biochemically important. 
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