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CHAPTER I 

INTRODUCTION 

1.1 Background 

Sorghum is a crop that is commonly found sprouting around Indonesian soil. It 

is considered to be a resilient crop as it can withstand dry soil conditions and high 

temperatures whilst showing acceptable productivity in growth, giving a reasonable 

yield (Das and Padmaja, 2016). However, the utilization of sorghum crop in Indonesia 

is very minimal considering that it has great potential in being a substitute for wheat 

grains. Wheat is used for a large array of wheat based processed foods, most 

prominently in Indonesia being instant noodles, cakes, crackers, snacks, and bread. 

According to the USDA FAS (2018), Indonesia has a growing demand of about 

9.3 million tons of wheat to meet the demand due to population growth and more 

specifically, due to the high-end bakery sector, however Indonesia is fully reliant on 

the importing of wheat to fulfil all the wheat demands. Utilizing sorghum, which 

naturally grows in Indonesia, in place of some of the wheat demands could slowly make 

the country more self-sufficient. 

Sorghum is also beneficial as it is much better in terms of nutrition in 

comparison to wheat and it could act as a gluten free alternative as it does not form 

gluten. There is also more fibre in the sorghum flour, which can greatly benefit dietary 

needs (Preedy and Watson, 2011) There is a growing number of people that suffer from 

celiac disease, which is an autoimmune disorder affecting the gastrointestinal system. 
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There is no cure other than following a strictly gluten free diet, which means staying 

away from wheat and all of its derivatives, including bread. The possibility of 

developing a gluten free bread with superior physical attributes can enable more 

utilization of the sorghum grain (Preedy and Watson., 2011). 

Although there is a great potential of the crop to be a wheat alternative, there is 

a lot of characteristics which differ but is necessary to the breadmaking process, 

specifically the absence of gluten. To make up for the differences between sorghum 

and wheat flour, there have been past researches that modify the flours either through 

fermentation or heat treatment. According to Hugo et al. (2003), the fermentation of 

sorghum flour results in better nutrition due to the improved digestibility. Marston et 

al. (2016) also found that heat treatment has the potential of improving the physical 

characteristic in gluten free bread. In order to compensate for the absence of the gluten 

structure which enables gas-holding properties and viscoelastic properties of bread, 

there has to be an emphasis on the incorporation of starch (Hui and Zhou, 2014). 

Due to the need for starch addition to aid in gas holding and viscoelastic 

properties of bread, there needs to be a high starch component in the bread formulation. 

Cassava flour can be considered as a suitable component for the formulation of gluten 

free bread, as according to the nutritional content reported by USDA FAS (2008), 

cassava has a very high starch content which entails that the flour would have a high 

starch content as well. Cassava flour is also considered to be suitable as it is also found 

in abundance in Indonesia. 

Bread is considered as a staple wheat based processed food. It is one of the most 

common wheat based processed food as it is considered to be a basic source for 
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carbohydrate. According to Moongngarm et al. (2011), formation of bread is 

specifically more complicated in comparison to other wheat based products as it is 

highly dependent on the entrapment of air by the gluten structure leading there to be a 

need for more research on the subject in order to determine a suitable gluten free bread 

formulation utilizing sorghum flour with the addition of cassava flour. 

1.2 Research Problem 

Sorghum crop is believed to be a potentially good alternative to wheat crop as 

it is more abundant in Indonesia. It is also nutritionally more beneficial and permitted 

for people who are gluten intolerant. Although it has great potential of replacing wheat 

in breadmaking, modification of the formulation is needed in order appropriate bread 

making specifically the addition of cassava flour is done due to its high source of starch 

found in natural cassava. The starch present in the cassava flour is needed to replace 

the gluten formation. The sorghum flour modifications such as heat and fermentation 

have the potential to further improve the structure of the bread. Finding the best 

formulation is expected to increase consumer acceptability which in turn will increase 

utilization of the sorghum crop in Indonesia. 

1.3 Objective 

1.3.1 General Objective 

 
The general objective of this research was to make gluten free bread from modified 

sorghum flour, with incorporation of cassava flour.  
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1.3.2 Specific Objectives 

The specific objectives of this research were: 

1.   To determine the best conditions for sorghum flour modification for whole grain 

bread making based on physical characterization of bread. 

2.   To determine the most suitable ratio of the cassava flour incorporation for gluten 

free sorghum bread based on physical characterization of bread. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


