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CHAPTER I

INTRODUCTION

1.1. Background

Antioxidants are compounds that protect cells from the damaging effects

caused by highly reactive free radicals. There are two types of antioxidants:

synthetic and natural antioxidants. However, according to Pokorny et al., (2001),

there are growing concerns regarding the toxicological behaviours of synthetic

antioxidants. In which natural antioxidants appear to be healthier and safer. Due to

this reason, there is a need to identify antioxidants from natural sources. A great

number of aromatic, medicinal, spice, and other plants contain chemical

compounds exhibiting antioxidant properties.

According to recent studies by Veeru et al,. (2009), among other medicinal

plant extracts, the fruit of black nightshade was proven to exhibit high antioxidant

properties and free radical scavenging activity. Black nightshade (Solanum

nigrum DY^^)%( S_]]_^\h [^_f^ Qb pR\QS[ ^YWXcbXQTUq Yb _V J_\Q^QSUQU VQ]Y\h

which is commonly used in traditional culture as a medicine for treating diseases.

In order to determine the antioxidant capacity of a material, an extraction

process must be conducted. The extraction focuses on the recovery of antioxidant

components. In this experiment, the extraction is conducted by using the

maceration method. Maceration is one of the most common method of solvent

extraction that does not involve extreme temperature during the process. Due to
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this, according to Sarker et al., (2006), maceration is less likely to lead to the

degradation of thermolabile metabolites.

The aim of the extraction process should be to provide for the maximum

yield of substances and of highest quality, in terms of the antioxidant power of the

extract. The yields of the extracts are strongly dependent on the solvents used and

the conditions during the extraction. According to Sarker et al., (2006), the

selection of solvent should be considered based on the nature and amount of

material to be extracted. The choice for solvent is based on the selectivity for the

constituents to be extracted. Non-polar solvents are used to solubilize lipophilic

compounds; medium-polarity solvents are used to extract compounds of

intermediate polarity; while polar solvents are used for more polar compounds.

Mixtures of alcohols and water have been revealed to be more efficient in

extracting polyphenolic constituents than the mono-component solvent system, as

stated by Yilmaz & Toledo (2006) and Jayaprakasha et al., (2001). Temperature

and time of extraction are also considered to be important parameters to be

optimized. An increase in the working temperature may favor extraction, for

instance enhancing the solubility of solute from the materials. However it may

also result in the denaturation of phenolic compounds as stated by Spigno & De

Faveri (2007). Therefore the most suitable extraction condition regarding its

antioxidant capacity for Solanum nigrum L. is to be determined from this

research.
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1.2. Problems

The fruits of Solanum nigrum L. is ubiquitous especially in Indonesia.

Therefore the research may increase the functional value of the fruit itself as it can

be deemed as natural source for polyphenol compounds that possess high

antioxidant activity .Several studies by Veeru et al,. (2009) and Al-Fatimi et al.,

(2007). has proven that extracts of Solanum nigrum L fruit exhibit significant

antioxidant activities. However, research focusing on the effect of various

extraction conditions regarding extraction of time and temperature has yet to be

conducted. This is important as by conducting the experiment, a new knowledge

regarding the best condition to obtain highest yield of antioxidant component

recovery and capacity from the fruits of Solanum nigrum L can be gained.

1.3. Objectives

1.3.1. General Objectives

The general objective is to obtain the best condition in terms solvent,

temperature, and time for extraction using maceration derived from the fruits of

Solanum nigrum L

1.3.2. Specific objectives

The specific objectives are:

1. To determine the best solvent used for extraction of antioxidant from the

fruits of Solanum nigrum L. by its free radical scavenging activity, total

phenolic and flavonoid compound.
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2. To study the effect of extraction temperature of antioxidant from the fruits

of Solanum nigrum L. by its free radical scavenging activity, total

phenolic and flavonoid compound.

3. To study the effect of extraction time of antioxidant from the fruits of

Solanum nigrum L. by its free radical scavenging activity, total phenolic

and flavonoid compound.

4. To study the correlation between total phenolic content, total flavonoid

content, extract yield, and free radical scavenging activity of Solanum

nigrum L.

 


