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Edible vegetable oils are an important part of the 

human diet due to their sensory properties, energy 

contribution, and role as carriers of fat-soluble vit-

amins. They also provide essential fatty acids and 

serve as precursors for steroid hormones and pros-

taglandin synthesis (1). Structurally, vegetable oils 

consist of glycerol molecules esterified with three 

fatty acid chains, which may be either saturated or 

unsaturated (2). The nutritional quality of vegetable 
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oils is largely influenced by the configuration of 

their fatty acids. Oils containing fatty acids in the 

cis configuration are considered nutritionally ben-

eficial, whereas partial hydrogenation can convert 

cis fatty acids to trans fatty acids, which are associ-

ated with adverse effects on serum lipoproteins 

and an increased risk of coronary heart disease 

(2). In vegetable oil the glycerol molecule is at-

tached to three fatty acid chains of unsaturated and 

saturated fatty acids (3).  

Vegetable oils and fats containing fatty acids in the 

cis configuration are nutritionally important be-

cause they are associated with improved lipid me-

tabolism and overall cardiovascular health. How-

ever, during partial hydrogenation of fats and oils, 

some cis fatty acids are converted into trans fatty 

acids, which have been reported to exert adverse 

effects on human serum lipoproteins by increasing 

low-density lipoprotein (LDL) cholesterol and re-

ducing high-density lipoprotein (HDL) cholesterol, 

thereby increasing the risk of coronary heart dis-

ease (4,5). Trans fats are also linked to systemic 

inflammation and endothelial dysfunction, further 

contributing to cardiovascular complications. 

There is increasing evidence that dietary fatty acids 

play a crucial role in human nutrition beyond en-

ergy provision. They are involved in the therapeutic 

and preventive management of diseases, as well 

as in growth and development processes, includ-

ing foetal development, brain function, and cogni-

tive health. In addition, they contribute to protec-

tion against several chronic diseases such as car-

diovascular disorders, metabolic syndrome, and 

inflammatory conditions (6). Dietary fatty acids 

also play a major role in cholesterol homeostasis 

and lipid metabolism, influencing the risk profile 

for cardiovascular diseases (CVD) (7,8). Non-com-

municable diseases (NCDs) are currently the lead-

ing cause of death globally, with cardiovascular 

diseases representing the largest proportion, ac-

counting for approximately 17.9 million deaths an-

nually (9). 

Branded Vegetable Oil (BVO) refers to edible veg-

etable oils produced by registered industries and 

packaged under identifiable brand names for sale 

in the open market. In contrast, unbranded vege-

table oil (UVO) refers to locally produced or loosely 

processed vegetable oils that are sold without 

proper branding or standardized labelling (10). 

Vegetable oils are derived from a variety of plant 

sources, including coconut, cottonseed, ground-

nut, maize germ, mustard seed, palm kernel, ses-

ame seed, soya bean, and sunflower seeds, and 

their nutritional quality varies depending on the 

source and processing method. A large proportion 

of vegetable oils in the global market are un-

branded, particularly in developing countries. The 

fatty acid composition of such unbranded oils is of-

ten unknown due to lack of standardization and 

quality control, and their potential health impacts 

remain insufficiently characterised (11). This raises 

concerns regarding their safety, nutritional ade-

quacy, and susceptibility to adulteration or contam-

ination. 

In Nigeria, concerns have been raised about the 

consumption of unbranded vegetable oils, which 

has been associated with increased risk of cardio-

vascular diseases due to poor processing and stor-

age conditions. In addition, exposure to improperly 

handled oils has been linked to potential carcino-

genic risks, largely attributed to questionable trans-

portation, packaging, and distribution practices 

(12). 

Samples of three different varieties of vegetable 

oils, branded soybean oil and olive oil (commer-

cially packaged imported products), and un-

branded locally produced oil were purchased from 

a local market in Ado-Ekiti. Equal quantities of 1L 

each of each oil type were collected for analysis. 

The oils were selected based on their widespread 

availability and consumption within the study area. 

Soya oil and olive oil were obtained from soybean 

(Glycine max) and olive (Olea europaea) sources, 

respectively, while the botanical source of the un-

branded oil could not be confirmed because of the 

absence of labeling and production information. 

The inclusion of the unbranded oil enabled com-

parison of the quality attributes of commercially 

branded oils with those of locally marketed un-

branded oil. 

The oil samples were accurately weighed and dis-

solved in 20 mL of benzene to facilitate the extrac-

tion and preparation of fatty acid derivatives. The 

mixture was transferred into a separatory funnel, 

and 2 mL of 10% copper acetate solution was 

added to form copper–fatty acid complexes. The 

mixture was shaken thoroughly and allowed to 

separate into distinct layers, after which the organic 

layer containing the complexes was collected for 

analysis. Standard solutions of individual fatty ac-

ids were similarly prepared by reacting known con-

centrations with copper acetate under the same 

conditions. The absorbance of the resulting com-

plexes was measured using a spectrophotometer 

at their respective characteristic wavelengths as 



 

follows: lauric acid (620 nm), myristic acid (625 

nm), caprylic acid (615 nm), capric acid (618 nm), 

palmitic acid (630 nm), stearic acid (635 nm), pal-

mitoleic acid (640 nm), oleic acid (645 nm), lino-

leic acid (650 nm), arachidonic acid (655 nm), be-

henic acid (660 nm), erucic acid (665 nm), and 

lignoceric acid (670 nm). The concentration of 

each fatty acid in the oil samples was then deter-

mined by comparing sample absorbance with the 

standard calibration curves. 

A mixture of 2g of each sample was weighed, and 

distilled water and alcoholic KOH solution were 

added. The mixture was heated in a boiling water 

bath for 1 hour. The hydrolysate was extracted 

three times with chloroform, and anhydrous 

Na2SO4 was added to remove any traces. After 

heating, the mixture was allowed to cool to room 

temperature. The hydrolysate was then transferred 

into a separating funnel and extracted three times 

with chloroform to recover the unsaponifiable frac-

tion. The combined chloroform extracts were dried 

over anhydrous sodium sulfate to remove residual 

moisture. A standard β-carotene (vitamin A) solu-

tion was prepared by dissolving 0.003 g of β-car-

otene in chloroform. The absorbance of both the 

standard and sample extracts was measured using 

a spectrophotometer at 328 nm against chloro-

form as a blank, and vitamin A content was esti-

mated by comparison with the standard calibration 

curve. 

A 1g portion of finely ground sample was placed 

in a sterilized McCartney bottle with 9ml of sterile 

distilled water and mixed thoroughly to form a ho-

mogeneous suspension. This suspension was seri-

ally diluted (10⁻¹ to 10⁻⁶), and 1ml from each di-

lution was plated on Nutrient Agar. The plates were 

incubated at 28°C for six days using a Gallenkamp 

incubator. After incubation, mold growth was ob-

served and identified using stereoscopic and com-

pound microscopes. The developed colonies were 

counted using a Quebec Colony Counter. 

Approximately 5–10 g of thoroughly mixed oil or 

fat sample was weighed into a previously dried and 

tared dish. The dish was placed in an oven and 

heated at 105 ± 10 °C for 1 hour with the lid 

slightly loosened to allow moisture escape. After 

heating, the dish was removed, closed immedi-

ately, and cooled in a desiccator containing phos-

phorus pentoxide as a desiccant. The dish was then 

weighed. Drying, cooling, and weighing were 

repeated at 1-hour intervals until a constant mass 

was achieved, defined as a difference not exceed-

ing 1 mg between two successive weighings. The 

loss in mass after drying was recorded as the mois-

ture content of the oil/fat sample. 

A few drops (1–2 drops) of the oil sample were 

placed on the lower prism of the refractometer, and 

the prism was closed to ensure uniform spreading 

of the sample film. The instrument was connected 

to a thermostatically controlled circulating water 

bath and allowed to equilibrate for approximately 

10–15 minutes to achieve a stable measurement 

temperature. The temperature was maintained at 

20 ± 0.1 °C throughout the analysis. After equili-

bration, the refractive index reading was taken by 

adjusting the mirror and focusing system until a 

sharp boundary line was obtained. The value was 

read directly from the calibrated scale once a clear 

and stable interface between light and dark fields 

was observed. If an indistinct boundary was ob-

served, the prism surfaces were cleaned, and the 

sample was reapplied to ensure even distribution. 

Care was taken to ensure that the sample fully cov-

ered the prism surface without air bubbles, the 

prisms were properly closed to prevent leakage, 

and the temperature remained constant during 

measurement, as fluctuations in temperature can 

significantly affect refractive index values. Each 

sample was measured in triplicate, and the aver-

age value was recorded as the final refractive in-

dex. 

The method determines the colour of oils by com-

parison with Lovibond glasses of known colour 

characteristics. The colour is expressed as the sum 

total of the yellow and red slides used to match the 

colour of the oil in a cell of the specified size in the 

Lovibond Tintometer. 

The oil samples were thoroughly mixed to ensure 

homogeneity, and 5.00 g of each sample was ac-

curately weighed into a 250 mL conical flask. To 

this, 50 mL of freshly neutralized hot ethyl alcohol 

and 1 mL of phenolphthalein indicator solution 

were added. The mixture was boiled gently for ex-

actly 5 minutes to ensure complete dissolution of 

free fatty acids in the alcoholic medium. While still 

hot, the solution was titrated against standardized 

potassium hydroxide solution with continuous vig-

orous shaking until a faint but permanent pink 

endpoint persisted for at least 30 seconds. The vol-

ume of alkali used was recorded directly from the 

burette reading at the endpoint. Each sample was 



 

analysed in triplicate, and the average titre value 

was used for calculations. 

The acid value (or related parameter depending on 

your study objective) was then calculated based on 

the exact weight of oil (5.00 g) and the concentra-

tion and volume of alkali used, ensuring that the 

titre value did not exceed 10 mL for accuracy and 

precision, as recommended in standard oil and fat 

analytical procedures. 

The iodine value of the oil samples was determined 

using the Wijs method. A 5.00 g portion of each 

oil sample was accurately weighed and dissolved 

in carbon tetrachloride. To this solution, a known 

excess of iodine monochloride (Wijs solution) was 

added. Exactly 5.0 mL of Wijs solution was pipetted 

into a 500 mL Erlenmeyer flask containing 150 mL 

of saturated chlorine water and a few glass beads 

to ensure smooth boiling. The mixture was heated 

to boiling and maintained under brisk boiling for 

10 minutes, after which it was cooled to room tem-

perature. 

Subsequently, 30 mL of diluted sulfuric acid 

(H₂SO₄, 1:49) and 15 mL of 15% potassium iodide 

(KI) solution were added. The liberated iodine was 

immediately titrated with 0.1 N sodium thiosulfate 

(Na₂S₂O₃) until the yellow colour became pale, fol-

lowed by the addition of starch indicator, and titra-

tion continued until the endpoint (colourless solu-

tion) was reached. The titre values were recorded 

from the burette reading at the endpoint. The io-

dine value was calculated based on the difference 

between blank and sample titrations, and results 

were expressed as grams of iodine absorbed per 

100 g of oil sample. 

The iodine value of the vegetable oil samples was 

determined according to the British Standard 684: 

Section 2.14:1976 and ISO standard methods. A 

3.00 g portion of each well-mixed oil sample was 

accurately weighed into a dry, 250 mL stoppered 

conical flask previously flushed with inert gas to 

minimize oxidation. The oil sample was dissolved 

in 10 mL chloroform, followed by the addition of 

15 mL glacial acetic acid and 1 mL saturated 

aqueous potassium iodide solution. The flask was 

shaken thoroughly for 1 min and allowed to stand 

in the dark for 1 min to ensure complete reaction 

between iodine monochloride and unsaturated 

bonds. 

Thereafter, 75 mL of water was added, and the lib-

erated iodine was titrated immediately with either 

0.002 M or 0.01 M sodium thiosulphate solution 

(Na₂S₂O₃) using 1 % starch solution as an indica-

tor near the endpoint. The titration was continued 

until the blue colour disappeared, and the final bu-

rette reading at the endpoint was recorded as the 

titre value. 

A reagent blank (V₀) was also determined under 

the same conditions, and the difference between 

blank and sample titres was used for calculation of 

iodine value, expressed as grams of iodine ab-

sorbed per 100 g of oil sample. All oil samples an-

alysed were fresh, non-rancid vegetable oils ob-

tained from the market, and no rancid samples 

were included in the analysis. 

The digested ash solution of each sample was 

quantitatively transferred into a 100 mL volumetric 

flask and made up to the mark with deionised wa-

ter. The solution was then aspirated into the Buck 

200 atomic absorption spectrophotometer for min-

eral analysis. Each trace element was determined 

individually using its specific hollow cathode lamp, 

at its characteristic wavelength under element-spe-

cific flame conditions. The wavelengths used were 

as follows: iron (Fe) at 248.3 nm, zinc (Zn) at 

213.9 nm, copper (Cu) at 324.8 nm, manganese 

(Mn) at 279.5 nm, calcium (Ca) at 422.7 nm, and 

magnesium (Mg) at 285.2 nm. 

An air–acetylene flame was used for the determi-

nation of Fe, Zn, Cu, and Mn, while calcium and 

magnesium were also analysed under air–acety-

lene conditions with appropriate lamp current set-

tings and burner optimization as recommended by 

the instrument manufacturer. Each element was 

measured separately using its respective wave-

length and lamp; therefore, the wavelengths and 

lamps were not the same across elements. The 

concentration of each mineral was obtained by 

comparing the absorbance values of the samples 

with calibration curves prepared from standard so-

lutions of known concentrations. 

All data obtained from the various analyses were 

expressed as mean ± standard deviation (SD). 

Each determination was carried out in triplicate, 

and the mean values were used for statistical eval-

uation. Data were subjected to analysis of variance 

(ANOVA) to determine significant differences 

among samples. Where significant differences 

were observed, means were separated using Dun-

can’s multiple range test (DMRT). Statistical signifi-
cance was accepted at p < 0.05. All analyses were 

performed using appropriate statistical software 

(such as SPSS version 20.0 or equivalent). 



 

 

Table 1 reveals the fatty acid composition of soya 

and unbranded oils. The results for saturated fatty 

acid content for soya oil reveal that Lauric (C12:0) 

ranked highest (5.76 ± 0.02) and Lignoceric 

(C24:0) (0.10 ± 0.01) ranked the least, while Pal-

mitic (C16:0) (3.67 ± 0.02) ranked highest and 

Caprylic(C8:0) (0.02 ± 0.02) ranked least for un-

branded oils, respectively. With respect to mono-

unsaturated content for both samples, the oleic 

acid contents of both samples (41.58 ±0.02 for 

soya oil and 36.87± 0.02 for unbranded oil were 

higher than the palmitoleic acid content of both 

samples (0.41 ± 0.02 for soya oil and 0.20 ± 

0.02 for the unbranded oil). The differences be-

tween the oleic acid (P<0.001) and palmitic acid 

(P<0.05) contents of soya oil and unbranded oil 

were statistically significant. 

Table 1: Fatty Acid Composition of Soya and Unbranded Oils 

Fatty acids Soya Unbranded p-value 

Saturated  fatty acid 

Behenic (C22:0) 

Capric (C10:0) 

Caproic (C6:0) 

Caprylic (C8:0) 

Lauric (C12:0) 

Lignoceric (C24:0) 

Margaric (C17:0) 

Myristic (C14:0) 

Palmitic (C16:0) 

Stearic (C18:0) 

 

1.80 ± 0.01 

5.40 ± 0.04 

0.11 ± 0.02 

0.07 ± 0.02 

5.76 ± 0.02 

0.10 ± 0.01 

0.22 ± 0.01 

1.21 ± 0.04 

4.52 ± 0.01 

3.47 ± 0.02 

 

1.48 ± 0.02 

4.25 ± 0.01 

0.04 ± 0.01 

0.02 ± 0.02 

4.34 ± 0.02 

0.03 ± 0.01 

0.15 ± 0.02 

1.08 ± 0.01 

3.67 ± 0.02 

2.55 ± 0.02 

 

0.003 

0.001 

0.069 

0.214 

0.000 

0.038 

0.053 

0.043 

0.000 

0.001 

Monounsaturated 

Oleic (C18:1) 

Palmitoleic (C16:1) 

 

41.58 ±0.02 

0.41 ± 0.02 

 

36.87± 0.02 

0.20 ± 0.02 

 

0.000 

0.010 

Polyunsaturated  

Arachidonic (C20:0) 

Linoleic (C18:2) 

Erucic (C22:1) 

Linolenic (C18:3) 

 

1.72 ± 0.04 

23.88 ± 0.02 

0.37 ± 0.02 

1.25 ± 0.03 

 

1.22 ± 0.01 

17.65± 0.03 

0.19 ± 0.03 

1.07 ± 0.03 

 

0.003 

0.000 

0.020 

0.024 
Mean ±Standard error of the mean in duplicate determination by the independent-samples t-test 

Table 2 presents the fatty acid composition of olive 

oil and unbranded oil, showing clear variations in 

the distribution of saturated, monounsaturated, 

and polyunsaturated fatty acids. Among the satu-

rated fatty acids, capric acid (C10:0) recorded the 

highest proportion in both olive oil (4.92 ± 0.04%) 

and unbranded oil (4.25 ± 0.01%), while caprylic 

acid (C8:0) was the least abundant in both sam-

ples (0.02 ± 0.01% and 0.02 ± 0.02%, respec-

tively), indicating a similar pattern of distribution 

across the two oils. For monounsaturated fatty ac-

ids, oleic acid (C18:1) was the dominant fatty acid 

in both olive oil (39.13 ± 0.03%) and unbranded 

oil (36.87 ± 0.02%), whereas palmitoleic acid 

(C16:1) was present in the lowest concentrations 

(0.28 ± 0.02% and 0.20 ± 0.02%, respectively), 

suggesting that both oils are primarily oleic-rich, 

although olive oil exhibited a slightly higher con-

tent. In the polyunsaturated fatty acid fraction, lin-

oleic acid (C18:2) was the most abundant in both 

olive oil (19.90 ± 0.04%) and unbranded oil 

(17.65 ± 0.03%), while erucic acid (C22:1) rec-

orded the lowest values (0.25 ± 0.02% and 0.19 

± 0.03%, respectively). Table 3 reveals the total 

fatty acid composition of soya, olive, and un-

branded oil. The results showed that the total sat-

urated fatty acid content was highest in soya oil 

(22.67 ± 0.01), while unbranded oil had the low-

est value (17.62 ± 0.02). Similarly, the total mon-

ounsaturated fatty acid content was highest in soya 

oil (42.00 ± 0.01) and lowest in unbranded oil 

(37.08 ± 0.01). For polyunsaturated fatty acids, 

soya oil also recorded the highest value (91.86 ± 

0.06), whereas unbranded oil showed the lowest 

concentration (74.86 ± 0.01). 

 

 



 

 

Table 2: Fatty Acid Composition of Olive Oil and Unbranded Oil 

Fatty acids Olive oil Unbranded P-value 

Saturated  fatty acid 

Behenic (C22:0) 

Capric (C10:0) 

Caproic (C6:0) 

Caprylic (C8:0) 

Lauric (C12:0) 

Lignoceric (C24:0) 

Margaric (C17:0) 

Myristic (C14:0) 

Palmitic (C16:0) 

Stearic (C18:0) 

 

1.57 ± 0.02 

4.92 ± 0.04 

0.06 ± 0.02 

0.02 ± 0.01 

5.00 ± 0.04 

0.07 ± 0.01 

0.17 ± 0.02 

1.14 ± 0.01 

3.89 ± 0.03 

2.96 ± 0.02 

 

1.48 ± 0.02 

4.25 ± 0.01 

0.04 ± 0.01 

0.02 ± 0.02 

4.34 ± 0.02 

0.03 ± 0.01 

0.15 ± 0.02 

1.08 ± 0.01 

3.67 ± 0.02 

2.55 ± 0.02 

 

0.051 

0.002 

0.493 

1.000 

0.002 

0.106 

0.445 

0.039 

0.012 

0.003 

Monounsaturated 

Oleic (C18:1) 

Palmitoleic (C16:1) 

 

39.13±0.03 

0.28 ± 0.02 

 

36.87± 0.02 

0.20 ± 0.02 

 

0.000 

0.064 

Polyunsaturated  

Arachidonic (C20:4) 

Linoleic (C18:2) 

Erucic (C22:1) 

Linolenic (C18:3) 

 

1.28 ± 0.01 

19.90 ±0.04 

0.25 ± 0.02 

1.14 ± 0.02 

 

1.22 ± 0.01 

17.65± 0.03 

0.19 ± 0.03 

1.07 ± 0.03 

 

0.051 

0.000 

0.159 

0.122 
Mean ±Standard error of the mean in duplicate determination by the independent-samples t-test 

 

Table 3: Fatty Acid Composition of Soya Oil, Olive Oil and Unbranded Oil 

Fatty acids Soya oil Olive oil unbranded oil 

Saturated  fatty acid 

Behenic (C22:0) 

Capric (C10:0) 

Caproic (C6:0) 

Caprylic (C8:0) 

Lauric (C12:0) 

Lignoceric (C24:0) 

Margaric (C17:0) 

Myristic (C14:0) 

Palmitic (C16:0) 

Stearic (C18:0) 

Total SFA 

 

1.80a ± 0.01 

5.40a ± 0.04 

0.11a ± 0.02 

0.07a ± 0.02 

5.76a ± 0.02 

0.10a ± 0.01 

0.22a ± 0.01 

1.21a ± 0.04 

4.52a ± 0.01 

3.47a ± 0.02 

22.67a ±0.01 

 

1.57b ± 0.02 

4.92b ± 0.04 

0.06ab ± 0.02 

0.02a ± 0.01 

5.00b ± 0.04 

0.07a ± 0.01 

0.17b ± 0.02 

1.14b ± 0.01 

3.89b ± 0.03 

2.96b ± 0.02 

19.81b ± 0.02 

 

1.48c ± 0.02 

4.25c ± 0.01 

0.04b ± 0.01 

0.02a ± 0.02 

4.34c ± 0.02 

0.03b ± 0.01 

0.15b ± 0.02 

1.08b ± 0.01 

3.67c ± 0.02 

2.55c ± 0.02 

17.62c ± 0.02 

Monounsaturated 

Oleic (C18:1) 

Palmitoleic (C16:1) 

Total MUFA 

 

41.58a ±0.02 

0.41a  ± 0.02 

42.0a  ± 0.01   

 

39.13b±0.03 

0.28b ± 0.02 

39.42b ± 0.01 

 

36.87c± 0.02 

0.20c ± 0.02 

37.08c ± 0.01  

Polyunsaturated  

Arachidonic (C20:4) 

Linoleic (C18:2) 

Erucic (C22:1) 

Linolenic (C18:3) 

Total PUFA 

 

1.72a ± 0.04 

23.88a ± 0.02 

0.37a ± 0.02 

1.25a ± 0.03 

27.23a ± 0.01 

 

1.28b ± 0.01 

19.90b ± 0.04 

0.25b ± 0.02 

1.14b ± 0.02 

22.58b ± 0.01 

 

1.22b ± 0.01 

17.65c± 0.03 

0.19b ± 0.03 

1.07b ± 0.03 

20.15c ± 0.02 

Total Fatty Acids 91.86a ± 0.06 81.82b ± 0.01 74.86c ± 0.01 
Mean ±Standard error of the mean in duplicate determination by the One-way ANOVA test. Means with the same superscripts in the same row are not significantly 

different at the 5% probability level. 

Table 4 presents the quality characteristics of soya, 

olive, and unbranded oils. Olive oil had the highest 

moisture content (3.325 ± 0.03) and colour value 

(8.6 ± 0.14), while unbranded oil recorded the 

lowest values for both parameters, with moisture 

content of 2.67 ± 0.02 and colour value of 7.4 ± 



 

0.00. Relative density and refractive index showed 

only slight variations among the samples, with val-

ues ranging from 0.8895 ± 0.00 to 1.165 ± 0.02 

and from 1.446 ± 0.00 to 2.995 ± 0.02, respec-

tively. Olive oil exhibited the highest peroxide value 

(13.35 ± 0.03), whereas soya oil had the lowest 

peroxide value (3.155 ± 0.02). In contrast, iodine 

value was highest in soya oil (112 ± 1.41) and 

lowest in olive oil (47 ± 2.12), indicating a greater 

degree of unsaturation in soya oil. Vitamin A con-

tent was highest in olive oil (73.48 ± 0.02) and 

lowest in soya oil (23.635 ± 0.02). 

Table 4: Quality Characterization of Soya Oil, Olive Oil and Unbranded Oil 
Other parameters Soya oil Olive oil unbranded oil 

Moisture content% 

Colour (Hz) 

Relative density (g/ml) 

Refractive index 

Acid value (MgKOH/G) 

Peroxide value (Meq/Kg) 

Iodine value 

Vitamin A (ug/100g) 

Fe(mg/100g) 

Cu(mg/100g) 

TML (cfu/g) 

0.36a ± 0.01 

3.05a ± 0.07 (golden brown)  

0.9154a ± 0.00 

1.4665a ± 0.00 

1.165a ±0.02 

3.155a ± 0.02 

112a ±1.41 

23.635a ± 0.02 

0.025a ±0.00 

0.007a ±0.00 

2.65×103a ±0.02 

3.325b ± 0.03 

8.6b ± 0.14 (brownish) 

0.8895b ± 0.00 

1.442b ± 0.01 

2.995b ± 0.02 

13.35b ± 0.03 

47b ± 2.12 

73.48b ± 0.02 

0.2b ± 0.01 

0.0355b ±0.00 

7.395×103b ±0.03 

2.67c ± 0.02 

7.4c  ± 0.00 (brownish yellow) 

0.89265c ±0.00 

1.446b ±0.00 

2.575c ± 0.04 

11.055c ± 0.01 

57.5c ± 1.41 

56.195c ± 0.69 

0.12c ± 0.03 

0.021c ± 0.00 

5.1×103c ± 0.02 
Mean ±Standard error of mean in duplicate determination by the One-way ANOVA test. Means with the same superscripts in the same row are not significantly 

different at the 5% probability level. Key: TML: Total Microbial Counts 

 

Saturated fatty acids are significantly higher in soya 

oil compared to unbranded oil, although this con-

tradicts the findings of (13), with the exception of 

myristic acid. In contrast, the unsaturated fatty ac-

ids are significantly higher in soya oil, aligning with 

the data from (13). Olive oil contains more satu-

rated fatty acids than the unbranded oil but less 

than soya oil, which is inconsistent with the results 

of (14). The unsaturated fatty acids in olive oil are 

significantly lower than in soya oil, which agrees 

with (14). While high saturated fatty acids improve 

oil stability, they are considered nutritionally unfa-

vorable due to their potential role in increasing LDL 

levels (15). Therefore, soya oil appears to be more 

stable and has a longer shelf life than both un-

branded and olive oil.  

The moisture content in the soya oil is significantly 

(p<0.05) lower than the moisture content in the ol-

ive oil and unbranded oil. The moisture content dif-

ference between the soya oil and unbranded oil 

correlates with the findings of (13), who reported 

that the total moisture in grand soya oil is 

0.070±0.000 and that of the unbranded refined 

palm kernel oil is 0.095±0.007. It is important to 

know that the moisture content must be within 10% 

in order to prevent unpleasant odor and mold for-

mation during storage (16). All values are within 

10%, so there is less risk of unpleasant odor and 

mold formation. To ensure stability, fats and oils 

should contain <0.3% (3,000 ppm) moisture, pref-

erably ~0.05%; the soya oil is seen to be the most 

stable with a moisture content of 0.36 ± 0.01. 

The colour of the soya oil is golden brown, this re-

sult is in contrast with (17) who says that Soybean 

oil is extracted from soybean (Glycine max) and of-

ten has a dark yellow or faint green color. Olive oil 

exhibited a brownish colour, which contrasts with 

the report of (18), who stated that refined olive oil 

should be clear, limpid, free from sediment, and 

possess a clear yellow colour without specific odour 

or taste, as well as being free from indications of 

alteration or contamination. The brownish appear-

ance observed in the present study may suggest 

differences in the degree of refining, the presence 

of natural pigments, oxidation during storage, or 

possible quality deterioration. The unbranded oil 

exhibited a brownish-yellow colour. According to 

(19), the AOCS Tintometer colour scale for edible 

oils ranges from 1.0 to 70 yellow. Colour is an im-

portant quality attribute that influences consumer 

acceptance and may also reflect the processing 

conditions, purity, and oxidative status of the oil. 

Darker colours may indicate the presence of impu-

rities, inadequate refining, prolonged storage, or 

oxidation, all of which can adversely affect the sen-

sory quality and market value of the oil. 

The relative density of soya oil is significantly 

higher (p<0.05) than that of the unbranded oil, 

contrary to the findings of (20). However, the 

measured value for branded soya oil aligns with 

(20), which reported a relative density of 

0.918g/ml ± 0.11. The relative density of olive oil 

does not match the value reported by (18), which 

is 0.918g/cm³. While the density of soya oil falls 

within international standards, indicating good 

quality and purity, the densities of olive oil and 



 

unbranded oil were below the recommended 

standard. Lower density values may suggest differ-

ences in fatty acid composition, the presence of im-

purities, adulteration, or variations in processing 

and storage conditions. Density is an important 

physical quality parameter because it influences 

handling, packaging, and the overall stability of 

oils. The lower densities observed in olive oil and 

unbranded oil may also be associated with varia-

tions in their physicochemical characteristics, which 

could affect their quality and shelf life. Nonethe-

less, the findings of the present study are consistent 

with those reported by (21), with the closest simi-

larity observed in the unbranded oil sample. These 

results suggest that, among the oils analysed, soya 

oil exhibited physicochemical properties more con-

sistent with established quality standards 

The refractive index of soya oil was significantly (p 

< 0.05) higher than those of olive and unbranded 

oils, corroborating the findings of (20). The refrac-

tive index of soya oil fell within the standard range, 

indicating good quality, purity, and a higher de-

gree of unsaturation, which is consistent with its 

fatty acid profile. In contrast, the lower refractive 

index values observed in olive and unbranded oils 

may reflect differences in fatty acid composition, 

processing methods, or possible quality deteriora-

tion. These findings support the overall physico-

chemical assessment, suggesting that soya oil pos-

sessed superior quality characteristics compared 

with the olive and unbranded oil samples ana-

lyzed. 

The acid value of soya oil is significantly (p<0.05) 

lower than that of the unbranded oil, aligning with 

the findings of (13). Among the three oils tested, 

olive oil has the highest acid value, exceeding the 

Codex standard of 0.6 mg KOH/g, as stated in 

CODEX STAN, (18). All three oils surpass the max-

imum allowable acid value for refined oils. Accord-

ing to (22), a higher acid value indicates a higher 

free fatty acid content, which reduces oil quality. 

The elevated values observed may result from stor-

age at room temperature in market conditions 

(23), and possibly from glyceride decomposition 

by microorganisms, which may be accelerated by 

heat and sunlight exposure (24–26). 

The peroxide value of the unbranded oil was sig-

nificantly (p < 0.05) higher than that of soya oil 

but lower than that of olive oil. This finding con-

trasts with the report of (20), who observed signifi-

cantly higher peroxide values in all unbranded 

vegetable oils than in branded vegetable oils. The 

peroxide values of olive oil and unbranded oil ex-

ceeded the maximum allowable limit, whereas that 

of soya oil remained within the recommended 

standard. Peroxide value is an important indicator 

of the extent of lipid oxidation; higher values indi-

cate greater oxidative deterioration of the oil. The 

elevated peroxide values observed in olive and un-

branded oils suggest reduced oxidative stability, 

poorer keeping quality, and a shorter shelf life. Nu-

tritionally, consumption of highly oxidised oils may 

increase exposure to lipid peroxidation products 

and free radicals, which have been associated with 

oxidative stress and cellular damage. In contrast, 

the lower peroxide value of soya oil indicates better 

oxidative stability, improved preservation of essen-

tial fatty acids and fat-soluble vitamins, and overall 

superior nutritional quality compared with the olive 

and unbranded oil samples analyzed. 

The iodine value of the soya oil is significantly 

(p<0.05) higher than that of the unbranded and 

olive oil. This contrasts with the findings of (20) that 

showed the unbranded oil having a higher iodine 

value than the branded soya oil with values of 

128.9±13.34g I₂/100 g oil (UVO) and 

122.0±4.56g I₂/100 g oil (BVO). The values are 

below the maximum standard set by 141 g I₂/100 

g oil (18).  

The vitamin A content of olive oil was significantly 

(p < 0.05) higher than those of soya oil and un-

branded oil, whereas soya oil contained the lowest 

concentration (23.635 µg/100 g ± 0.02). The 

higher vitamin A content of olive oil suggests a 

greater potential contribution to dietary vitamin A 

intake, which is essential for vision, immune func-

tion, growth, and maintenance of epithelial tissues. 

Conversely, the lower vitamin A content observed 

in soya oil indicates a relatively lower contribution 

to meeting vitamin A requirements. Nevertheless, 

all the oils may serve as supplementary rather than 

major dietary sources of vitamin A. 

The iron content of olive oil was significantly (p < 

0.05) higher than those of soya oil and unbranded 

oil, with soya oil recording the lowest value (0.025 

mg/100 g ± 0.00). Similarly, soya oil contained 

the lowest copper concentration (0.007 mg/100 g 

± 0.00). These findings contrast with those of Au-

thor et al. (28), who reported iron and copper val-

ues of 20.65 ± 3.32 mg/100 g and 0.42 ± 0.03 

mg/100 g, respectively, for olive oil, and 28.93 ± 

2.32 mg/100 g and 0.18 ± 0.01 mg/100 g, re-

spectively, for soya oil. Trace amounts of metal ions 

are known to accelerate lipid oxidation, leading to 

deterioration in flavour, odour, and overall quality 

of edible oils (29, 30). Therefore, the relatively low 

iron and copper contents observed in the present 

study may be advantageous, as they are less likely 



 

to promote oxidative rancidity, thereby enhancing 

oil stability, freshness, and storage quality (31). The 

low concentrations of these trace metals suggest 

good quality oils with a reduced risk of metal-cat-

alysed oxidation. 

The microbial load in olive oil was significantly (p 

< 0.05) higher than those of soya oil and un-

branded oil, with soya oil recording the lowest 

value (2.65 × 10³ CFU/g ± 0.02). This finding 

contrasts with the report of Author et al. (20), who 

observed higher microbial counts in unbranded 

vegetable oils and a significant difference (p < 

0.05) between branded and unbranded oil sam-

ples. The higher microbial load observed in olive 

oil may be attributable to differences in handling, 

processing, storage conditions, or post-processing 

contamination. Microbial contamination of edible 

oils can occur during production, transportation, 

storage, or retail display, particularly when oils are 

exposed to moisture and unhygienic conditions. In-

creased microbial loads may adversely affect oil 

quality, shelf life, and consumer safety. However, 

as microbial identification was not carried out in 

the present study, the specific microorganisms re-

sponsible for the observed counts could not be de-

termined. 

This study showed variation in the physicochemical 

and microbial quality of the analysed vegetable 

oils. Soya oil exhibited better compliance with 

quality standards, while olive oil and unbranded 

oil showed higher microbial loads. However, dif-

ferences were observed across parameters, indi-

cating that oil quality depends on multiple factors, 

including fatty acid composition, physicochemical 

stability, and microbial safety. The findings are lim-

ited to the specific samples analysed and therefore 

cannot be generalised to all branded or un-

branded oils. Although unbranded oil showed 

lower saturated fatty acid levels in some cases, this 

does not necessarily indicate superior quality, as 

microbial load and oxidative stability are more crit-

ical indicators of safety and shelf life. The study 

highlights the importance of good manufacturing 

practices and regulatory monitoring to ensure safe 

edible oil production and distribution. 
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