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CHAPTER I 

INTRODUCTION 

 

1.1 Background 

Frying is a common processing method to increase the durability and 

palatability of a food, imparting a distinct taste and aroma, along with a crispy 

texture and shiny appearance that seems to be highly attractive for many people 

(Gadiraju et al, 2015). It is is a complex cooking process that modifies both the 

food and frying medium (oil) composition through process such as oxidation, 

polymerization, and hydrogenation of the oil, which might induces color, flavor, 

textural, and nutritional changes to the food. (Sun et al, 2019). Fried foods although 

desirable, is known to have a bad effect on the consumer’s health due to the increase 

in fat as oil are being absorbed into the food matrices (Sun et al, 2019). The addition 

of fat will increase the energy density of the food, with studies suggesting that 

consumption of energy dense food can lead to health problems such as obesity, 

elevated blood pressure, development of diabetes and higher risk for heart failure. 

(Djousse et al, 2015; Sun et al, 2019)  

There are several factors which might induce the absorption of oil. Different 

food matrices are known to affect oil absorption, as suggested from a study by 

Saragih (2019), which used 3 different food matrices (chicken breast fillet, potato, 

and tofu), to observe the oil absorption in a batter incorporated with HPMC and 

high amylose starch. Different food matrices have different properties such as water 
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content, structure and availability of pores, all which might affect the oil absorption 

during frying (Saragih, 2019) 

Based on a review done by Varela and Fiszman (2011), hydrocolloid is one 

of the component that can help to reduce oil absorption during frying process.   

Study conducted by Anders (2018) compares several hydrocolloids in their ability 

to reduce oil absorption when added to a deep-frying batter. The conclusion states 

that HPMC (1.5%) is the most effective in reducing oil absorption (as high as 

54.7%). Research on other hydrocolloids have also been conducted, with studies 

suggesting that pectin (Yazdanseta et al, 2015, Singthong and Thongkaew, 2009) 

and xanthan gum (Ajo, 2017; Sakhale et al, 2011) are the most effective in reducing 

oil absorption compared to several other types of hydrocolloids such as carboxy 

methyl cellulose, guar gum, and alginate, with sensory acceptance being increased 

or at least similar to the control.  

These studies relate to the hydrophilic nature of hydrocolloids, which will 

bind water and result in a formation of gel or protective film, therefore helping to 

prevent water loss and subsequently oil absorption in the food (Marciniak-

Lukasiak, 2019). HPMC and pectin is able to form gel which will provide a 

protective film around the food. Xanthan gum as a thickener are also able to achieve 

a similar effect through the formation of protective film and immobilization of 

water. All of these mechanisms can reduce oil absorption and moisture loss of the 

fried food (Anders 2018, Yazdanseta et al, 2015, Singthong and Thongkaew, 2009, 

Ajo, 2017; Sakhale et al, 2011). 
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Combination of multiple hydrocolloid as a single coating to achieve better 

results is also viable, as proved from a study by Garmakhany et al (2014) which 

states that combination of carboxy methyl cellulose and pectin resulted in lower oil 

absorption compared to control and single hydrocolloid coatings. The study relates 

that this might be due to synergistic interaction of the two hydrocolloids, namely 

the gelling ability of pectin in the presence of calcium, and the thermal gelling 

properties of CMC. This showed that combination of multiple hydrocolloid as a 

coating agent can provide synergistic and therefore better effect in reducing oil 

absorption of fried foods.  

Thus in this study, research will be made regarding the efficacy of combined 

hydrocolloids in reducing oil absorption in various type of fried food. HPMC, 

pectin, and xanthan gum will be used in this study as their individual efficiency in 

reducing oil absorption have been proved by various studies (Anders, 2018; 

Yazdanseta et al, 2015, Singthong and Thongkaew, 2009; Ajo, 2017; Sakhale et al, 

2011), with hopes that the combined addition of these hydrocolloids to a deep-

frying batter can provide better performance in reducing oil absorption of fried 

foods.  

 

1.2 Research Problem 

Various studies have proven that oil absorption in fried foods can be reduced 

through the addition of hydrocolloids, mainly due to the ability of hydrocolloid to 

reduce moisture loss by binding water and/or formation of gel. By combining 

different hydrocolloids with different properties, better reduction in oil absorption 
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is expected. In this study, research will be made regarding the addition of combined 

hydrocolloid (HPMC/Pectin and HPMC/xanthan) to the deep frying batter of 

chicken, tofu, and potato to evaluate its effect on three different food matrices. 

 

1.3 General Objectives 

The general objective of this research is to study the efficacy of combined 

hydrocolloids of HPMC/pectin and HPMC/xanthan in reducing the oil absorption 

of fried foods. 

1.3.1 Specific Objectives 

1. To determine the efficiency of hydrocolloid treated batter in reducing oil 

absorption of fried food, along with its effect on the fat content, moisture 

content, moisture loss, texture, color and sensory evaluation of the fried 

food. 

2. To determine the best type and concentration ratio of hydrocolloids 

combination (HPMC/Pectin or HPMC/Xanthan) in reducing oil absorption 

of fried food, along with its effect on the fat content, moisture content, 

moisture loss, texture, color and sensory evaluation of the fried food. 

3. To observe the effect of 3 different food matrices in relation to the batter 

efficiency in reducing oil absorption.  

  


