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CHAPTER I 

INTRODUCTION 

 

 

1.1 Background 

 Indonesia is a tropical country with diverse biodiversity. One of the plants 

that can be seen growing a lot in Indonesia is the papaya plant. Papaya, also 

known as pawpaw, is a plant that belongs to the genus Carica. The edible parts of 

the papaya plant are the papaya fruit, leaves and flowers. Although the papaya 

fruit is sweet in taste, the leaves of the papaya plant is known for its bitter taste. 

The presence of the bioactive compounds carpaine and pseudocarpaine, which 

belongs to the alkaloid group, are responsible for the bitter taste thus leading to 

less acceptability of papaya leaves for consumption (Saran et al., 2016). Other 

phytochemical compounds that are contained in the papaya leaves include 

phenolic, flavonoid, tannin and saponin. These compounds contribute towards 

several health benefits which results in the use of papaya leaves and their extracts 

to be used as medicine or cure (Mahatriny et al., 2014; Ledoh and Irianto, 2016). 

 Several methods have been attempted to reduce the bitterness of papaya 

leaves one of which is by using salt. In this method, the leaves are soaked in a salt 

solution before being cooked. Another method is by squeezing the leaves with salt 

and then boiling is done together with other types of leaves such as leaves of 

guava or cassava. However, those methods still leave a notable bitter taste.  

Bitterness removal in several food products has long been a major concern 

in the food industry. One of the successful methods to remove or simply reduce 
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bitterness in food products is by the use of adsorbent through adsorption process. 

Adsorption can be defined as the buildup of a fluid or chemical component on a 

solid’s surface and forming a thin film on the surface (Setianingsih, 2018; 

Saputra, 2008). An adsorption process involves a relation between the adsorptive 

and an adsorbent. The adsorptive is the component that will be adsorbed by the 

adsorbent or the solid material (Roque-Malherbe, 2007).  

Various researches have been done to reduce bitterness in different food 

products such as orange juice and cold pressed grapefruit seed oil by the use of 

adsorbents. In the research done to remove bitterness in cold pressed grapefruit 

seed oil, the adsorbents used were amberlite resins, natural zeolite, sepiolite, and 

montmorillonite at 3% (w/w). However, the bitterness level of the grapefruit seed 

oil is only halfly reduced which is still unacceptable (Güneşer and Yilmaz, 2018). 

Other study was done to orange juice by using amberlite resins which indicated 

that the amberlite resins were able to remove limonin, the main component that 

caused bitterness in orange juice, up to 90% at 30°C and 96% at 40°C (Nas and 

Karatas, 2017).  

Adsorption process is commonly used in the industry for oil refining and 

wastewater treatments. In the study conducted regarding biodiesel refining using 

several different adsorbents such as bentonite, diatomite, activated charcoal, 

kaolin and talk, it was observed that bentonite and diatomite is able to adsorb 

more compounds compared to the other adsorbents used and thus both bentonite 

and diatomite were regarded as the best adsorbents of the study. This shows the 

effectivity of using bentonite and diatomite as adsorbents (Puspaningrum, 2007). 
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Meanwhile, the activated attapulgite is often used to treat chronic and acute 

diarrhea which shows the ability of activated attapulgite to act as an adsorbent. 

Moreover, the activated attapulgite is also used in water treatments as adsorbents 

especially for organic molecules (Haddabi et al., 2015).  

In this research, activated attapulgite, bentonite clay and diatomaceous 

earth were used as adsorbents to remove or reduce the bitterness of papaya leaves. 

Heat was applied to increase the efficiency of bitterness removal. The efficiency 

of bitterness removal will be correlated with the change in phytochemical 

compounds before and after adsorbent treatment. 

 

1.2 Research Problem 

 Adsorption process which involves the use of adsorbents allows the 

removal of bitterness in plants. However, during application there is a chance that 

the phytochemical compounds of the plants are also removed. Therefore, this 

research aims to identify the effect of various adsorbents in removing bitterness 

and also their effects towards the phytochemical compounds contained in the 

papaya leaves.    

 

1.3 Objectives 

1.3.1 General Objectives 

 The general objective of this study is to know the effect of different 

adsorbents towards the bitterness and phytochemical properties of papaya leaves. 

1.3.2 Specific Objectives 

 The specific objectives of this study are:  
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1. To apply different types of adsorbents and different methods of application 

as an attempt to remove bitterness on papaya leaves.  

2. To determine the best combination of type of adsorbent and method of 

application on papaya leaves. 


