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Abstract: 

Edible oils can be spoiled when exposed to high temperatures 

during frying several times, which leads to the formation of 

different compounds such as peroxides. 

Peroxides are the main chemical indicator of deterioration in the 

quality of edible oils. In this study, the peroxide value (PV) was 

determined for different brands of edible oil, which are 

purchased from Tripoli supermarkets. 

The edible oil samples were divided into two groups. The first 

group CO is four samples of edible oil that are produced from 

corn, and the second group SF is five samples that are made 

from sunflower. The iodometric method was applied for 

measuring PV, the experiment was repeated three times for each 

sample, the results showed that there was an increase in the PV 

for all CO samples after each frying, It was noted that the 

peroxide value was higher in each frying for samples CO2 and 

CO5 this may be due to the quality of the oil.  As for the SF 

group, the obtained results indicated that the PV was higher than 

the CO group for each frying; it reached 8.64 mEq\kg and 11.34 

mEq\kg in the 2nd frying for SF2 and SF4, respectively, while in 

the 3rd the PV in SF4 reached 12.5 mEq\kg. 
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Introduction 

Edible oils are produced from vegetable and animal sources; 

they are essential in cooking and food preparation worldwide. 

The most common vegetable oils used for cooking purposes are 

corn oil, peanut oil, palm oil, olive oil, and coconut oil. Edible 

oils are extracted from the seeds, fruits, or nuts of plants, while 

animal oils are obtained from animal sources such as fish oil. 

[1]. 

The significant increase in the production and consumption of 

edible oils is due to the growth in the global population and 

increasing demand for food, including edible oils. Recently, 

awareness of the health benefits associated with some oils has 

increased, such as olive oil, avocado oil, and coconut oil, which 

are being promoted as having good health benefits compared to 

traditional oils such as vegetable oil or corn oil. Due to the 

growing global demand for edible oils, the last two decades 

have seen a significant increase in production of 140% [2]. The 

increase in demand for edible oils is due to the crucial role they 

play in human nutrition, as they act as carriers of fat-soluble 

vitamins such as A, D, E, and potassium, and also contribute 

significantly to the availability of the basic energy that the 

human body needs. [3]. the frying, particularly of potatoes, 

accounts for a significant portion of the oils used in culinary 

applications. Edible oil has become the main ingredient for the 

preparation of fries, crisps, or other fried foods in general. Deep-

fat frying has a long history of preparing food, cooking oils were 

used decades ago, dating back to around 1600 BC [ 4]. 
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The high temperatures of edible oil during frying may cause 

degradation and changes in the composition of the oil. The 

recommended temperature for frying foods is 180 °C, but it is 

always higher than 180 °C in deep-fat frying [4]. This higher 

temperature allows achieving the desired crispy texture and 

quick cooking times. However, it also leads to some oil 

absorption by the food being fried.   

Mostly, the surface of fried foods absorbs large amounts of oil, 

it reaches between 9% and 15% [5]. These oils, which were 

exposed to high temperatures during cooking, may have a high 

peroxide value, which may cause some health problems.  

In the presence of influential conditions such as heat or light, 

atmospheric oxygen reacts with the components of oils, causing 

a change in the chemical composition of the oils due to the 

formation of off-flavors and changes in color as well as loss in 

nutritional quality [6].  Hydroperoxides are among the first 

compounds that are formed during the oxidation of oils, which 

leads to a loss of food quality and is harmful to human health 

[7]. Recent studies have indicated some health effects on 

humans, such as atherosclerosis, liver damage, and intestinal 

tumors [8,9]. 

It is important to periodically monitor Edible oils by 

determining the peroxide value (PV, mEq /Kg). The peroxide 

value is determined by iodometric titration [10], by adding an 

excess of potassium iodide to the oil sample. Peroxides react 

with potassium iodide. The liberated iodine is then titrated with 

a standard solution of sodium thiosulfate until the dark color 

disappears [10].  
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This study aimed to focus on: the determination of the peroxide 

value in the different brands of edible oil samples purchased 

from Tripoli markets. 

Experiment 

Regents 

Acetic acid CH3COOH  p.a (WinLab); chloroform p.a (BDH  ); 

potassium iodide p.a  (Merck), , Sodium thiosulfate (Merck), 

starch (T-Baker).  

Sampling 

Nine samples of different types of edible oils were purchased 

from Libyan markets five types of corn oil (CO) and four types 

of sunflower oil (SF). 

Samples preparation  

The procedure consisted of the following steps: 

Step 1:  The samples were analyzed without any treatment 

(sample 0). 

Step 2: Small amounts of fresh potatoes were added to the 300 

mL of heated oil, and the time of frying continued for 8.0 min, 

50 ml of oil was collected and kept in the stoppered flask 

(sample 1St).  

Step 3: The frying was repeated for another 8 min. by adding a 

new amount of potatoes to the same oil in step 2, new 50 mL 

were collected in the flask (sample 2nd). 

Step 4: the frying was repeated for 8.0 min. more by adding a 

new amount of potatoes to the same oil in step 3, new 50 ml of 

oil was collected and kept in the stoppered flask as (sample 3rd). 
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All experiments were conducted at a frying temperature 

between 180 °C and 190 °C [4]. 

The PV was determined in all samples by the iodometric 

method. 

Procedure 

The iodometric titration method was applied according to [11], 

to accurately weigh 10–12 g of oil sample in an Erlenmeyer 

flask, 30 ml of acetic acid – chloroform mixture was added to 

the sample, shaken well, and then 1 ml of saturated potassium 

iodide was added, shake for 1 min., after that added 30 ml 

distilled water and mix well again for 1 min, finally start 

titration by adding sodium thiosulfate, using 0.5 ml of 1% starch 

solution. The procedure was repeated three times for each 

frying. 

Result and Discussion 

Two groups of edible oils available in the Libyan markets, corn 

oil (CO group) and sunflower oil (SF group), which are 

commonly used for frying, were selected, for determining 

peroxide values (PV). 

- The results in Table 1 showed that the PV of all samples of the 

CO group were increased after each frying, it was noted that the 

increase in the peroxide value was almost acceptable, as it was 

close to between 3.0 and 5.0 mEq\kg in the sampled CO1, CO3, 

and CO4.  
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Table 1:- The peroxide value of the CO group, before and 

after each frying batch. 

PV ( mEq\kg ) 

Sample 0 1st 2nd 3rd 

CO 1 0.633±0.050

6 

1.0845±0.002

2 

1.4171±0.054

4 

2.9515±0.004

3 

CO 2 2.386±0. 

0126 

2.9582±0.002

7 

5.692±0.0077 7.391±0.0275

7 

CO 3 1.934±0.146 1.975±0.0042 3.016±0.0537 3.112±0.378 

CO 4 2.142±0.056 2.267±0.0032 3.918±0.0201 4.933±0.0066 

CO 5 2.932±0.007

64 

5.599±0.0015

1 

8.636±0.0402 9.211±0.0278 

*  0.0 – Before Frying, 1st – After frying the first batch of finger 

potatoes, 2nd - After frying the second batch of finger potatoes, 

3rd - After frying the third batch of finger potatoes. 

While the PV in the CO2 and CO5, were increased after each 

frying, as the concentration reached between 7 mEq\kg and 9 

mEq\kg respectively in the third fry, it was close to the 

maximum permissible limit of 10 mEq\kg. This is an indication 

of the importance of paying attention to the quality of the oil 

and avoiding re-frying more than twice. In cases of high 

concentrations of peroxide, a rancid taste is usually perceptible 

[12]. However, the PV value of all CO samples before and after 

frying was acceptable and did not exceed the maximum 

permissible limits in edible oils, as shown in Figure 1. The 

experiments were repeated three times for each sample, and the 

relative standard deviation (RSD) was between 0.026 % - 12.15 

%. 
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Figure 1. Comparing the results of the CO group with the 

permissible limits of  PV. 

- The results of the SF group are presented in Table 2. The 

results obtained demonstrate a rise in PV after each frying of all 

samples, this is normal as a result of the exposure of oils to the 

heat several times.  

Table 2:- The peroxide value of the SF group, before and after 

each frying batch. 

PV ( mEq\kg ) 

Sample 0 1st 2nd 3rd 

SF 1 0.498±0.001 2.661±0.0072 5.879±0.0036 7.584±0.0213 

SF 2 2.928±0.0068 5.602±0.0066 8.644±0.0218 9.2413±0.0105 

SF 3 2.704±0.0066

5 

4.809±0.0185 5.067±0.0503 6.699±0.0142 

SF 4 1.346±0.0584 7.2148±0.646 11.34±0.7448 12.503±0.4438 
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*  0.0 – Before Frying, 1st – After frying the first batch of finger 

potatoes, 2nd - After frying the second batch of finger potatoes, 

3rd - After frying the third batch of finger potatoes. 

The increase in the PV in the samples SF1 and SF3 is almost 

normal and can be overlooked because the peroxide values did 

not exceed approximately 7.5 mEq\kg in the 3rd frying, which is 

less than the maximum permissible limit. 

While, the increase in the PV is evident in the sample SF2, 

where it reached 8.64 mEq\kg in the second fry and 9.24 

mEq\kg in the third fried. These results give us an indication to 

pay attention to this brand of oil and avoid using it for frying 

more than once. For sample SF4, the results showed an increase 

in PV from 1.3 mEq\kg before the first frying to 12.5 mEq\kg 

after the third frying. In this case, the PV increased, which is 

attributed to the oil quality [13] which is capable of changing 

the chemical composition [14]. The changes in the chemical and 

physical composition of edible oil during frying several times 

affect the surface area of food, and the absorption of large 

amounts of oil on the surface of foods [7, 12,15]. When edible 

oil is exposed to high heat due to use several times, 

hydroperoxide compounds form, which release the flavor in the 

oil[13, 16], 
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Figure 2. Comparing the results of the SF group with the 

maximum permissible limits of PV 

In Figure 2, the peroxide values for each sample and the 

maximum allowable value are compared, the results indicated 

that sample SF5 was higher than the permissible limit. The RSD  

of  SF group was between (0.06 % - 9.07 %). it's important to 

exclude this brand from the market or avoid using it multiple 

times to fry, as several volatile and non-volatile products from 

the degradation of edible oil during cooking were described 

[17,18], Such as glycerol-bound, alcohol, aldehydes, acids, and 

ketones [19].  

Conclusion 

In this study, the peroxide value was estimated as a main factor 

to identify the change in the chemical properties of edible oil, 

which is produced due to the degradation of oil during cooking. 

It caused important changes, such as the release of odors. 
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Nine different samples of edible oils were divided into two 

groups, the first, group five samples of oils produced from corn 

(CO), and the second group, four samples of oils produced from 

sunflower (SF). All samples were purchased from the 

supermarket. The results obtained from the CO group showed 

that the PV of samples CO1, CO3, and CO4 were within the 

permissible limits, while the PV of samples CO2 and CO5 were 

also within the permissible limits, but the peroxide values were 

significantly higher after each frying, where the PV reached 

very close to the 10 mEq/Kg. 

Whilst the results obtained from the second group (SF), indicate 

that the PV is incrementally increasing in all samples, it was 

noted that the PV of the 3rd frying for samples SF1 and SF3 is 

very close to the maximum permissible. The results of the 

second frying of SF4 showed that the PV exceeded the limit, 

reaching 11.34 mEq/Kg, and then continued to increase the PV 

in the third frying, exceeding 12.0 mEq/Kg. However, it was 

observed that the PV of the edible oil samples produced from 

sunflowers was higher than samples of edible oil produced from 

corn. 

  

J K C Knowledge Crown Journal

Issue Third - March 2024 120



References: 

 [1] S. Rahmah KR , SS Ramdani , N. Kurniasih , A. Meilawati 

, P. Wahlanto and  AL. Yusuf,  Quality Test of Bulk Palm 

Cooking Oil In Local Market, Banjar, West Java, Indonesia 

Base on Perokside Value, Iodin Value and Number of Free 

Fatty Acid, J. Physics: Conf. 1179 (2019) 012187. 

[2] National Agricultural Statistics Service (NASS), 

Agricultural Statistics Board, United States Department of 

Agriculture (USDA), Released September 12 ( 2022). 

 [3] J. Evrard, X. P. X. Pages, C. Argenson and O. Morin.. 

Procedes d'obtention et compositions nutritionnelles des 

huiles de touresol, oilive et colza. Cahiers de Nutrition et de 

dietetique. 42 (2007)13-23.  

 [4] Q. Zhang, S.M. Aaleh, J. Chen and Q. Shen, Chemical 

alterations took place during deep-fat frying based on 

certain reaction products: a review, Chem. Phys. lipids, 165: 

6, (2012) 662-681.  

 [5]  R. S. Patil, J. Waghmare and U. Annapure, Comparative 

assessment of the frying performance of palm olein and 

sunflower oil during deep-fat frying of Indian battered food 

products, J. Agr. Food Res.14 (2023) 100778. 

[6] N. J. Maduelosi and C. Grace, Investigation of the effect of 

repeated frying on the quality of vegetable oil, Am. j. appl. 

chem 8 (2020) 117-120. 

[7] K. Bandyopadhyay, C. Chakraborty, S. Chakraborty, and S. 

Ganguly, Change in physicochemical properties of edible 

oil during frying, Pharma Innov., 6 :10 (2017) 196-199. 

Effects of repeated deep frying on the peroxide value of edible oils

121



[8] Flix A. Aladedunya and R. Przybylski, Degradation and 

nutritional quality changes of oil during frying, J. Am. Oil 

Chem. Soc. 86 (2009) 149-156,  

[9]  C. Dobarganes and G. Marquez-Ruiz, Oxidized fats in 

foods. Lipid metabolism and therapy Clin Nutr Metab Care 

6  (2003)157-163. 

[10] C. S.Amanda, C. Nathalia and A.N. Cleiton, Determination 

of peroxide value in edible oils based on digital image 

colorimetry, J. Food Compos. Anal., 113 (2022) 104724. 

[11] Official Methods of Analysis of the Association of Official 

Agricultural Chemists,14th ed. Washington, D.C. 

AOAC(2000). 

[12] C. G. Awuchi, O.A. Ikechukwu, S. V. Iqwe, and I. G. 

Allan, Effects of repeated deep frying on refractive index 

and peroxide value of selected vegetable oils, IJAAR  

4 :4 (2018) 2488-9849. 

[13] L. Masson , P. Robert, M.C. Dobarganes , C. Urra, N. 

Romero, J.Ortiz, E. Goicoechea ,P.Perez, M. Salame, and 

R. Torres, Stability of potato chips fried in vegetable oils 

with different degrees of unsaturation effect of ascorbyl 

palmitate during storage, Grasas Y Aceites, 2 (2002) 190-

198. 

[14] G. K. Fekarurhobo, F. G. Obomanu, and N. j. Maduelosi,  

Effect of Short Term Exposure to Sunlight on the Quality of 

some Edible oils. Res. J. Appl. Sci.4:5 (2009) 

152- 156. 

J K C Knowledge Crown Journal

Issue Third - March 2024 122



[15]  Melton SL, Jafar S, Sykes D, Trigiano MK, Review of 

stability measurements for frying oils and fried food flavor. 

J Am Oil Chem Soc (1994) 71:1301-1308. 

[16] G. Daya,  S. Padmini, and R. Wind, Measurement of 

peroxides in oils and fats. Cons. Stand & home Eco. 24:233 

(2004). 

[17] TY. Chang, JP. Eiserich and T. Shibamoto, Volatile 

compounds identified in headspace samples of peanut oil 

heated under temperatures ranging from 50 to 200C0. J 

Agric Food Chem 41 (1993) 1467-1470. 

[18] K. Warner and M. Eskin, Methods to measure volatile 

compounds and the flavor significance of volatile 

compounds, Methods to access quality and stability of oils 

and fat-containing foods, (1995) 107-133.  

[19]  J. Velasco, O. Berdeaux, G. Marquez-Ruiz and MC. 

Dobarganes, Sensitive and accurate quantification of 

monoepoxy fatty acids in the rmooxidized oils by gas-liquid 

chromatography. J Chromatogr. A 982 (2002) 145-152. 

Effects of repeated deep frying on the peroxide value of edible oils

123




