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CHAPTER I 

INTRODUCTION 

  

 

 

1.1 Background 

In general, development and technology have changed orientation of 

people about food that they consumed. People now days are not only seeking for 

food to sustain life but food that can give health benefit. Rice is a type of grains 

that is commonly consumed as the mayor calorie source in Asian countries such 

as Indonesia. According to Badan Pusat Statistik (BPS) (2016), average 

consumption of rice per capita in a week is 1,626 kg in 2014. Commonly, there 

are two types of rice grains that can be found in the market which are milled rice 

grain (white color) and brown rice (rice grain which is only undergoes de-hulling 

process). Milled rice grains are more commonly consumed compared to brown 

rice due of hard texture, less tasty and longer cooking time of brown rice that are 

not preferable. However, brown rice has higher nutrient values such as fibers, 

amino acid including gamma-aminobutyric acid (GABA), inositol, vitamins, 

minerals and tocotorienol compared to milled rice (Spanier, 2001). Because of 

these reasons, research regarding brown rice started to develop and the creation of 

pre-germinated brown rice becomes one of the focus to improve not only 

nutritional component of brown rice but also the acceptability of brown rice.  

Pre-germinated brown rice (PGBR) is known as brown rice with 0.5 to 1 

mm bud height that usually comes out after soaking in the water and incubation at 

certain temperature and pre-germination time. Germination process will increase 
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the initial nutrient value of brown rice due to endogenous enzymes activity that 

triggers germination process (Kayahara, et al., 2011). According to Soi-

Ampornkul et al. (2012), PGBR contains more ferulic acid (1.26 times), total 

dietary fiber (1.45 times), tocotrienols, magnesium, potassium and zinc compared 

to brown rice. Research has been focused more about the value of GABA in pre-

germinated brown rice which is significantly higher compared to brown rice and 

milled rice (two times higher than brown rice and ten times higher than milled 

rice) (Spanier, 2001). GABA is non-protein amino acid that has been recognized 

as one of functional compound and act as the primary central inhibitory 

neurotransmitter. Its reaction catalyzed by glutamic acid decarboxylase during the 

excitatory of glutamate in the TCA cycles (Juliano, 1993). GABA also has 

hypotensive effect and preventive effect toward headaches, climatic disorder, 

insomnia and mental irritation (Spanier, 2001).  

Pre-germination process also produces brown rice that has sensory and 

cooking characteristics similar to white rice. PGBR has softer texture, shorter 

cooking time and sweeter taste compared to brown rice. PGBR has lower amylose 

content due to break down of starch by α-amylase enzyme which result in 

production of glucose and maltooligosaccharides for energy growth of new plant. 

Thus, PGBR is more preferable than brown rice (Jiamyangyuen and Ooraikul , 

2008).  

 

1.2 Research Problem 

Quality of PGBR is determined by physicochemical, cooking and sensory 

properties of PGBR which are mainly affected by variety of rice and pre-

germination process. Different rice varieties have different optimum pre-
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germination condition including soaking time, incubation temperature and time of 

pre-germination (Kayahara, et al., 2001). In addition, GABA produces during pre-

germination of PGBR is affected by ability of a rice variety to synthesize GABA 

(Karladee and Suriyong, 2012). Research conducted to find the optimum pre-

germination condition based on rice varieties in Indonesia is very limited. 

Moreover, scientific data that provides information about effect of soaking time, 

incubation temperature and time of pre-germination on physicochemical, cooking 

and sensory characteristics for Indonesia rice varieties are also not available. 

Thus, research on one of Indonesia rice varieties will be carried out in order to 

obtain PGBR with acceptable chemical, cooking and sensory characteristics to 

improve consumption of brown rice in Indonesia. 

 

1.3 Objective 

1.3.1 General Objectives 

The general objective of this research was to investigate effect of soaking 

time, incubation temperature and time of pre-germination on characteristics of 

pre-germinated brown rice, and to examine its cooking characteristics. 

 

1.3.2 Specific Objectives 

 The specific objectives of this research were: 

1. To determine the effect of soaking time, incubation temperature and time of 

pre-germination on GABA and amylose content of pre-germinated brown rice; 

and in turn to select pre-germinated brown rice based GABA and amylose 

content. 
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2. To determine effect of previously-selected treatments of the pre-germinated 

brown rice on chemical (uncooked and cooked), cooking and sensory 

characteristics of cooked pre-germinated brown rice. 

  




