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CHAPTER I 

INTRODUCTION 

1.1 Background 

Packaging is considered as a crucial factor for food. Food packaging mainly 

serves as a protection from food surrounding. Plastic is one of the materials which 

commonly used as food packaging (Han, 2014). Every year the usage of plastic as 

food packaging is increasing. This contributes to higher amount of plastic waste 

produced due to the hard degradability nature of the plastic. According to BPSb 

(2018), the amount of waste in Indonesia is reaching 65.2 million tonnes annually 

per 2016. The presence of waste leads to environmental and health issue. Not only 

harming flora and fauna, plastic pollution may also harm human because it pollutes 

water as well. Furthermore, the accumulation of waste also results in flood with 

increasing pattern annually. Thus, the development of food packaging which can 

be easily degraded will be very useful to sustain the environment. 

Edible packaging is a type of packaging which has both degradable and 

edible properties. Various edible packaging has exist, including, the most common 

type of edible packaging such as edible coating and edible film. The edible coating 

can be applied directly onto product surface, while edible film is an independent 

layer which can be used as food wrapper or sealed to make edible pouch. A lot of 

materials such as polysaccharide, protein, and lipid can be used as main material 

for edible packaging (Han 2014; Otoni et al., 2017). However, in this study starch 

will be used due to low cost and various source of starch which can be found in 

Indonesia.  
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Sweet potato is one of the tubers which can be found easily in Indonesia. 

From 2010 until 2014 Indonesia was one of the biggest sweet potato producing 

country in the world which contributes to 4.35% of total production worldwide 

(Kementrian Pertanian, 2016). Sweet potato peel contains 61.2% moisture, 4.64% 

crude protein, 74.70% protein free extract, and 5.6% ash. While the total 

carbohydrate in the peel is found to be 71.1%, which consist of 64% starch, 3.80% 

crude fibre, and 1.22% reducing sugars (Sharma et al., 2016; Ojewumi et al., 2018). 

Thus, there is a lot of potential in sweet potato peel beyond food waste. High 

amount of starch contained within the peel makes sweet potato peel to be considered 

as great potential source of starch (Anastácio and Carvalho, 2013). 

Gelatinization process contributes to increased viscosity which considered 

as crucial for film forming process (Embuscado and Huber, 2009). The 

temperatures of gelatinization applied in this study are 75, 80, 85, 90, and 95°C to 

determine optimum gelatinization temperature of sweet potato peel starch. Starch 

itself as ingredient for edible packaging will result in brittle film. (Sjöö and Nilsson, 

2018). Incorporation of plasticizer is required to reduce brittleness as well as to 

improve elasticity of the film (Han, 2014). 

Moreover, sorbitol and glycerol are used as plasticizer to reduce brittleness 

and improve elasticity of the edible pouch. Sorbitol and glycerol are used in this 

study as both is considered as the most widely used plasticizer for edible packaging. 

The concentration of plasticizer used for this study are 20, 30, and 40%. Both 

plasticizers added in concentration of 20, 30, and 40%. Furthermore, combination 

of sorbitol and glycerol with ratio of 1:1 also used to determine edible pouch with 
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best physical and mechanical properties. While temperatures for gelatinization are 

applied ranging from Tonset until Tend of sweet potato, which are 75, 80, 85, 90, and 

95°C to determine best gelatinization temperature of the sweet potato peel starch.  

Aside from being one of the biggest producers of sweet potato worldwide, 

Indonesia also considered as one of the top coffee producers in the world. (BPSa, 

2018; Siagian et al., 2017). On 2016, consumption of coffee in Indonesia was 

reaching 0.871 kg per person per year (Kementrian Pertanian, 2017). Instant coffee 

is a type of coffee that is made from ground coffee which undergoes drying process 

as the main methods of processing. Instant coffee occupies 20% of coffee sold in 

the market (Brown, 2019; Preedy, 2015). The high demand of coffee contributes to 

bigger quantity of packaging required. That leads to bigger amount of waste will be 

produced. Thus, the application of edible pouch for coffee is considered to be useful 

as a more environmental-friendly option than conventional packaging used.  

1.2 Research Problem 

The environmental issue due to plastic waste, especially from food 

packaging, leads to the development of a packaging materials which is 

environmentally friendly. The usage of plastic as food and beverage packaging 

contributes to the environmental pollution due to the mass usage and long 

degradation process of plastic. Instant coffee is used in this study as instant coffee 

usually packed in a small one serving size by using plastic. The high demand of 

instant coffee leads to big amount of plastic waste produced. 

While the high starch content of sweet potato peel is considered to be a good 

material which can be used as edible pouch. The utilization of starch from sweet 
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potato peel will also lower the amount of food waste produced. The edible pouch 

would not be harming the environment as the pouch is produced from natural 

ingredients and can be degraded easier compared to conventional plastic packaging. 

Thus, the development of starch based edible film from sweet potato peel 

will lower plastic usage as food and beverage packaging. In addition, abundant 

amount of sweet potato as well as coffee in Indonesia brings a bigger potential for 

this study to be performed.  

1.3 Objectives 

1.3.1 General Objective 

The general objective of this research was to utilize starch obtained from 

sweet potato peel and different types of plasticizers to obtain edible pouch for 

instant coffee. 

1.3.2 Specific Objectives 

The specific objectives of this research are: 

1. To extract the starch contained in sweet potato peel and analyse the chemical 

characteristics in terms of moisture content, yield, starch content, amylose 

content, and amylopectin content. 

2. To determine the effect of gelatinization temperature towards the mechanical 

strength and physical properties of starch based edible pouch made of sweet 

potato peel starch.  

3. To determine the effect of type and concentration of plasticizer towards the 

mechanical strength and physical properties of starch based edible pouch made 

of sweet potato peel starch. 


