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CHAPTER I 

INTRODUCTION 

 

1.1 Background 

Mozzarella cheese analogue is one of new and innovative food especially 

for vegetarian people and healthier food choices. Mozzarella cheese analogue is 

also known as imitation of the mozzarella cheese. It looks, acts and taste like the 

real mozzarella cheese. However, it is composed of plant-based substance in order 

to replace the dairy ingredients such as the cow milks. The ingredients in making 

mozzarella cheese analogue consist of vegetable proteins, vegetable oil, starch, 

acidifying agents, flavorings, coloring agents, stabilizers, preservatives as well as 

minerals and vitamins (Badem and Ucar, 2016).  

There has been several studies which tried to substitute the dairy ingredients 

with plant-based ingredient or partial substitution by using caseinates and vegetable 

oil as the main ingredients. Vegetable protein (soybean, peanut, or wheat protein) 

and the type and concentration of other ingredient used in the formulation gives 

varying results. Substitution level greater than 20% (w/w) of the total protein is 

generally give inferior quality compare to the one made with casein. However, 

higher level substitution of vegetable protein might resulting in lack of elasticity, 

lower hardness, sticky body, impaired flow and stretchability as well as poor 

flavour. Replacement of casein with starch as cheaper ingredients which can 

modified the texture of the mozzarella cheese analogue, however high level of 

substitution may reduce the meltability and cohesiveness (Chavan and Jana, 2007).   
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Vegetable proteins such as soya bean, peanut and wheat protein are often 

used in the making of mozzarella cheese analogue. Vegetable protein is used due to 

its high amount of protein, fat, phytochemicals and other vitamins and minerals 

which is good for human health and a suitable alternative to animal proteins and 

fats (Grumezescu and Holban, 2019). Indonesia has a lot of variety nuts such as 

soybean (Glycine max), bambarra groundnuts or kacang bogor (Vigna 

subterranea), mung bean (Vigna radiata L.), red kidney bean (Vigna angularis), 

peanuts or groundnuts (Arachis hypogea L.), and many more. In this research, the 

red kidney bean (Vigna angularis), mung bean (Vigna radiata L.) and soybean 

(Glycine max) will be used as one of the main ingredients in the mozzarella cheese 

analogue making.  

Other than vegetable proteins, the vegetable oil also plays an important role 

as a source of fat and will give the desired texture and dissolvability just like the 

dairy mozzarella cheese. The vegetable oil used in this research is palm oil. Starch 

and stabilizers contributes mainly to the textural and functional properties to the 

mozzarella cheese analogue. Stabilizer is used in order to stabilize the product 

formation as well as textural and functional properties. The stabilizers usually used 

in the making of mozzarella cheese analogue are guar gum, xanthan gum, kappa 

carrageenan and agar-agar which mostly used in food industry. The stabilizer which 

will be used in this research is kappa carrageenan and agar. The starch is used in 

the making of mozzarella cheese analogue as the replacement of casein and lower 

price which can affect the texture of the mozzarella cheese analogue. The type of 

starch used in the making of mozzarella cheese analogue usually modified corn, 
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rice, tapioca and potato starch. While the acidifying agent is used to control the pH 

of the final product. Acidifying agents which will be used in this research is lemon 

juice (Badem and Ucar, 2016). 

This research aim is to develop mozzarella cheese analogue with various 

nuts and oil concentration combination and also the suitable type and concentration 

of stabilizer to resemble the dairy mozzarella cheese. On this research, several nuts 

such as red kidney beans, mung beans and soybeans and three different 

concentration of vegetable oil which are 0%, 3.825% and 7.65% will be used as the 

main ingredients. The nuts will be used as a protein source as well as other vitamin 

and mineral source. The vegetable oil will be used as a source of fat for the 

mozzarella cheese analogue and three different concentration will be used in order 

to know which concentration will impart the melty, stretchy and semi-solid texture 

of the mozzarella cheese. 

 

1.2 Research Problem 

Since mozzarella cheese analogue is gaining popularity among people 

nowadays due to its simplicity and cost effectiveness in manufacturing, further 

research needs to be done. In this research, different oil concentration and nuts used 

may have different outcomes on the physical, chemical and sensory properties of 

the mozzarella cheese analogue. Therefore, in this research most acceptable 

formulation from the combination of various nut and three different oil 

concentration (0%, 3.825% and 7.65%) were tried and tested for sensory and 

textural acceptance as well as similarity with the real mozzarella cheese. In the 
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second stage, the best formulation from the first stage was selected and the texture 

was improved by using different types (kappa carrageenan and agar powder) and 

concentration (2.75%, 5.5% and 8.25%) of gelling agent and in order to mimic the 

dairy mozzarella cheese. 

 

1.3 Objectives 

In doing this research, there are several objectives that would like to be 

achieved. 

1.3.1 General Objectives 

The general objectives of this research was to make the mozzarella cheese 

analogue using various nuts such as mung beans, red kidney beans and soybeans 

(Vigna radiata L., Vigna angularis and Glycine max L. respectively) and three 

different concentration of vegetable oil (0%, 3.825% and 7.65%). 

1.3.2 Specific Objectives 

The specific objectives of this research are: 

1. To determine the effect of three different kind of nuts; Vigna radiata L., Vigna 

angularis and Glycine max and three different concentration of vegetable oil 

(0%, 3.825% and 7.65%) toward the physical and sensory characteristics of the 

mozzarella cheese analogue. 

2. To determine the best formulation with different types (Kappa carrageenan and 

agar and concentration (2.75%, 5.5% and 8.25%) of gelling agents used 

towards the physical and sensory characteristics of the mozzarella cheese 

analogue which can mimic the characteristic of the dairy mozzarella cheese.  


