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CHAPTER I 

INTRODUCTION 

 

 

 

 1.1 Background 

Curcuminoids is a phenolic compound that mainly contains in native 

Southeast Asia herb called turmeric (Curcuma longa L.). Curcuminoids is also a 

source of yellow color in turmeric. Curcuminoids is mostly used as food coloring 

and spices, especially in Indian curry (Ravindran, et al., 2007). Another benefit of 

curcuminoids is its antioxidant activity. There have been many research on the 

antioxidant activity properties of curcuminoids. It is also stated that this activity is 

useful in minimizing oxidation, extending shelf life and retaining nutritional 

quality of products. However, the weak point of curcuminoids is its low water 

solubility (Ahmed, et al., 2012). It makes the application of curcuminoids based 

beverages becomes less in variety. The utilization of curcuminoids on drink has 

not been much developed. 

Extracting turmeric using laboratory scale will yield curcuminoid, which 

consists of curcumin, desmethoxycurcumin (DMC), and bisdesmethoxycurcumin 

(BDMC). Since curcuminoids is not soluble in water, utilization of it into 

nanoemulsion can be done to increase its solubility. 

Nanoemulsion is an emulsification method which produces nano-sized 

droplets. Although emulsion is a common method in mixing water and oil, but 

nanoemulsion is still a new and uncommon approach in food industry. The size of 
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nanoemulsion varies from 20 to 200 nm (Jaiswal, et al., 2014). Applying 

nanoemulsion to food materials will lead to modification of sensory attributes, 

increase shelf life, increase stability and improve the solubility of food products 

(Silva, et al., 2011). Many functional food components are insoluble in water that 

make the benefits become less available to the body. Changing its properties to 

water soluble using nanoemulsion will enhance its absorption on the gastro-

intestinal tract and increase the health benefits of the functional food, such as 

flavors, antioxidants and antimicrobial agents (Chu, et al., 2007). 

In making nanoemulsion, surfactants are functioned to homogenize water 

and oil phase. There are usually two or more types of surfactants used, which is 

usually called as surfactant and co-surfactant. One of the co-surfactant is mostly 

emulsifier, which is a good water-oil homogenizer. The amount of surfactant and 

co-surfactant concentration in the nanoemulsion process will effect the solubility 

rate of oil into the water phase (Tadros, 2016). Moreover, the addition of different 

curcuminoids concentration also has the effect on its characteristic (Jusnita, et al., 

2014). Therefore, applying optimum ratio surfactant:co-surfactant and 

curcuminoids concentration will give a good nanoemulsion characteristic. 

Syrup is a viscous type drink that mostly has sweet taste and usually mixes 

with fruits. This beverage is widely known in Indonesia. Nowadays, syrup variety 

has been expanded by using herbs that have health benefits, such as tamarind 

syrup and ginger syrup. The health benefit comes from the rich nutrient and 

calories content of the herbs (Suprapti, 2005). Most syrup is diluted with water 

before drinking. Thus, syrup made from lipid-soluble compound is still minimal 



 

 3 

due to its impairment in water. Non water-soluble component should be modified 

in order to maintain its function in the mixture with water.  

Utilization of curcuminoids with nanoemulsion as well as its application 

on syrup have not been much developed in beverage industry. Creating a water 

soluble curcuminoids makes consumption easier and more variety of 

curcuminoids based beverages can be developed. Ahmed, et al. (2012) stated the 

application of nanoemulsion on curcuminoids can enhance bioavailability of 

curcuminoids. Another purpose is finding the best curcuminoids-nanoemulsion 

formulation with factor ratio surfactant:co-surfactant and curcuminoids 

concentration in enhancing solubility and antioxidant activity of curcumin syrup. 

 

 1.2 Research Problem 

Curcuminoids has high antioxidant activity and can be extracted from 

turmeric, which is widely available in Indonesia. However, there is not much 

development in the curcuminoids-based beverages. The main problem of utilizing 

curcumin is its lipid-soluble properties. Curcuminoids can not be dissolved in 

water phase. Maiti, et al. (2007) also said insolubility of curcuminoids in water-

based product makes its beneficial attributes can not function well in the body. 

Overcoming the insolubility of curcuminoids is needed in enhancing antioxidant 

activity and increases utilization in beverages product, such as curcumin syrup. 

Application of curcuminoids into curcuminoids-nanoemulsion can improve the 

characteristics of lipid-soluble component by modifying it into water-solubility 

component (Liang, 2013). 
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1.3  Objectives 

1.3.1  General Objectives 

General objectives of this research were to study the characteristics and 

antioxidant activities of curcuminoid-nanoemulsion and its application to 

curcumin syrup. 

1.3.2  Specific Objectives 

The specific objectives of this research were: 

1) To determine effect of surfactant:co-surfactant ratio and curcuminoids 

concentration on physicochemical characteristics of curcuminoids-

nanoemulsion; and to select curcuminoids-nanoemulsion with best 

physicochemical characteristics. 

2) To compare between chosen curcuminoids-nanoemulsion and 

curcuminoids extract in terms of solubility in water and antioxidant 

activity. 

3) To determine effect of curcuminoids-nanoemulsion concentrations on 

physicochemical and sensory characteristics of curcumin syrup; and to 

select curcumin syrup having best antioxidant activity and preferences 

from sensory analysis. 

 

 

 

 

 




