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Abstract— The physicochemical properties and extent of 

oxidative alterations in commercially available sunflower 

and palm oils subjected to ambient and sunlight storage 

conditions were analyzed using different physicochemical 

parameters. The result of physico-chemical properties shows 

that acid value (mg KOH/gm), peroxide value (meq/kg of 

oil), conjugated diene (g-1cm-1 mL), specific gravity 

(gm\mL), refractive index and pH for sunflower oil are 

3.366±0.5610, 1.933±0.7023, 3.166±0.0014, 

0.9261±0.0005, 1.451±0.001 and 6.850±0.0015 respectively 

and for palm oil are 3.179±0.3238, 5.733±0.4618, 

1.533±0.0080, 0.904±0.0001 and 7.184±0.0051 

respectively. Peroxide and specific gravity values were 

within the acceptable rage set by CONDEX standards 

whereas acid value, refractive index and conjugate diene 

were not within the acceptable rage and also cholesterol is 

detected in both oils. The magnitude of oxidative changes 

subjected to ambient and sunlight storage for 24 days was 

monitored by the periodical measurement of peroxide value, 

acid value and conjugated diene value. The acid value, 

conjugate diene and peroxide value of Sunflower oil (SFO) 

subjected to ambient storage condition were found to be 

3.366±0.561 mgKOH/gm, 3.166±0.0144 g-1cm-1 mL and 

2.066±0.9018 meq/kg of oil respectively and this value is 

reached to 16.269±0.5611, 3.85±0.025 and 10.200±0.800 at 

the end of the storage period. But for sunlight storage 

condition this value is reached to 22.253±0.3238, 

5.125±0.0250 and 12.666±0.3055 respectively. The values 

of palm oil subjected to ambient storage condition were 

found to be 17.578±0.8569 mgKOH/gm, 2.416±0.0320 g-

1cm-1 mL and 14.066±0.6110meq/kg of oil respectively for 

acid value, conjugate diene and peroxide value and this 

values were raised to 24.123±0.561, 3.025±0.0250 and 

16.133±0 when subjected to sunlight storage condition. 

Generally, with respect to standard requirement for 

physicochemical quality of cooking oils as specified by the 

Codex Alimentarius Commission(CX-STAN210-1999) the 

acid value, conjugated diene and refractive index value of 

both sunflower and palm oils are not in acceptable rage and 

it indicates there is possible rancidity in the oil sample. 
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I. INTRODUCTION 

Oil and fat are important constituents of our diet and 

contribute significantly for development and regulation of 

different functions of our body. There are three main 

sources of oil and fat i.e. plants, marine and animal source. 

These are necessary for a healthy life and one third of total 

calories of our food must come from oil and fat[1]. 

However, human intake of poor quality or rancid edible oils 

have been associated with increasing risk of diseases such as 

cancer and heart disease.[2] 

Rancid oil forms harmful free radicals in the body, 

which are known to cause cellular damage and have been 

associated with diabetes, Alzheimer's disease and other 

conditions. Rancid oils can also cause digestive distress and 

deplete the body of vitamins B and E[3].Nowadays free 

radical species are the major causes of degenerative 

diseases. Degenerative diseases such as cataracts, immune 

system decline, brain dysfunction, high blood pressure and 

many more are caused by free radical-induced chain 

reaction.[4] 

Recent studies conducted on free radical reveal 

that, there is a huge surge of interest in studying the 

importance of free radicals in biological system, due to their 

impact on human health and disease control system as both 

deleterious and beneficial effect to the living systems.[5] 

According to WHO solid fats, such as animal fat, butter, and 

red palm oil, traditionally used for cooking in many parts of 

the world are high in cholesterol, elevating fatty acids that 

increase the risk of heart disease. Also reported that, the 

body requires fats for essential functions and therefore some 

fat needs to be consumed. However the different types of 

fats consumed may have varied health implications. 

Therefore, testing the quality level of these edible oil is key 

in building a healthy economy.[6] 

The most convincing associations are between diets 

high in saturates and increased risk of cardiovascular disease 

(CVD), and the objectives of current dietary advice are to 

adjust the balance of fatty acids in the diet in order to elicit a 

more favorable balance of blood concentrations of 

lipoproteins that transport cholesterol around the body. High 

levels of low density lipoproteins (LDLs) in the bloodstream 

are a risk factor for coronary heart disease (CHD). 

Conversely, high density lipoproteins (HDLs) transport 

cholesterol from peripheral tissues back to the liver for 

removal from the system and hence are associated with a 

reduced risk of CHD.[7] 

Edible oil is oxidized during processing and storage 

via autoxidation and photosensitized oxidation [8].Oil 

oxidation is an undesirable series of chemical reactions 

involving oxygen that degrades the quality of oil. Oxidation 

eventually produces rancidity in oil, with accompanying off 

flavors and smells. 

Exposure to light, pro-oxidants and elevated 

temperature will accelerate the oil oxidation reaction. In 

Ethiopia, however, there are a huge number of shopkeepers 

and retail whole-sellers who intentionally keep their oils and 

fats outside their shops and thus directly exposing them to 

sunlight. Indeed, different variables are involved in affecting 

edible oil quality and oil shelf-life, such as processing, 

storage conditions, light exposure, type of packaging 

material, availability of oxygen, and addition of antioxidants 

does affect the quality and characteristics of vegetable oils/ 

fats and lipid containing products. Photosensitized oxidation 

during food processing and preservation has been 
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demonstrated to display highly detrimental effects on quality 

of foods due to an accelerated rate of reaction. The 

susceptibility of vegetable oils or fats and lipid containing 

products to auto- and photo-oxidation generally increases 

due to inadequate means of processing, packing and storage 

[11]. 

On the other hand, most of the imported edible oil 

products in Ethiopia belong to what is called the palm oil 

family with a high concentration of saturated fatty acid. And 

consequently, the health impacts of the edible oil varieties 

that are sold in local market are becoming increasingly 

worrisome [9].Besides to this, poor quality of oil seeds, 

inadequate facilities (storage, transportation, post-harvest 

handling and packaging) [9], and traditional edible oil 

processing technology have been reported in locally 

produced edible oils.[10,11]. 

Most domestic oil producers use traditional 

technology. Working conditions and the level of sanitary 

and hygienic standards is far below acceptable levels. The 

edible oil sub-sector, however, does not perform well in all 

aspects of its operational parameters[12].Therefore the main 

purpose of the work is to evaluate the quality of 

commercially available sunflower and palm edible oils 

following standard oil quality parameters. 

II. SIGNIFICANCE OF THE STUDY 

Lipid oxidation is one of the major causes of quality 

deterioration in natural and processed foods. Oxidative 

deterioration is a large economic concern in the food 

industry because it affects many quality parameters such as 

flavor (rancidity), color, texture, and the nutritive value of 

foods. It is not only imparts rancid and undesirable flavors 

to fat products, but also it generates reactive oxygen (it 

produces potentially toxic compounds) species, which are 

linked to carcinogenesis, inflammation, aging and 

cardiovascular disorders[12],therefore periodical assessment 

of the quality of edible oil is very important to disseminate 

information about the status of oils stored at different 

conditions. 

As the quality of oil is directly related to health it is 

very important to evaluate continuously and putting the 

results in a manner that it can be accessible to the 

community and concerned bodies. The other outcome of the 

project will be regarding on the practice that most edible oil 

shops and whole sellers keep their oil outside with direct 

exposure to sunlight. This habit of oil suppliers is dangerous 

because the oxidation products of oil have adverse health 

effects so this project will put scientific evidence about oil 

oxidation under sunlight storage condition. 

Oxidative stability is an important indicator to 

determine oil quality and shelf life. The off-flavor 

compounds make oil less acceptable or unacceptable to 

consumers or for industrial use as a food ingredient. 

Oxidation of oil also destroys essential fatty acids and 

produces toxic compounds. Therefore the result of this study 

will be important for the following sectors: Policy makers, 

Inspection and regulatory bodies and Oil processing 

factories/industries. 

III. RELATED WORKS 

The study conducted in Pakistan was carried out in order to 

probe the extent of oxidative alterations in soybean oil 

(SBO), subjected to ambient and sunlight storage, over a 

period of 180 days. The magnitude of oxidative changes was 

monitored by the periodical measurement of peroxide value 

(PV), color, free fatty acid (FFA) contents, refractive index 

(RI), p-anisidine-, conjugated dienes-, conjugated trienes-, 

and iodine- values. At the end of storage period (180 days), 

the initial contents of each parameter subjected to ambient 

and sunlight storage oil shows increment.[42] 

From another research the results of various 

investigated parameters, it was concluded that the oxidative 

deterioration level of the photo-oxidized SFO samples is 

more as compared to that of auto- oxidation. Based on this 

study, it is proposed that efforts should be made to minimize 

the hazard of photo-oxidation during the transportation and 

storage of such oils.[19] 

In the study conducted in Ethiopia an attempt has 

been made to find out total free fatty acid and cholesterol 

content in some commercial edible oils in Ethiopia, Bahir 

Dar. Acid value, peroxide value, saponification value and 

cholesterol content were determined in a total of nine 

varieties of edible vegetable oils of which six are branded 

and three are non-branded. The analysis, performed using 

Liebermann-Burchard method, revealed varying levels of 

cholesterol content. Cholesterol was detected in seven of the 

vegetable oils.[14] 

IV. EXPERIMENTAL PART 

A. Instruments and Apparatus 

The apparatus’s used in this project are the following: 

burret, conical flasks, metal stand, beakers, volumetric 

flasks, thermometers, measuring cylinder, electronic 

balance, digital PH meter, Digital refractometer, Tungsten 

and deuterium lamp UV-visible 

spectrophotometer(SPECORD 50) were used for absorbance 

measurements. 

B. Chemicals and reagents 

The following chemicals are used in this project. Potassium 

iodide, Glacial acetic acid(UN- CHEM-chemical-Reagents), 

n-haxane, Chloroform, (LOBA-CHEMIE, India), Sodium 

thiosulfate (LOBA-CHEMIE, India), Starch indicator( 

ALPHACHEMIKA, India), sodium hydroxide 

(Abronchemicals, India), Potassium Hydroxide (Research-

Lab, fine chemical industries, 

India),Phenolphthalein(AVONCHEM,UK), and Ethanol 

(fine chemical general trading, Ethiopia).Distilled water is 

used for solution preparation and as reagent throughout the 

experiment. 

C. Reagent preparation 

1) Preparation of 0.01N sodium thiosulfate solution 

Sodium thiosulfate solution (0.01N) for determination of 

peroxide value was prepared by measuring 0.4gm amount of 

Na2S2O3 using electronic balance and added to previously 

washed and dried 250 volumetric flask then distilled water 

was added while shaking up to the mark of volumetric flask. 
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Other solutions are also prepared in the same manner by 

taking appropriate amount of mass. 

2) The Liebermann–Burchard reagent preparation 

In the preparation of the Liebermann-Burchard reagent, the 

following reagents are necessary: glacial acetic acid, acetic 

anhydride, sulfuric acid and oil sample. Cool acetic 

anhydride and concentrated sulfuric acid in ice water and 

then the LB color reagent was prepared by adding 10 mL of 

cold concentrated H2SO4 to 60 mL of cold acetic anhydride 

at 0 0C, stirring for 10 min. Remove the solution from the 

ice bath and then 30 mL of acetic acid was added after that 

0.6 g of anhydrous sodium sulfate was add as drying agent. 

The reagent is used to confirm the presence or absence of 

cholesterol in the oil samples as follows: Each oil sample 

(1.0 g) was weighed and dissolved in chloroform solvent 

and then 10 ML of Liebermann–Burchard reagent was 

added to each sample.[43] 

3) Preparation of 10%Potassium iodide solution 

For determination of peroxide value 10% Potassium iodide 

solution was prepared by measuring 5gm of KI using 

electronic balance and added to previously washed and dried 

50 mL volumetric flask then distilled water was added while 

shaking up to the mark of volumetric flask. Similarly other 

reagents which are in percent concentration are prepared in 

this way as per the required percentage in the working 

procedure.  

4) Sample preparation 

Samples of refined, bleached and deodorized 

(RBD) sunflower (SFO) and palm oil(PO) were purchased 

from” sekella market”, the largest market in Arba Minch, 

south Ethiopia and consumers association respectively. The 

samples were collected in 500 mL translucent polyethylene 

terephthalate (PET) bottles, carefully sealed and 

immediately transferred to the experimental Lab. Two sets 

of each sunflower oil and palm oil samples (packed in 

500mL translucent PET bottles),Were separately stored 

under ambient (room temperature, in a cupboard) and 

sunlight (only during the day), for a period of one 

month,appril,20-may,20,2018. The mean values of 

temperature (oC) for the months April and May where 

28.1oC and 26oC respectively.[45] 

V. PROCEDURES FOR OIL QUALITY PARAMETERS 

A. Physical parameters 

1) Specific gravity 

Clean pycnometer by shaking with acetone then ether. Insert 

the stopper, immerse in water bath at 250c and hold for 30 

minutes. . The empty pycnometer bottle weighed. and fill 

the pycnometer bottle with the oil sample and covered. The 

filled pycnometer weighted and repeated using Distilled 

water in place of the oil sample weigh ensuring that the 

temperature does not fall below 25°C.[36]. From the 

equation 1, A is weight in gm of specific gravity bottle with 

oil at 250C B is weight in gm of specific gravity bottle at 25° 

and C is weight in gm of specific gravity bottle with water at 

250C. 

 

2) Refractive index 

Ensuring that the prisms are clean and dry, few drops of the 

sample placed on the prism. The prisms are closed and 

allowed to stand for 1-2 min. Adjust the instrument and 

lighting to obtain the most distinct reading possible and 

determine the refractive index[34]. 

3) Chemical parameters 

a) Acid value 

Each oil sample (1.0 g) was weighed and dissolved with 50 

ML of ethanol in a conical flask. Two drops of 

phenolphthalein indicator were added and titrated to pink 

end point (which persisted for 15 minutes) with 0.1 N 

potassium hydroxide solution (KOH). The acid value is 

calculated using the following formula. From the equation 2, 

V is volume in ML of standard potassium hydroxide or 

sodium hydroxide used, N is normality of the potassium 

hydroxide solution or Sodium hydroxide solution; and W is 

weight in g of the sample.[15] 

 
4) Determination of Peroxide Value 

Five grams of each oil sample are weighed in 250mL of 

conical flask; then, 30mL of acetic acid and chloroform 

solvent mixture (3: 2) added to each oil sample and swirled 

to dissolve. Then, 1mL of potassium iodide solution is 

added to the solution. The solution were kept for 1min in 

dark room with occasional shaking and then 30mL of 

distilled water added. Slowly, titrate the liberated iodine in 

0.01N sodium thiosulphate solution until yellow color 

diapeared. Blank determination is also undergone alongside 

sample determination [35] From equation 3,V is volume of 

sodium thiosulphate used for the sample, B is volume of 

sodium thiosulphate used for the blank, 𝑁is normality used 

for titre, and 𝑊 is weight of the sample. The peroxide value 

will be estimated using the following equation 3: 

 
5) Conjugated diene determination procedure 

Conjugated dienes in terms of the measurement of specific 

extinctions at 232nm was determined using uv 

spectrophotometer. Oil samples diluted with n hexane. and 

this is done by taking 0.1gm of oil in 25 ML volumetric 

flask and n hexane were added. Finally from this stock 

solution of 4mg/ml concentrated solution 2.5 mL of solution 

were taken and diluted with 25 mL of n hexane. 

 
From equation 4, E is the extinction value at a 

concentration of 1% in a cell of 1 cm, A is the absorbance in 

a 1 cm cell, V is the volume of the solution in ML and W is 

the weight of the sample in g[36]. The conjugate dienes 

contents of oils were determined using equation 4. 

VI. RESULTS AND DISCUSSION 

A. Physicochemical parameters 

Edible oils provide a concentrated source of energy and 

essential fatty acids through daily dietary intake. They also 

serve as a carrier of vitamins. Their chemical composition 
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contains saturated and unsaturated fatty acids and 

glycerides. However, oxidation and the formation of 

peroxides occur during oil extraction and processing and can 

continue after bottling and during storage. The 

determination of the extent of oxidation in foods and food 

products is of major importance in the control of quality and 

flavor characteristics. 

Many analytical methods for the measurement of 

lipid oxidation have been reported in the literature. Different 

physical and chemical parameters of edible oil were used to 

monitor the compositional quality of oils. iodine value (IV), 

peroxide value (PV), free fatty acid (AV) conjugate diene 

(CD), pH, viscosity were used in this study as 

physicochemical parameters to assess the quality of 

commercially available palm and locally produced 

sunflower oils. Depending on the type of oil, its age, storage 

conditions, etc., one or more of the above tests by 

themselves or combined are good indicators of oil quality. 

The results of the physicochemical parameter of this study 

are presented in table 1 below. 

Parameters Sunflower oil Palm oil 

PV (meq/kg of oil) 1.933±0.7023 5.733±0.4618 

AV(mgKOH/gm) 3.366±0.5610 3.179±0.3238 

CD(g-1cm-1 mL) 3.166±0.0014 1.533±0.0080 

RI 1.451±0.001 1.456±0.0010 

SG(g/mL) 0.9261±0.0005 0.904±0.0001 

P
H 6.850±0.0015 7.184±0.0051 

Table 1: Result of physicochemical parameters of palm and 

sunflower edible oils 

Values are mean ±SD of triplicate analysis. Where 

pv(peroxide value), AV(acid value), PV(peroxide value), 

CD(conjugated diene), RI(refractive index) and SG(specific 

gravity) 

As can be seen from Table 1, the acid value of 

locally produced sunflower oil is higher than that the 

imported palm oil. Many factors can contribute to the higher 

acid value but the most common one is may be due to 

related to the traditional refining process which make the 

triglyceride hydrolyzed in to free fatty acid and poor storage 

practice for instance exposing the oil to direct sunlight. 

Normally, fatty acids are found in the triglyceride form, 

however, during processing the fatty acids may get 

hydrolyzed into free fatty acid. The higher the acid value 

found, the higher the level of free fatty acids which 

translates into decreased oil quality. [34]Research conducted 

by Dimberu and co-worker also revealed that the locally 

produced oils have higher acidity than the others and our 

investigation also showed this fact. [34] 

According to CODEX STAN 19-

1981[39]acceptable level of acid value for all oil samples 

should be below 0.6 mg KOH/g (measured in mg potassium 

hydroxide per gram).[39]. The result we obtained from this 

study for both oils are above the permissibility level set by 

CODEX STAN 19-2015. Table 1 show that the acid value 

(mg KOH/gm) for palm oil (3.179±0.3238) which is 

relatively less than sunflower oil (3.366±0.5610). Due to 

probably the higher content of  saturated palmitic acid in 

palm oil it was thought that it should have less acid value, 

which is less prone to oxidation than unsaturated fatty acids, 

linoleic acid, linoleic acid etc.[8]The high degree of 

saturated fatty acids enables oils to be stable against 

oxidative rancidity and confer a longer shelf-life but due to 

other factors related like quality of production and storage 

condition the acid value of palm oil was found to be less 

than that of locally produced sunflower oil. 

The other quality parameter we were used in this 

study is peroxide value (PV). PV is a measure of oxidation 

during storage and the freshness of lipid matrix. In addition, 

it is a useful indicator of the early stages of rancidity 

occurring under mild condition and it is a measure of the 

primary lipid oxidation products.[38]Increase in PV is an 

index of primary lipid oxidation products and represents the 

formation of hydro-peroxides during oxidation. One of the 

most important parameters that influence lipid oxidation is 

the degree of unsaturation of its fatty acids. When double 

bonds of unsaturated fats are oxidized, peroxides are among 

the oxidation products formed. High peroxide value is an 

indicator of oxidation level and the greater the peroxide 

value, the more oxidized the oil is.[38] 

The result of the study is presented in Table 1 

above. The peroxide value of palm oil is 1.933±0.7023 

meq/kg of oil and for sunflower oil is 5.733±0.4618 meq/kg 

of oil. According to CODEX the maximum standard value 

for peroxide value of edible oil is 10 meqO2/Kg,[25]. And 

therefore the peroxide values are within acceptable rage 

according to codex maximum limit for peroxide value (10 

meq O2/Kg). 

The estimation of Conjugate diene (CD) is a good 

measure of the oxidative state of oils.[6]Oxidation of 

unsaturated fatty acids results in the formation of CD, and 

these are the indicators of free radical production.[44]Molar 

absorptivity’s or molar extinction coefficients (M-1cm-1 or g-

1cm-1 mL) at 232 of conjugated dienes were determined 

using a spectrophotometer. The conjugated diene value (g-

1cm-1 mL)of sunflower oil was found to be 3.166±0.0014 

and for palm oil is 1.533±0.0080 and presented in Table 1 

above. This shows that the CD value for sunflower oil is 

greater than that of palm oil. The diene test is based on 

conjugation changes affecting these molecular structures. 

The conjugated dienes show an absorption band at 232 nm. 

Oils containing high amount of PUFAs will have a faster 

increase in conjugated dienes compared to oils with less 

PUFAs [43]. It has been reported that the conjugated diene 

value of sunflower oil is 3.1 ± 0.1 which is in agreement 

with the result we obtained from this study of Syed Ali 

RAZA, 2009[17]. 

The results of the physical quality parameter of this 

study are presented in table 1 above. Refractive index, also 

called index of refraction, is a measure of the bending of a 

ray of light when passing from one medium into another. It 

can also be defined as a dimensionless, number that 

describes how light or any other radiation propagates 

through the medium.[42]The recorded refractive index (RI) 

of sunflower and palm oil were 1.451±0.001and1.456±0.001 

respectively and the values are presented in Table 1 above. 

The values of RI obtained from sunflower oils are greater 

than palm oil. The high refractive index of oil showed that 

the fatty acids in the oil will contain a high number of 

carbon atoms. [42] According to CONDEX the standard 

refractive index for refined palm oil is from 1.454-1.456 and 

for sunflower oil is from 1.467-1.470 at 400C.[43]The value 

https://www.sciencedirect.com/topics/chemistry/saturated-fatty-acids
https://www.sciencedirect.com/topics/chemistry/saturated-fatty-acids
https://www.sciencedirect.com/topics/chemistry/glyceride
https://www.sciencedirect.com/topics/chemistry/iodine
https://www.sciencedirect.com/topics/chemistry/peroxide
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obtained from this study for both SFO and PO oils are below 

the range  posed by CONEX standard. 

As can be seen from Table 1, the specific gravity of 

SFO is 0.9261±0.0005 g/mL and for palm oil is 

0.904±0.0001g/mL at room temperature and this value are 

within acceptable range set by standard CONDEX value for 

SFO is from 0.918-0.923g/ml, for PO is 0.981-

0.899g/mL.[41] 

B. Liebermann-Burchard (LB) colorimetric assay 

Although, numerous colorimetric tests have been used for 

the identification and quantization of cholesterol, the 

Liebermann–Burchard (LB) method is still recommended 

for cholesterol detection method. This assay is used to 

confirm the widespread presence of cholesterol in animal 

and plant tissues. In the Liebermann-Burchard (LB) 

colorimetric assay, treatment of cholesterol with sulfuric 

acid, acetic anhydride, and acetic acid elicits a blue or green 

color. There are so many different varieties of vegetable oil 

brands in our markets and all of them claim to be cholesterol 

free.[43]From this study the formation of a green or green-

blue color was observed when Liebermann-Burchard 

reagent is added to palm and sunflower oils. This confirms 

the oils contain cholesterol even though it is labeled as 

cholesterol free. 

C. Oxidative stability at ambient and sunlight storage 

conditions 

S

T 
SFO-SS SFO-AS PO-SS PO-AS 

0 
2.066±0.90

18a 

1.933±0.70

23B 

5.733±0.46

18c 

5.733±0.46

18d 

8 
6.200±0.20

00 a 

3.666±0.70

323b 

11.466±0.4

163 c 

9.933±0.50

33d 

1

6 

11.133±0.4

163 a 

8.800±0.72

10 B 

13.133±0.2

309 c 

12.133±0.8

082D 

2

4 

12.666±0.3

055 a 

10.200±0.8

00 B 

16.133±0.7

023 c 

14.066±0.6

110 D 

Table 2: Relative increase in peroxide value (Meq/kg of oil) 

of sunflower and palm oil subjected to ambient and sunlight 

storage 

Values are mean ± SD of triplicate analysis. Values 

in the same column that are followed by different letters (a-

d) are significantly different p < 0.05 and capital letters in 

each column are insignificant p < 0.05. ST is storage time, 

SFO-SS is sunflower oil at sunlight storage, SFO-AS is SFO 

at ambient condition, PO-SS is palm oil at sunlight storage, 

PO-AS is palm oil at ambient storage and PV is peroxide 

value. 

Table 2 depicts the extent of changes in the 

peroxide value (PV) of the sunflower and palm oil subjected 

to ambient and sunlight storage. The PV, which measures 

hydro peroxide products, is a good indicator of the primary 

oxidation products of the oils [8]. A typical pattern of rise in 

PV of SFO and PO samples stored under both conditions 

was observed. It was noted that the PV of the SFO and PO 

samples subjected to sunlight storage increased at a 

significantly higher level as compared with those at ambient. 

After the completion of the storage period of 24 days, the 

level of PV (meq/kg of oil) for the SFO-AS, SFO-SS, PO-

AS and PO-SS samples stored reached to 10.200±0.800, 

12.666±0.3055, 14.066±0.6110 and 16.133±0.7023 

respectively. Literature reports also revealed a higher rate of 

formation of primary oxidation products in light-exposed 

oils. Two study’s conducted in Pakistan by Farooq Anwaran 

and his colleagues [8] and Syed Ali Razaa and his 

coworkers [10] shows a relative increase in PV of edible oils 

investigated. 

S

T 
SFO-SS SFO-AS PO-SS PO-AS 

0 
3.366±0.56

1a 

3.366±0.561
b 

3.179±0.32

38c 

3.179±0.32

38d 

8 
14.177±0.8

569 a 

9.35±0.8569 
b 

14.025±0.5

61 c 

8.789±0.64

77 d 

1

6 

18.887±0.3

238 a 

12.115±0.85

659 b 

17.765±0.8

56 c 

13.464±0.5

61 d 

2

4 

22.253±0.3

238 a 

16.269±0.56

11 b 

24.123±0.5

61 c 

17.578±0.8

569 d 

Table 3: Relative increase in acid value of sunflower and 

palm oil subjected to ambient and sunlight storage 

Values are mean ± SD of triplicate analysis. Values 

in the same column that are followed by different letters (a-

d) are significantly different p < 0.05. ST is storage time, 

SFO-SS is sunflower oil at sunlight storage, SFO-AS is SFO 

at ambient condition, PO-SS is palm oil at sunlight storage, 

PO-AS is palm oil at ambient storage and AV is acid value. 

Acid value determination is often used as a general 

indication of the condition and edibility of the oil. It is a 

relative measure of rancidity as free fatty acids are normally 

formed during decomposition of oil glycerides. [34] 

Table 3 shows the extent of changes in acid value 

of the SFO and PO samples subjected to ambient and 

sunlight storage. it was noted that an increase under both 

storage conditions. However, the increase was more 

pronounced in case of the SFO and PO samples being 

exposed to sunlight as compared with those stored at 

ambient. Where by this processes convert fatty acid esters of 

oils into free fatty acids [17]. That is observed in many 

vegetable oils over time. After 24 days of storage ,the acid 

value of SFO and PO samples subjected to ambient and 

sunlight storage was noted to be increased from SFO-

AS(3.366±0.561),SFO-SS(3.366±0.561),PO- 

AS(3.179±0.3238) and PO-SS(3.179±0.3238) to 

16.269±0.5611,22.253±0.3238, 17.578±0.8569 and 

24.123±0.561 respectively. 

S

T 
SFO-SS SFO-AS PO-SS PO-AS 

0 
3.166±0.01

44a 

3.166±0.01

44B 

1.533±0.08

03c 

1.53±0.080

3d 

8 
3.658±0.03

8 a 

3.208±0.01

44 B 

1.983±0.03

81 c 

1.766±0.03

81d 

1

6 

4.791±0.01

49 a 

3.450±0.25

0b 

2.375±0.02

50 c 

2.250±0.02

50 d 

2

4 

5.125±0.02

50 a 

3.85±0.025
b 

3.025±0.02

50 c 

2.416±0.03

20 d 

Table 4: Relative increase in conjugated diene (g-1cm-1 

mL) of sunflower and palm oil subjected to ambient and 

sunlight storage 

Values are mean ± SD of triplicate analysis. Values 

in the same column that are followed by different letters (a-

d) are significantly different p < 0.05 and capital letters in 
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each column are insignificant p < 0.05. ST is storage time, 

SFO-SS is sunflower oil at sunlight storage, SFO-AS is SFO 

at ambient condition, PO-SS is palm oil at sunlight storage, 

PO-AS is palm oil at ambient storage and CD is conjugated. 

The conjugated diene (CD) contents, measured in 

terms of specific extinctions at 232 nm, for sunflower and 

palm oil samples subjected to ambient and sunlight storage 

are shown in Table 2. The estimation of CD is a good 

measure of the oxidative state of oils [8]. The periodical 

analysis of the SFO and PO samples subjected to both the 

storage practices revealed a typical pattern of rise in the CD 

contents. After the 24 days storage period, the initial level of 

CD for SFO- AS(3.166±0.0144),SFO-

SS(3.166±0.0144),PO-AS(1.53±0.0803) and PO-

SS(1.53±0.0803) subjected to ambient and sunlight storage 

jumped to the values of 3.85±0.025, 

5.125±0.0250,1.53±0.0803 and3.025±0.0250 respectively. 

A higher value of CD in the light- exposed sunflower and 

palm oils samples as compared with those stored at ambient 

might be attributed to the accelerated rate of photo-oxidation 

and exposure to sunlight radiations that might speed up the 

oxidative alterations. [17]Two study’s conducted on edible 

ois in Pakistan by Farooq Anwaran and is colleagues [8] and 

Syed Ali Razaa and his co-workers[17] shows a relative 

increase in CD value of edible oils investigated. 

VII. CONCLUSIONS AND RECOMMENDATIONS 

A. Conclusion 

Analysis of the quality and purity of edible oils is of great 

importance. Adulteration of pure oil with either thermal-

degraded used oils or with toxic mineral oils can have great 

economic and social impact and is a serious public health 

problem because harmful substances are delivered to the 

organism.[44]Therefore periodical assessment of the quality 

of edible oil is very important to overcome this problem. In 

this study we used some of the physicochemical parameters 

to evaluate the quality of commercially available palm and 

sunflower oils and the results of the study is describe as 

follows: acid value for both sunflower and palm edible oil 

samples were above the permissible limit according to 

FAO/WHO recommended standard (CONDEX). These 

indicate the analyzed oil samples were not in a good 

stability and may be the triacylglycerol has been hydrolyzed. 

The peroxide value of the analyzed edible oil samples was 

in good agreement with the FAO/WHO recommendation 

standards. Indeed this value is the primary measurement of 

oils rancidity and it gives us an idea of oils’ freshness and 

storage conditions and the value will increase during the 

first part of the life of oils and it will then decrease in more 

advanced stages of oxidation when more oxidized 

substances are produced. 

The determination of the specific 

spectrophotometric extinction in ultraviolet at 232 nm 

provides a measurement of the state of oxidation of the oils 

and storage conditions. These methods are based on the 

properties of conjugated dienes to absorb UV radiation in 

this wave length range. Higher than normal values of would 

indicate an advanced oxidation stage or even a possible 

adulteration. For instances, the specific spectrophotometric 

extinction in ultraviolet at 232 nm for freshly produced olive 

oils are not exceeds 0.17 values. Therefore the result we 

obtained from this study is higher than this value and hence 

it indicates there is possible rancidity in the oil sample due 

to oxidation of fatty acid. 

The result obtained by Liebermann-Burchard (LB) 

colorimetric assay revealed that, in both sunflower and palm 

oils, cholesterol is detected in different color intensity even 

though they are labeled as cholesterol free. This qualitative 

data may due to the different level of saturated and 

unsaturated components in the two oils and the refractive 

index value is below the acceptable rage compared with 

CONDEX standard. 

The results of different parameters investigated in the 

present analysis strongly suggest that photo oxidation of 

sunflower and palm oil proceeds rapidly and also prolonged 

storage of SFO oils at ambient temperatures can lead to 

oxidative deterioration of oil samples. It has resulted in a 

marked increase in the magnitude of oxidative alterations of 

the oil investigated. Furthermore, it could be predicted from 

the present findings on sunflower and palm oil that the 

extent of oxidative deterioration with regards to sunlight 

exposure is more pronounced in terms of generation of FFA, 

PV and conjugated dienes. 

Generally, with respect to standard requirement for 

physicochemical quality of cooking oils as specified by the 

Codex Alimentarius Commission(CX-STAN210-1999) [46] 

the acid value, conjugated diene and refractive index value 

of both sunflower and palm oils are not in acceptable rage 

and it indicates there is possible rancidity in the oil sample. 

VIII.  RECOMMENDATIONS 

This study has been carried out in Arba Minch town and 

here the maximum average temperature for April is 28 0C 

and for May is 26 0C[45].So the process of lipid oxidation 

may be more pronounced due to the hot weather condition. 

Shopkeepers in Arba Minch are also used to store the oil 

products in open air and light conditions which may also 

promote both auto and photo oxidation of oil and oil 

products. The results showed that photo-oxidation is more 

pronounced than auto-oxidation. Lipid oxidation products 

make the oil unfit for human health, therefore in order to 

minimize the oxidation phenomenon, some antioxidants 

should be added to increase the storage and shelf-life of oils 

and oil products. Better packing and storage conditions can 

also lead to an improvement in the oxidative stability of 

vegetable oils and other related products containing fats and 

oils. And we also strongly recommend retailers to keep the 

oils in dark place since exposing oil to direct sunlight has 

pronounced effect in oil oxidation and thereby affecting 

consumer’s health. 
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