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Abstract 

Recent studies have shown that heating oil to high temperature causes oxidative 

degradation of the oil, consequently producing characteristics odour, taste, colour and 

texture. However, this study was conducted to evaluate the stability of four different 

samples of edible oils. Acid value was found to be 5.22, 3.50, 0.73 and 1.29 mg KOH/g 

oil in fresh Melon, Bushmango, olive and Palm olein oils samples respectively. When the 

four oil samples were used for frying, the acid value was found to be; 6.73, 3.90, 2.24 and 

2.24 mg KOH/g oil (24 hours after frying), 11.22, 7.86, 4.49 and 3.3 mg KOH/g oil (2 

weeks after frying) and 19.17, 13.22, 5.82 and 4.4 mg KOH/g oil (4 weeks after frying), 

for melon, Bushmango, olive and palm olein oils samples respectively. Saponification 

values were ranged between 196.70-240.00 mg KOH/g oil in fresh oils of the samples, 

and between 197.80-252.33 mg KOH/g oil in the oils after using them for frying. 

Furthermore, Peroxide values ranged from 2.65 to 3.20 Meq/Kg in fresh oils of the 

samples, and from 2.71 to 24.00 Meq/Kg in frying oils were to exceed the permitted value 

of 20 meq/Kg for olive oil and 10 meq/Kg for other edible oils in nearly half the analyzed 

samples. In general, feeding on these kinds of edible oils which have high values of 

acidity and peroxides is very dangerous because of the destructive effects of peroxide 

compounds and acidity on the components of the membranes of the living cell. 

Introduction 

Edible oil is one of the chosen ingredients of diets that is used for cooking purposes. 
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It is a vital module of food; it provides energy, essential fatty acid and serves as a carrier 

of fat-soluble vitamins (g). The most common application of edible oils is in deep-frying, 

salad dressings and food emulsions [1]. Deep-fat frying is the cooking of food in pre-

heated deep oil/fat at a high temperature of 150 to 190°C [4]. Fried foods have desirable 

flavor, color, and crispy texture, which make deep-fat fried foods very popular to 

consumers [10]. During the frying process, oil undergoes changes in physical, chemical, 

nutritional and sensory properties, which affects its frying performance [4]. The repeated 

use of oil could affect the shelf-life and nutritional quality of fried foods due to the 

development of rancidity in the frying oil taken up by the products [7, 8]. The quality of 

any oil is indicated by some physicochemical properties. The specific value of some of 

these properties provides an indication of both the nutritive and physical quality of the 

oil. These properties include iodine value, peroxide value, saponification value, 

unsaponifiable value, free fatty acid, color appearance etc. Research studies have 

indicated that vegetable cooking oils are used 3-6 times before being discarded as waste 

[5]. Repetitive use of vegetable oil lowers the smoke point, which is the temperature at 

which the oil breaks down creating acrolein, an obnoxious smelling compound; and 

visible fumes are given off [6]. Vegetable oil quality is largely dependent on its 

resistance to oxidation. Chemical stability, which might ultimately be regarded as 

resistance to oxidation, depends on the chemical composition of the oil, especially 

antioxidants and oxidizable compounds, and on physical interfaces and 

microenvironments in which the reactants interact. (e) Physicochemical properties like 

Specific gravity, moisture content, viscosity, Acid value, free fatty acid, and peroxide 

value, saponification and iodine values of fresh Melon, Bushmango, olive and Palm olein 

oils samples were studied to evaluate the compositional quality of these oils and also to 

investigate the effect on the use of same oils for repeated frying on long term storage as 

it greatly changes the physicochemical, nutritional and sensory properties of these oils.  

Materials and Methods   

Sample collection and preparation  

Four oil samples were used for this study, of which two of the oil samples precisely 

Power vegetable oil (Palm Olein) and Goya olive oil (Olive Oil) were bought from Oja-

Oba market in Akure and two oils seeds; melon seed (Cucumis melo) and Bush-mango 

seed (Irvingia gabonensis) were also bought from the same market. The seeds were 

sorted to remove debris and sun dried until constant mass was obtained. Prior to this, the 
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seed coat of the melon was removed by dehulling. They were ground into powder using 

Binatone mixer/grinding machine, packed in air tight containers and kept in the 

refrigerator at 4°C for further processing. 

Extraction of oil from the seed   

About 300ml of n-hexane was poured into the round bottom flask of the extractor. 

Five hundred grams of each sample seed was wrapped in a white muslin cloth and placed 

in the thimble of the soxhlet extractor. The oils samples were extracted from the seed 

flours by soxhlet extraction using n-hexane of Analar grade, boiling range 40°C-60°C. 

The soxhlet was coupled with condenser and flask already filled with n-hexane. The set 

up was heated on heat mantle at 65°C to allow solvent boiling, in the process the solvent 

vapour travels up a distillation arm and flowed into the chamber housing the sample 

material. The extract seeps through the pores of the thimble and fills the siphon tube 

where it flows back down into the round bottom flask. The process was allowed to 

continue for 3 hours until a clear solvent was obtained in the thimble chamber. At the 

end of the extraction, the resulting mixture containing the oil was heated to recover the 

solvent from the oil. The recovered oil was stored at room temperature prior to analysis.  

Frying process   

The oil samples (250ml) was poured into a frying pan and 150 g of each of plantain 

and yam was introduced was fried one after the other. The pan was placed on heat mantle 

set at 160-180°C and allowed to fry for 10 minutes. The process was repeated for all the 

oils samples at the same frying conditions.  

Oils storage   

The oil samples were stored at room temperature before use and after use for four 

weeks in which the analysis of the physicochemical properties are being carried out at 

intervals at 24 hours, 2 weeks and 4 weeks of storage.  

Determination of the physicochemical properties of the oils   

The analytical estimations were made for water (moisture) content, colour, taste, 

odour, viscosity, specific density, refractive index, acid value, saponification value, 

iodine value, perioxide value, and free fatty acid.  

Moisture content determination    

An empty evaporating dish was washed and dried in the oven and allowed to cool in 
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the desiccator and then weighed ).(W1  About 2.0g of the oil sample was weighed into 

the dish and weighed ).(W2  The dish containing the sample was oven dried maintaining 

the temperature at 105°C for three (3) hours until a constant weight was obtained after 

cooling in the desiccator. The constant weight after cooling was recorded ).(W3  The loss 

in the weight after drying was recorded in percentage.  

100
sampleofweight

lossweight
Moisture% ×=  

,100
WW

WW

12

32 ×
−
−=  

where,  1W  = Weight of empty crucible (g)  

2W  = Weight of crucible + sample before drying (g)   

3W  = Weight of crucible + sample after drying (g). 

Determination of specific gravity   

This is the ratio of the weight of the oil sample in grams to that of equal volume of 

water in grams. A density bottle with its stopper was weighed ),(W1  filled with the oil, 

covered with its stopper and re-weighed ).(W2  The density bottle was washed, drained, 

filled with water and weighed ).(W3   

,
WW

WW
gravitySpecific

13

12

−
−=  

where,  1W  = weight of density bottle with its stopper (g)   

2W  = weight of density bottle with its stopper + oil (g)   

3W  = weight of density bottle with its stopper + water (g). 

Determination of colour   

The oil sample was poured into a clear, transparent glass tube and viewed under 

white light. The colour was assigned to it by visual inspection.  

Determination of refractive index   

In the determination of the refractive index of the oil samples, Abbe 60 refractometer 
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was used. Two drops of the oil sample were placed in the glass prism sample 

compartment. The instrument was allowed to stand for 10 minutes in order to attain a 

steady temperature after which the reading of the refractive index was recorded [11].  

Determination of acid value and free fatty value   

About 1g of the sample was weighed into a conical flask; 25ml of 95% alcohol was 

added followed by the stepwise addition of 2 drops of phenolphthalein indicator. The 

solution was titrated with standardized 0.1M potassium hydroxide until a faint colour 

appears [9].  

.
SampleofWeight

61.5ValueTitre
valueAcid

×=  

The acid value is measured in mgKOH/g.   

The FFA can be determined from the same titration as in acid value using the 

expression below. It is expressed as oleic acid (octadec-9-enoic acid) equivalent (mg/g)  

.
SampleofWeight

82.2ValueTitre
acidfattyfree%

×=  

Iodine value determination   

About 0.5g of the oil sample was weight into a glass-stopper bottle of about 250ml 

capacity. 10ml carbon tetrachloride (CCl4) was added with a dry measuring cylinder and 

the flask was shaken to dissolve the oil. An aliquot 20ml of Wij’s solution was pipetted 

into the flask and the stopper being moistened with 10% potassium iodide solution 

(KIaq) was inserted. The whole solution was allowed to stand in the dark for thirty 

minutes. 15ml of 10% (V/V) potassium iodide solution and 100ml distilled water was 

added. The iodine liberated was 37 back titrated with 25ml 0.1ml standard sodium 

thiosulphate (Na2S2O3(aq)). The equation of reaction is shown below:  

( ) ( )aq
2

4aq32 I2OSI2OS2 −− + →+  

This is done until the titrant has a straw colour and at this point, the starch indicator is 

added drop-wisely and the titration continues to a colourless end point. This procedure is 

repeated for the blank [9].  
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( )
,

SampleofWeight

69.12Mab
ValueIodine

××−=  

where,  M = Molarity of thiosulphate used   

a = sample titre value   

b = Blank titre value. 

Determination of saponification value   

About 1g of the oil sample was weighed into 250ml conical flask followed by the 

addition of 25ml of potassium hydroxide solution, then refluxed for 30 minutes with 

occasional shaking. 1ml of phenolphthalein indicator was added to the solution and 

titrated while hot with 0.5M HCl solution (a ml). A blank titration was carried out which 

contained all the reagents without the sample (b ml). The colour changed from pink to 

colourless [9].  

Calculation:   

( )
,

SampleofWeight

05.28mlab
ValuetionSaponifica

×−=  

where,  b = Titre value of blank   

a = Titre value of the sample.  

 Determination of peroxide value   

This test was carried out in the dark. About 1g of the oil sample was weighed into a 

clean conical flask and placed on boiling water bath for 1 minute. 1g powdered 

potassium iodide and 20ml of the solvent mixture of acetic and chloroform (3:1) was 

added. The content was poured into a titration flask which contained 20ml potassium 

iodide solution and the tube was washed with 25ml portion of water and added to the 

titration flask which was then titrated against 0.002 M Sodium thiosulphate using starch 

as indicator [9].  

Calculation:  

( )
.

SampleofWeight

1000titreBlanktitreSampleM002.0
ValuePeroxide

×−×=  

Statistical analysis   

The results of the physicochemical properties of the oils were expressed as means ± 
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standard deviation (SD) of three replicates. Data obtained were statistically analyzed 

using one-way Analysis of Variance (ANOVA), a tool in statistical packages for social 

sciences (SPSS 16.0). The level of significance was set at p˂0.05. Means were separated 

with Turkey Multiple Range Test (TMRT).  

Results and Discussion   

Some chemical and physical characteristics of Melon oil, Bushmango oil, Olive oil 

and Palm olein oils before and after frying have been extensively investigated. The data 

of specific gravity values, moisture contents values, viscosity values, saponification 

value, peroxides values, acid values, free fatty acids value and iodine values of Melon 

oil, Bushmango oil, Olive oil and Palm olein oil are illustrated in below tables.  

Table 1. Viscosity values (cP) of vegetable oil samples before and after frying. 

 Before frying 24 hours after 2 weeks after 4 weeks after 

Melon Oil 19.06±0.04
d 

29.15±0.04
c
 45.08±0.03

b
 48.23±0.20

a
 

Bushmango Oil 46.14±0.02
d
 55.26±0.03

c
 86.50±0.03

b
 88.48±0.04

a
 

Olive Oil 27.05±0.04
d
 44.60±0.04

c
 70.02±0.02

b
 74.37±0.01

a
 

Palm Olein 40.06±0.02
d
 56.66±0.05

c
 80.09±0.01

b
 82.23±0.02

a
 

Values are mean ± standard deviation of triplicate determinations. Values with the same superscript within 

the rows are not significantly different at p˂0.05.  

Table 2. Specific gravity values of vegetable oil samples before and after frying. 

 Before frying 24 hours after 2 weeks after 4 weeks after 

Melon Oil 0.91±0.01
b 

0.92±0.01
a 

0.92±0.02
a 

0.92±0.006
a 

Bushmango Oil 0.80±0.01
b
 0.91±0.02

a
 0.91±0.00

a
 0.91±0.00

a
 

Olive Oil 0.91±0.01
a
 0.91±0.01

a
 0.91±0.02

a
 0.91±0.01

a
 

Palm Olein 0.91±0.01
a
 0.92±0.01

a
 0.92±0.02

a
 0.92±0.006

a
 

Values are mean ± standard deviation of triplicate determinations. Values with the same superscript within 

the rows are not significantly different at p˂0.05.  
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Table 3. Moisture content values of vegetable oil samples before and after frying. 

 Before frying 24 hours after 2 weeks after 4 weeks after 

Melon Oil 2.00±0.20
a 

1.00±0.02
b 

1.00±0.00
b 

0.84±0.006
c 

Bushmango Oil 3.00±0.01
a
 1.50±0.01

b
 1.30±0.10

c
 0.92±0.01

d
 

Olive Oil 2.00±0.02
a
 0.50±0.02

a
 0.67±0.01

c
 0.50±0.02

b
 

Palm Olein 2.00±0.02
a
 1.00±0.02

b
 0.67±0.006

c
 0.49±0.006

d
 

Values are mean ± standard deviation of triplicate determinations. Values with the same superscript within 

the rows are not significantly different at p˂0.05. 

Table 4. Percentage change in acid values (MgKOH/g) of vegetable oils after frying. 

 Percentage change after frying 

 Before frying 24 hours after 2 weeks after 4 weeks after 24 hours after 2 weeks after 4 weeks after 

Melon Oil 5.22d±0.03 6.73c±0.05 11.22b±0.2 9.59a±0.01 29.93c±1.47 115.02b±1.21 267.31a±1.24 

Bushmango Oil 3.50d±0.02 3.90c±0.02 7.86b±0.03 13.22a±0.01 11.24c±0.72 125.19b±1.59 277.72a±2.02 

Olive Oil 1.26d±0.01 2.20c±0.03 3.01b±0.01 4.04a±0.02 74.60c±0.93 138.89b±3.21 220.65a±1.87 

Palm Olein 1.29d±0.01 2.24c±0.01 3.37b±0.02 4.49a±0.01 75.65c±0.97 161.25b±3.10 248.27a±1.93 

Values are mean ± standard deviation of triplicate determinations. Values with the same superscript within 

the rows are not significantly different at p˂0.05. 

Table 5. Percentage change of free fatty acid values (MgKOH/g) of vegetable oils after 

frying.  

  Percentage change after frying 

 Before frying 24 hours after 2 weeks after 4 weeks after 24 hours after 2 weeks after 4 weeks after 

Melon Oil 2.61d±0.02 3.37c±0.03 5.61b±0.01 9.59a±0.01 28.67c±1.58 115.08b±1.70 267.32a±3.0 

Bushmango Oil 1.75d±0.01 1.95c±0.01 3.94b±0.02 6.61a±0.01 11.43c±1.04 125.19b±1.59 277.91a±1.88 

Olive Oil 0.63d±0.01 1.10c±0.02 1.15b±0.01 2.02a±0.01 74.60c±2.18 139.68b±3.54 220.63a±2.05 

Palm Olein 0.65d±0.01 1.12c±0.01 1.69b±0.01 2.25a±0.01 72.33c±2.29 159.54b±4.77 248.72a±2.22 

Values are mean ± standard deviation of triplicate determinations. Values with the same superscript within 

the rows are not significantly different at p˂0.05. 
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Table 6. Percentage change of peroxide value of vegetable oils after frying. 

   Percentage change after frying 

 Before frying 24 hours after 2 weeks after 4 weeks after 24 hours after 2 weeks after 4 weeks after 

Melon Oil 2.65c±0.05 2.71c±0.02 7.21b±0.02 12.03a±0.01 73.21c±2.19 172.0 
354.20a±8.57 

Bushmango Oil 2.75c±0.01 2.80c±0.04 5.60b±0.02 24.0a±0.0 1.82c±1.68 103.5 727.73a±3.17 

Olive Oil 3.20c±0.01 3.20c±0.05 3.59b±0.09 9.20a±0.02 1.26c±0.84 12.39 187.50a±0.79 

Palm Olein 3.10c±0.04 3.12c±0.03 3.72b±0.02 8.60a±0.01 0.65c±0.33 20.01 177.56a±3.58 

Values are mean ± standard deviation of triplicate determinations. Mean values followed by the same 

superscript within the rows are not significantly different at p˂0.05.  

Table 7. Iodine values of vegetable oil samples before and after frying. 

  Before frying 24 hours after 2 weeks after 4 weeks after 

Melon Oil 110.02±0.02
a 

104.70±0.08
b 

92.83±0.03
c 

70.91±0.01
d 

Bushmango Oil 13.40±0.03
a
 10.30±0.03

b
 6.57±0.01

c
 3.01±0.01

d
 

Olive Oil 81.20±0.06a 77.40±0.01b 65.99±0.01c 53.98±0.01d 

Palm Olein 54.10±0.02
a
 52.00±0.02

b
 44.54±0.01

c
 32.61±0.01

d
 

Values are mean ± standard deviation of triplicate determinations. Mean values followed by the same 

superscript within the rows are not significantly different at p˂0.05.  

Table 8. Saponification values of vegetable oil samples before and after frying. 

  Before frying 24 hours after 2 weeks after 4 weeks after 

Melon Oil 196.70±0.05
c 

197.80±0.06
c 

200.03±0.10
b 

211.40±0.02
a 

Bushmango Oil 240.00±0.08
d
 242.01±0.05

c
 246.27±0.15

b
 252.33±0.006

a
 

Olive Oil 190.00±0.80
d
 191.53±0.02

c
 193.67±0.02

b
 199.63±0.01

a
 

Palm Olein 196.00±0.30
d
 198.40±0.04

c
 201.01±0.01

b
 206.41±0.01

a
 

Values are mean ± standard deviation of triplicate determinations. Mean values followed by the same 

superscript within the rows are not significantly different at p˂0.05.  
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Figure 1. Graph of free fatty acid versus peroxide value for melon oil. 

Correlation Coefficient is 0.991445. 

 

Figure 2. Graph of free fatty acid versus peroxide for Bushmango oil. 

Correlation coefficient is 0.948383. 

 

Figure 3. Graph of free fatty acid versus peroxide value for olive oil. 

Correlation coefficient is 0.92736. 
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Figure 4. Graph of free fatty acid value versus peroxide value. 

Correlation coefficient is 0.845579. 

Discussions  

Figures 1 to 4 show the relationship between the free fatty and peroxide values 

obtained during the analysis of the oil samples. The graphs of free fatty acid against 

peroxide values showed that the peroxide values increased with increasing free fatty acid 

content (2.61, 2.65) of the oil samples. From Figure 1, the peroxide value for Melon oil 

increased slightly with increase in free fatty acid value at the initial stage but increased 

almost at the same rate (9.59, 12.03) as the free fatty acid with storage time. Also from 

Figure 2, the peroxide value of Bushmango oil increased slightly with increasing free 

fatty acid (1.75, 2.75) contents of the oil but increase progressively with slight increase 

in free fatty acid values (6.61, 24.0). This indicated that peroxidation takes place more in 

Bushmango oil than in Melon oil. It can also be observed from Table 8 that the peroxide 

value of the olive oil increased with free fatty acid at fresh (0.63, 3.20) and became 

stable at 24 hours after frying. The value of the peroxide then increased greatly with 

slight increase in free fatty acid content of the oil at 4 weeks after frying (2.02, 9.20). 

The increase observed in the peroxide value of the palm olein oil with increasing free 

fatty acid content is similar to that which was observed for olive oil as shown in Figure 

4. Generally, Figures 1 to 4 show a great increase in the values of the peroxide values 

with slight increase in the free fatty acid contents of the oils. The rate of increment in the 

peroxidation observed in the commercial samples is a bit minimal compared to their 

counterpart local samples, which may be due to a certain antioxidant that might have 

been added during their manufacturing processes to lower the rate of peroxide formation.  
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Viscosity  

Oils are mixture of triglycerides (TGS) and their viscosity depends on the nature of 

the triglycerides present in the oil. The viscosity changed due to the different 

arrangement of the fatty acids on the glycerol backbone of the triglyceride molecule. 

Therefore, the viscosity is related to the chemical properties of the oils such as chain 

length and saturation or unsaturation. Table 1 shows that at room temperature (27°C) the 

viscosity of the oils increase with storage time and highest in Bushmango oil (88.43 cP) 

than others, while melon oil (48.23 cP) has the least viscosity at 4 weeks of storage after 

use. The viscosity obtained for fresh oils (before frying) were however lower than the 

values recorded for crude (68.04) and refined (56.28) canarium fruit oil by [12]. The 

viscosity values were however higher at 4 weeks after frying with the oil samples. The 

results indicated that the viscosity increases with storage time. Viscosity also depends on 

sheer stress and temperature. Sheer stress does not have much effect on the storage of 

oils which are used for edible purpose but the temperature does affect it. On a general 

note Table 4 shows that the viscosity of the oil increases at different frying times with 

yam and plantain. When the temperature increases, the kinetic energy (KE) also 

increases which enhances movement of the molecules and reduces the outer molecular 

forces. The layers of the liquid easily pass over one another and this contributes to the 

reduction of viscosity. There was significant difference (p<0.05) in the values obtained 

for the oils at the different time of analysis.  

Specific Gravity (SPGR)  

The specific gravity of the oils is as shown in Table 2. It shows that there was no 

significance (p<0.05) difference in the values obtained for all the oils as against the 

values, recorded by [16] for mustard oil and corn oil which increases with increasing 

temperature as well as using the oil for frying three times. However, from the Table 2 it 

shows that the specific gravity of the oils ranges from 0.80 g/ml to 0.92 g/ml with 

Bushmango having the least before frying (fresh oil) and melon oil and palm olein 

having 0.92 g/ml respectively at four weeks after frying. The specific gravities of the oil 

were related to the standard range of 0.898 g/ml – 0.907 g/ml approved by the standard 

organization of Nigeria [17]. The high values of the specific gravities as compared with 

the standard may however be due to the pie (π) bonds that make the bonding more rigid 

and rotation between C-C becomes more strenuous. The oxidation products that develop 

in triacylglycerol are hydroperoxides which May later break down to produce lower 
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molecular weight compounds such as free fatty acids, alcohol, aldehydes, eventually to a 

rancid product.  

Peroxide Value  

The peroxide value was also found to increase with storage time, temperature and 

contact with air by the oil samples. Therefore, high peroxide value is an indication of 

high oxidative rancidity. The peroxide values obtained in this study increases from 2.65 

to 24.0 meq/Kg from fresh state to 4 weeks after storage. However, lower values were 

obtained for the commercial oil samples of 9.20 meq/Kg and 8.60 meq/Kg for Olive oil 

and Palm olein respectively as against the high values of 12.03 and 24.0 for Melon and 

Bushmango respectively at four weeks after frying. This indicates that some refining 

process of the commercial oils has significantly (p<0.05) reduced the peroxide value. 

However, the peroxide values obtained for the oil samples at fresh (before frying), 24 

Hrs., and 2 weeks after frying were below the maximum acceptable limit of 10 meq/Kg 

set by the Codex Alimentarius Commission for edible oils [20]. Low peroxide value of 

the oils samples indicates high resistance to peroxidation and low rate of spoilage. From 

Table 6, it can be observed that all the four oil samples had small values of peroxide 

which ranges from 2.65 meq/kg to 3.20 meq/kg with highest value (3.20 meq/kg) 

recorded for olive oil. Meanwhile after frying, these oils showed a moderately high 

peroxide values which ranges from 2.71 meq/kg to 24.0 meq/kg in which the highest 

value (24.0 meq/kg) was recorded for Bushmango oil at 4 weeks after frying. Also from 

Table 6, it can be observed that the percentage change in the peroxide value increased 

from 0.65% at 24 hours after frying to 727.73% at 4 weeks after frying with the highest 

percentage change (727.73%) recorded for Busmango oil which increases from 1.82% at 

24 hours after frying to 727.73% at 4 weeks after frying. Thus, it can be concluded that 

peroxidation increases at room temperature with increasing storage time. Based on the 

results, the oil samples can be classified into moderate oxidation and high oxidation state 

based on the results calculated for the peroxide values. A product with peroxide values 

between 5 and 10 meq/kg is at moderate oxidation state above 10 meq/kg is at high 

oxidation state [2]. Also from the table it could be observed that the rate of peroxidation 

in the local oils are more compare to the commercial oils with Bushmango oil having a 

peroxide value of 24.00 meq/kg at 4weeks after frying, so also is melon oil with 12.03 

meq/kg in contrast to olive oil with palm oil olein with 9.20 and 8.60 meq/kg 

respectively at the same period. This could be as a result of certain antioxidant (such as 
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vitamin E or C) that might have been added to the commercial oil during processing to 

lower the rate of peroxidation and development of rancidity. While the high values 

noticed in the local oils may be due to condition the materials were subjected to during 

drying and extraction as exposure to light and heat increases the rate of lipid oxidation. 

Peroxide value determines the extent to which the oil has undergone rancidity. These 

results might be due to the effect of high frying temperature causing destruction of some 

glycerides.  

Saponification Value  

Saponification value is an index of average molecular mass of fatty acid in the oil 

sample. The saponification value obtained from the oils in Table 8 shows that there is an 

increase in the saponification value of the oil at each time of analysis and it ranges from 

190.00 mgKOH/g to 252.33 mg KOH/g. The values are however in the ranges of 

expected range of 195 – 205 mg KOH/g oil at for edible oil as specifies by standard 

organization of Nigeria [17] and Nigerian interval standard [19]. The higher value of 

saponification values however, suggests that the mean molecular weight of fatty acid is 

higher or that the number of ester bonds is more. This might imply that the fat molecules 

do interact with each other [18]. The result generally shows an increase in the 

saponification value during heating and reached 252.33 mgKOH/g for Bushmango oil. 

High saponification value indicates that the oils are very useful in the production of 

liquid soap and shampoo industries [21]. Thus the values obtained from melon oil, 

Bushmango, olive and palm olein oil shows that they have high potential for use in the 

production of liquid soap and shampoo. The saponification value gives an idea about the 

number of ester equivalents per unit mass of the oil.  

Iodine Value  

Iodine value is a measure of the extent of unsaturation of fatty acid present in fat and 

oil. The higher the iodine value of a particular oil, the higher the degree of unsaturation 

of the oil. The iodine values (mgI2/g) obtained during this study significantly (p<0.05) 

decreases from 110.02 to 3.01 mgI2/g with highest value (110.02 mgI2/g) recorded for 

Melon oil at fresh and 3.01 mgI2/g for Bushmango at four weeks after frying. The result 

was an indication that the degree of unsaturation decreases with storage time. Iodine 

value increases the degree of unsaturation in a fat or vegetable oil. It determines the 

stability of oils to oxidation, and allows the overall unsaturation of the fact to be 
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determined qualitatively [9]. From Table 7, the values of iodine obtained are higher 

compared to the ones obtained from corn oil and mustard oil which are 15.96 g and 8.10g 

respectively [3]. It was also observed that the result obtained for the iodine value is 

highest for melon oil (110.02 I2 / 100g) and least for Bushmango oil when fresh (before 

frying), however, the value decreases after frying and with storage time. The high iodine 

value obtained for melon oil, olive oil and palm olein oil may be likened to lower 

oxidation storage stability, i.e., due to high iodine values obtained for these three oils 

may contribute to lower oxidative storage stability. On the other hand, Bushmango show 

a lower iodine value of 13.40 I2 / 100g before it decreases progressively to 3.01 I2 / 100g 

at 4weeks after frying. Nevertheless, this lower iodine value for Bushmango may have 

contributed to its greater oxidative stability. The decrease of iodine value; 110.02 I2 / 

100g -70.91 I2 / 100g of I2/100g oil, melon oil, 13.40-3.01 I2 / 100g oil for Bushmango 

oil, 81.20 I2 / 100g – 53.98 I2/100g oil for olive oil correlated well with the decrease of 

unsaturated fatty acids. Iodine value decrease is indicative of the increased rate of 

oxidation during heating and could be attributed to oxidation and polymerization 

reaction involving the double bonds [3].  

Acid Value and Free Fatty Acid Value  

Acid value indicates whether the oil is in good non-degradable state or not. The acids 

value of melon oil, Bushmango oil, olive oil and palm olein oil after 24 hours of frying 

are 6.73 mgKOH/g, 3.90, 2.24 and 2.24 mgKOH/g respectively had slightly value 

compared with that before frying, also it can be noticed that the acid value of melon oil 

before and after frying had the highest values 5.22 mgKOH/g (before frying) and 19.17 

mgKOH/g (after 4weeks of frying) compared with Bushmango oil, olive oil and palm 

olein over the same range, 3.50, 13.22, for Bushmango oil, 0.73, 5.82 mgKOH/g for olive 

oil and 1.29, 4.49 mgKOH/g for palm olein oil. The amount of acid value (mg/KOH/g) 

and free fatty acid obtained in this study for local oil samples are higher than 1.7 and 

0.96 reported by [13] for cashew nut oil, whereas the values obtained for the commercial 

samples were relatively lower than 5.99 3.01 reported for ground nut oil by[14]. This 

indicates that the refining process in the commercial oil samples has significantly 

(p<0.05) reduced the acid value and free fatty acid contents of the commercial oil. Acid 

value of the oil suitable for edible purposes should not exceed 4 mgKOH/g likewise the 

presence of excess free fatty acid and other fatty materials in oils bring about offensive 

odour and taste in the oils on long storage [15]. Generally, the increase in the acid value 
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of the oil samples may be attributed to the complete inhibition of enzymes activity. Thus 

in all cases there are corresponding low levels of free fatty acids in the oils before frying 

which also suggests low level of hydrolytic and lypolytic activities in the oils. However, 

increase in the values of free fatty acid with storage time increases the accessibility of 

oxygen into the oil, hence increase oxidation rate.   

Correlation between Free Fatty Acid and Peroxide Values of the Oil Samples  

From the different graphs of free fatty acid against peroxide values plotted for each 

oil sample, the correlation coefficient ranges between 0.845579 to 0.991445 with the 

highest value (0.991445) recorded for the correlation between free fatty acid and 

peroxide value in melon oil. It can also be observed that this value is greater than 7.0 in 

each case, which indicated that there was a high degree of correlation between the free 

fatty acid and the peroxide value of the different oil samples. An increase in the free fatty 

acid led to a corresponding increase in the peroxide values of the different oil samples. 

This is expected because both parameters are used as a measure of lipid oxidation and an 

increase in one is expected to lead to a corresponding increment in the other.  

Conclusion  

The study has evaluated the effects of frying and storage on the physicochemical 

properties of the selected local and commercial oil samples using standard methods. The 

results of the physicochemical analysis showed that the viscosity of the oil samples 

increases with storage time after used for frying. The results also showed an increase 

generally in the peroxide, acid and free fatty acid values of the oils while iodine and 

saponification values decreases when analyzed at fresh and after they have been used to 

fry plantain and yam at 24 hours, 2 weeks and 4 weeks respectively. From the result 

obtained from the study, frying and storage affects the quality of cooking oils. It is 

therefore recommended that the consumption of fried vegetable oils beyond a period of 

two (2) weeks could be dangerous health-wise and beyond this period, it should be 

avoided completely. It is recommended that the manufacturers of edible vegetables oils 

include in the packaging of their products the maximum time particular oil can be used to 

fry before it is discarded and also the time of storage after use. It is also recommended 

that further research works such as the Thiobarbituric Acid test could be done to measure 

the susceptibility and the progress of peroxidation in local and commercial oil samples.  
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