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COATING OF FOODS WITH PLANT BASED GUM TO REDUCE OIL 
ABSORPTION DURING FRYING 

by 0. P. Weerasekera 

ABSTRACT 

Fried foods are popular dLlc to their taste, distinctive flavour, aroma and crunchy texture. Oil 

consumption especially saturated fat is considered a major factor increasing health risks, such as 

coronary heart disease (CHD), cancer, diabetes and hypertension, that risk human life. 

One of the most important quality parameters of fried food is the amount of fat absorbed during the 

process, which undeniiines recent consumer trends towards healthier food and low-fat products. 

Several factors auict oil absorption in fried foods, including process conditions (temperature and 

residence time), initial moisture content of the product, raw material composition, slice thickness, 

pre-frying treatment, degree of starch gelatinization prior to frying, and oil quality and coatings. 

Application of edible gum/ film is one of the important factors, through which reduction of the oil 

absorption during flying can be ensured. It has been previously reported that the coating with 

cellular derivatives cause the foiiiiation of protective layer on the surface, which eventually 

decreases the oil uptake in the fried products. 

Here, this research discusses four edible plant gums named Durian seed gum, Okra pod gum, 

Cinnamon leaf gum and Dawu/Kurundu leaf gum. Extracted gums were coated oil potato chips by 

dipping method. Then, they were fried in coconut oil and palm oil separately and measured the 

absoibed oil content using rapid method of oil extraction. The results were then analyzed using 

Factorial One Way ANOVA Design. From the statistical analysis, it can be concluded that there is a 

significant difference between the oil absorption in different coatings as well as in flying medium. 

Then, the four best samples which had less oil absorption were taken for sensory evaluation. The 

results were analyzed using Fread Mann Test. 

According to the results obtained, Okra pod gum was the most effective gum source, which reduced 

the oil absorption during frying (34%). However, from the sensory aspects, it was not the best source 

for coating of food items. It got lower points from the sensory evaluation in both cases. 

Second most effective gum source, which reduced the oil absorption during frying was Durian Seed 

gum. In coconut oil, as well as in palm oil, it had shown the second most reduction in oil absorption. 

The results of sensory evaluation proved that the best quality chips are the durian seed gum coated 

chips. 

When the cinnamon leaf gum and daii'ulkurundu leaf gum are concerned, they both did not show 

any remarkable reduction in oil absorption during frying. It may be due to releasing of gum to the 

oil. On the other hand, both gums might be heat unstable. Therefore, the two gums had to be rejected 

as both are not satisfying the main objective of this research. 



CHAPTER 1 

1. INTRODUCTION 

1.1 Introduction 

Frying is cooking of food in oil or another fat, a technique that originated in ancient 

Egypt around 2500 BC. Chemically, oils and fats are the same, differing only in melting 

point, and the distinction is made only when needed. In commerce, many fats are called 

oils by custom, e.g. palm oil and coconut oil, which are liquids at room temperature. A 

variety of foods may be fried, including potato chips, bread, eggs and foods made with 

eggs, such as omelets or pancakes. 

Fats can reach much higher temperatures than water at normal atmospheric pressure. 

Yet, aside from their high caloric value, fried foods can be nutritious and favorable 

compared with other cooking methods, such as baking and boiling. Fried foods are 

popular due to their taste, distinctive flavour, aroma and crunchy texture. 

One of the most important quality parameters of fried food is the amount of fat 

absorbed during the process, which undermines recent consumer trends towards 

healthier food and low-fat products. Despite its considerable fat content and intensified 

consumer-awareness of the relationships between food, nutrition and health, frying 

remains a principal cooking method. Oil consumption, especially saturated fat, is 

considered a major factor increasing health risks such as coronary heart disease (CHD), 

cancer, diabetes and hypertension, and even linked to increased causes of deaths. Fried 

foods contribute to a significant proportion of the total fat consumed in the Western 

world. 

1 



Moreover, scientists are now concerned about reducing oil content in fried foods in 

different ways. Knowledge of optimal frying conditions is important to produce French 

fries with the lowest fat content, as well as under industrial conditions at home. 

Several factors affect oil absorption in fried foods, including process conditions ( 

temperature and residence time), initial moisture content of the product, raw material 

composition, slice thickness, pre-frying treatment, degree of starch gelatinization prior 

to frying, oil quality and coating. 

Here, this research discusses one of the important factors, which can reduce the oil 

absorption during frying. That is the application of edible plant gum over food products 

prior to frying. Oil uptake in the fried products is determined by two mechanisms i.e. 

condensation effect and capillary effect, which are altered by the application of different 

coating materials. The oil uptake by potato chips during frying is largely the function of 

its surface properties. Therefore, coating is considered as promising route for its 

mitigation in finished processed product. It has been previously reported that the 

coating with cellular derivatives cause the formation of protective layer on the surface, 

which eventually decreases the oil uptake in the fried products. Garcia etal.evaluated the 

surface application of cellulose derivatives in different formulations for the reduced oil 

uptake in fried products. He concluded that coating reduce the oil uptake by 35-40% 

with appreciable retention of different sensory attributes. Currently, researchers are 

more interested in developing plant based coating formulations for consumer safety. A 

variety of plants and plant based materials are being investigated for their usefulness. 
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1.2 Objectives 

1.2.1 General Objective 

1. Coating of plant based edible gums to reduce oil absorption during frying. 

1.2.2 Specific Objectives 

To identify different extraction methods of selected plant gums and types of 

coating. 

To determine the rate of oil absorption and percentage of reduction of oil 

absorption in different plant gums coated potato chips during frying. 

To determine Acid values of the gum coated fried potato chips. 

To determine the organoleptic properties of selected gum coated potato chips. 
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CHAPTER 2 

2. LITERATURE REVIEW 

2.1 Food Frying 

Frying techniques vary in the amount of fat required, the cooking time, the type of 

cooking vessel required, and the manipulation of the food. Sautéing, stir frying, pan 

frying, shallow frying, and deep frying are all standard frying techniques. 

Sautéing and stir-frying involve cooking foods in a thin layer of fat on a hot surface, 

such as a frying pan, griddle, wok, or sauté use. Stir frying involves frying quickly at 

very high temperatures, requiring that the food be stirred continuously to prevent it from 

adhering to the cooking surface and burning. 

Shallow frying is a type of pan frying using only enough fat to immerse approximately 

one-third to one-half of each piece of food; fat used in this technique is typically only 

used once. Deep-frying, on the other hand, involves totally immersing the food in hot 

oil, which is nonnally topped up and used several times before being disposed. Deep-

fiying is typically a much more involved process, and may require specialized oils for 

optimal results. 

Deep frying is now the basis of a very large and expanding worldwide industry. Fried 

products have consumer appeal in all age groups and in virtually all cultures, and the 

process is quick, can easily be made continuous fbr mass production, and the food 

emerges sterile and dry, with a relatively long shelf life. The end products can then be 

easily packaged for storage and distribution. Examples are potato chips, french fries, 

nuts, doughnuts, instant noodles, etc. 
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