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INTRODUCTION

 A growing population leads to an increased food 
demand especially due to economic 
development, high urbanization and population 
dynamic.

 In Iran, there has been a steady increase in the 
consumption of fried foods because of the high 
demand for such foods as a result of changing 
lifestyle, growth in the number of working women, 
and rapid expansion of fast food restaurants -
(Bahadoran et al. Archives of Iranian Medicine, 
2012).

Statista, June 2021

IRAN



THE BASICS OF FRYING
TYPES OF FRYING:

Sautéing

Shallow frying

Pan frying

Stir frying

Deep frying



 Most cooking processes are carried out at 
100oC. Similarly during frying, which was 
carried out with the oil heated to a 
temperature of 170-180oC, the food itself 
gets no hotter than 100oC except on the 
surface.

 Frying in the kitchen maybe done in a 
shallow or in deep pan. But, some types of 
food, for example potato chips or French 
fries, are best cooked fully immersed in 
oil.

 Deep fryer are used in restaurants, while 
snack food such as potato crisp and 
instant noodles are manufactured in large 
continuous frying bath.

FRYING PROCESS



DEEP FRYING
 THE PROCESS

 Oils is exposed to high temperatures  in the presence of air and 
food containing water.

 This alters characteristics of the oil resulting in oxidation and 
darkening of the oil. Thus, the oil gets smoky and omits 
unpleasant odours. All these are signs of unhealthy trends.

 STABLE OILS

 The safety, quality and taste of deep fried food will be 
influenced by several different factors but the most important 
factor is the choice of a STABLE FRYING OIL. 

 The higher saturated content of the oils, the more stable when 
heated – oils that are mostly saturated and monounsaturated are 
best to meet the criteria.



 POLYUNSATURATED OILS
 Oils that contain large amounts of polyunsaturated fats are 

not suitable for high temperatures frying.

 Polyunsaturated fats contain two or more double bonds in 
their chemical structure.

 These double bonds tend to react with oxygen, and form 
harmful compounds when exposed to high heat. 

 TASTE

 Taste is important too, and as such, deep frying oils that have 
a ‘neutral’ flavour are generally preferred.

DEEP FRYING
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STABILITY OF EDIBLE OILS

 Fatty acids, the key chemical 
components of oils, are sensitive to 
heat, light, and oxygen

 Over exposure to these can 
produce ‘off flavours’, and lead to 
the destruction of vitamins and loss 
of nutritional value

 The stability of the fatty acids 
varies between oils



PUFAs are easily oxidised and 
are not recommended for 

deep frying. 

PUFAs are partially 

hydrogenated to make them 

stable for frying BUT this will 

generate 

TRANS FATTY ACIDS.

Polyunsaturated (PUFA)

Monounsaturated (MUFA)

Saturated (SFA)
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THE RELATIONSHIP 
BETWEEN STABILITY 
AND SATURATION



WHAT HAPPEN IN A FRYER?
Air Volatile

 The hydrolysis, thermal oxidation, and 
polymerisation of oil are common 
chemical reactions in frying oil and 
produce volatile and nonvolatile 
compounds. 

 Most of volatile compounds 
evaporated in the atmosphere with 
steam and the remaining volatile 
compounds in oil undergo further 
chemical reactions or are absorbed in 
fried food.

 The nonvolatile compounds in the oil 
change the physical and chemical 
properties of oil and fried food. These 
compounds alter flavour, quality and 
texture of fried food during storage.    



 Oxidation of the oils take place mainly at the 
unsaturated double bond of the fatty acid chains.

 The changes produce and unpleasant taste as the 
oil become rancid.

 Some polymerization occurs, viscosity becomes 
higher and more oil is absorbed into the food.

 When the quality of the food is affected, the used oil 
has to be discarded and replaced with fresh oil.

 Clearly, this has an important effects on the 
economic of use.

FRYING OIL



Commercial applications of 
deep frying

Restaurants / catering business / 

fast food chains.

Food manufacturing industry.

Snack food factory.

Instant noodles / ramen.

Cooked / processed canned food.
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 Industrial frying accounts for more 
than 50% of the total oil used in 
food applications.

 Instant noodles, snacks and pre-
fried foods which are industrially 
produced in bulk need a good 
frying oil to achieve excellent 
organoleptic quality and long shelf 
life of the fried products.

PALM OLEIN IN FRYING



1. Stable and sustainable supply

2. Competitive pricing

3. Unique composition. The unique fatty acid composition and natural 
antioxidants confer:

 Good oxidative stability thus prolonged the shelf life of the 
products

 Excellent thermal stability makes it the perfect choice for frying

 Most other vegetable oils rich in PUFAs and need to be partially 
hydrogenated to increase stability

4. Palm olein is trans fat-free

THE READILY ACCEPTANCE OF PALM OIL CENTRES 
PRINCIPALLY ON THE FOLLOWING MERITS:



OXIDATIVE STABILITY OF OILS AT 100OC
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Induction periods (hours)

 The higher the induction 
period, the better the oil 
is able to withstand 
oxidation.

 It was noted that palm 
olein has better keeping 
properties than other 
selected vegetable oils.



OXIDATIVE STABILITY OF PALM OLEIN

Many studies have been carried out on frying 

process to monitor the chemical reactions. The 

changes of several parameters including free fatty 

acid (FFA), total polar compounds (TPC), peroxide 

value (PV) and, p-anisidine (AV) level of different 

types of edible oils were studied to evaluate the 

oils' quality and safety for consumption.



PALM OLEIN VS SOYBEAN OIL / CORN OIL  

 In this study, the oxidation level of 
palm olein, soybean and corn oil 
when heated at 150oC was compared.

 The oxidative stability of the oils 
increased according to their 
unsaturation level determined by the 
increment of PV, FFA and p-anisidine
value.   

2 & 5 kg oil heated in saucepot

Frying temperature: 150oC 

Duration: Heated intermittently for 5 

rounds of 20 minutes in each round
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Conclusion 

Palm olein was shown to have 
greater oxidative stability against 
thermal oxidation compared to 
corn oil and soybean oil.

PALM OLEIN VS SOYBEAN OIL / CORN OIL  

*PUFA content in soybean was higher than corn oil.



 TPC was considered to be one 
of the most reliable indicators 
for evaluating the stability of 
oils during frying. 

 Fatty acid composition and the 
antioxidants (tocochromanols) 
impose significant influences 
on the formation of TPC in oil 
when exposed to high heat.

PALM OIL VS HIGH OLEIC OILS 
(HIGH OLEIC PEANUT, SUNFLOWER & RAPESEED OIL)

5 L oil heated in 10 L frying vessel

Frying temperature: 180oC 

Duration: 5 hours, repeated for nine days



PALM OIL VS HIGH OLEIC OILS 
(HIGH OLEIC PEANUT, SUNFLOWER & RAPESEED OIL)

Formation of TPC (%, w/w) in high oleic oils and PO
 TPC in PO increased slower than the high 

oleic oils.

 PO also can withstand the longest 
heating time before it reach the discard 
point which is at about 102 h heating 
time.

 PO’s excellent performance was 
probably due to the higher content of 
heat stable SFA and tocochromanols
content.

 Therefore, this study suggested that more 
attention should be paid to the 
antioxidants content, fatty acid 
composition and initial quality of the oil 
to determine the oil’s stability for high 
heat cooking process.

Maximum level of TPC for oils to be discarded



 An important function of the tocopherols / tocotrienols is to protect the unsaturated 
fatty acid components of the oils from oxidation.

TOCOPHEROLS/TOCOTRIENOLS CONTENT IN PALM OIL (PPM)



TOCOLS CONTENT AND UNSATURATION OF SOME 
REFINED VEGETABLE OILS

 Palm olein has a markedly higher proportion of tocols in relation to 
their polyunsaturated fatty acid content than other oils.

 It is thought that is an important factor in their exceptionally good 
resistance to oxidation at high temperature during frying.

Gapor AT., Berger KG., Hashimoto T., Kato H., Tanabe K., Mamuro H., Yamaoke M. Effect of processing on the content and composition of 
tocopherols and tocotrienols in palm oil. In: Palm oil product technology in the lighties: ISP kuala Lumpur, 1983, pp145-156.



Summary 

 This study looked at the frying 
performance of palm olein, 
rapeseed and, high oleic rapeseed 
oil. 

 This study showed that high oleic 
rapeseed oil was a bit more stable 
than normal rapeseed oil, but less 
stable than palm olein for deep 
frying purposes. 

 Palm olein was the most resistant to 
thermal oxidative changes during 
deep frying.

PALM OLEIN VS HIGH OLEIC RAPESEED OIL



PO: Palm Oil; SFO: Sunflower Oil; CNO: Canola Oil

Oxidative stability of oils after 56 hours of frying at 180oC

PALM OLEIN BLENDS 
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OTHER FRYING ATTRIBUTES OF PALM OLEIN

 Neutral taste – Enhance natural flavor to fried 
food

 Very resistance to foaming

 Maintains acceptable colour after several 
frying cycle

 The breakdown and oxidized products 
formed in unstable frying oil escape into the 
atmosphere, and this gummy volatile 
compounds pollute the kitchen environment 
and also very often stain and mess up the 
kitchen walls. 

 Palm oil however, will not produce excessive 
smoking, spattering, foaming and, form less 
gummy residues after frying.



SUMMARY

 Over the years, many frying studies comparing palm olein
(liquid fraction of palm oil) with other types of edible oils 
have been undertaken to examine their stability at high 
frying temperature. 

 In those studies, more often than not, palm olein surpassed 
the other edible oils in terms of its frying performance.

 The key factor which is responsible for palm olein’s
superior frying performance is its stability at high frying 
temperature. 

 It does not easily breakdown and produce by products of oil 
deterioration.

 Palm oil is produced all year round and there is ample 
supply throughout the year for the food industry worldwide. 

 As such, it is a lot easier for the food industry to stick to the 
same product formulations to keep the taste and quality of 
the food consistent.
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