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 CHAPTER I 

INTRODUCTION 

 

 

1.1 Background 

Turmeric (Curcuma longa L.) is member of Zingiberaceae which is 

commonly cultivated in India, followed by Bangladesh, China, Thailand, 

Cambodia, Malaysia, Indonesia, and the Philippines. In Asia, turmeric is used in 

cooking as spice, food preservative and coloring agent, and in cosmetic products 

(Ravindran, et al., 2007). In addition, it is also used widely as traditional medicine 

which can be used to treat various diseases such as abdominal pains, rheumatism, 

sinusitis, and hepatic disorders (Lee, et al., 2013). In Indonesia, turmeric is also 

mainly used as spices, coloring agent, and traditional medicine and drink or 

known as Jamu in Indonesian language (Riswan and Roemantyo, 2002). Due to 

its various functions, the composition of turmeric is analyzed and the result shows 

that it contains polyphenolic compound, curcuminoids, which is responsible for its 

therapeutic activities (Pal, et al., 2001; Mukundan, et al., 1993).  

Curcuminoids is a group of polyphenol in turmeric plant (Curcuma longa 

L.) which consists of curcumin, desmethoxycurcumin (DMC), and 

bisdesmethoxycurcumin (BDMC). Curcumin is found as the highest component 

of curcuminoids which is 77% while DMC and BDMC only 17% and 6% 

respectively. Curcumin is the main coloring substance which gives deep orange 

color in turmeric flesh and the one that responsible for antioxidant, anti-

inflammatory, anti-carcinogenic, antimicrobial, and antimalarial (Kulkarni, et al., 
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2012; Jantarat, 2013). Curcumin is stable in high temperature and acidic 

condition. However, curcumin and other curcuminoids are soluble in oil which 

results in poor solubility in water which becomes the limitation to be used 

extensively in food industry and pharmacy (Kulkarni, et al., 2012).  

Therefore, the alternative for insoluble substance is by making it as 

emulsions which the insoluble substances are dissolved in organic compound, 

dispersed in aqueous phase and stabilized by surfactant. It potentially increases 

the efficacy of the therapeutic activities of the substance (Ebrahimi, et al., 2013). 

According to McClements (2015), emulsion is a system which consists of two 

immiscible liquids which one of the liquids is dispersed in the other as smaller 

droplets.  Most of emulsion droplets have particle size ranging from 100 nm –    

10 µm (McClements, 2015).  

Nanoemulsion is an emulsion which has droplets size ranging from  

10 – 100 nm. It has greater physical stability compared to normal emulsion due to 

the very small size of droplets (Ghosh, et al., 2013). It also enhances the 

bioavailability for hydrophobic bioactive compound such as drugs, flavors, 

antimicrobials, skin care, and personal products. Specifically, in food industry, the 

utilization of nanoparticle in food processing can improved the delivery of 

nutrients, protein bio-separations and solubilization in food system 

(Ravichandran, 2010). 

Curcuminoids is a potent antioxidant which already has been used in 

Indonesian traditional drink over the last few decades especially in kunyit asam 

drink. However, due to its hydrophobic characteristic, the solubilization of 

curcuminoids in kunyit asam drink is poor (Kulkarni, et al., 2012). In addition, 
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curcumin is the most well-known for its beneficial activities, even though other 

substances which are BDMC and DMC also have antioxidant activities. 

Therefore, in this research, curcuminoids will be solubilized in water by making it 

becomes nanoemulsion. Dispersing curcuminoids in nanoemulsion is done to 

increase its solubility in water phase and hoped to increase the antioxidant 

efficacy (Ravichandran, 2010; Ebrahimi, et al., 2013). 

 

1.2 Research Problem 

Turmeric’s bioactive compound is curcuminoids which possess 

antioxidant activity. However, curcuminoids are not soluble in water while it has 

been used widely in Indonesia such as kunyit asam drink which the main phase is 

water (Kulkarni, et al., 2012). Consequently, the utilization of turmeric in water 

phase will cause sedimentation of curcuminoids, hence the antioxidant activity of 

curcuminoids become less effective. Therefore, preparation of curcuminoids 

nanoemulsion may be done to improve its solubility in water thus increase its 

solubility in kunyit asam drink and increase its antioxidant activity.  

 

1.3 Objectives 

1.3.1 General Objectives 

The general objective of this research is to study the characteristic and 

antioxidant activities of curcuminoids nanoemulsion and the application in kunyit 

asam drink. 

1.3.2 Specific Objectives 

The specific objectives of this research are: 
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1. To observe the effect of addition of co-surfactant and several oil-to-

surfactant ratios towards curcuminoids nanoemulsion characteristics 

produced by phase inversion composition method. 

2. To determine the chosen formulation of curcuminoids-nanoemulsion 

based on its characteristics which are droplet size, solubility, stability, 

viscosity, turbidity, and antioxidant activity. 

3. To compare the solubility of curcuminoids in the chosen nanoemulsion 

formulation and hot water. 

4. To compare the antioxidant activity of the chosen curcuminoids 

nanoemulsion formulation with curcuminoids. 

5. To determine the chosen formulation of kunyit asam drink with the 

addition of curcuminoids nanoemulsion in terms of antioxidant activity 

and panelist acceptance through sensory evaluation. 

 

 




