
 

 

 

CHAPTER 1  

 

 

INTRODUCTION 

 

 

1.1 Background of the Study 

Phyllanthus niruri, locally termed as Dukung anak (Family: Phyllanthaceae) is an 

annual herb that grows up to measures of 50cm tall and having a smooth bark on the 

ascending branches with small flowers and tiny fruits that filled with seed. It is growing 

mainly in tropical areas and thrives in wet rainforest conditions and spreads rapidly 

throughout the tropical and subtropical countries including Malaysia and India. In India, 

P.niruri is a common herbs used to heal problems such as stomach, genitourinary system, 

liver, kidney and spleen. Traditionally, P. niruri act as home remedy in many countries 

due to well-known of its curative properties. Historically it can increase the appetite, 

relieve inflammations and fever. In terms of health, it helps in restricting the growth of 

hepatitis B virus found in blood stream, having antifungal, anti-viral and hypoglycaemic 

action and useful in the treatment of liver disease such as jaundice and liver cirrhosis. It 

also helps to remedy fatty liver and liver damage. P. niruri is diuretic and hence is used 

in urinary tract infections and bacterial infections like cystitis and prostatitis. Besides, the 

active constituents in the plant do also exhibit anticancer, antioxidant and anti-

inflammatory properties that were influenced by the presence of valuable polyphenols.  

 

From the analysis done by ministry of health of Malaysia (MoH), genitourinary 

system disease & Hepatitis B has reached 12.94% in 2014 with the increment of 8.22%. 

Even though P. Niruri can be easily obtained in large scale all around Malaysia, but the 

awareness of the functionality of the medical effect toward genitourinary system disease 

& Hepatitis B in Malaysia was low and no much the research had been done toward the 

extraction method and the method in construct the better storage and shelf life of the 

bioactive components extracted from P. Niruri.  
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1.2 Motivation and Problem Statement 

The most important factor that affects the yield and recovery of the bioactive 

components from plant materials is the extraction method. Previous method of extraction 

performed by Tripathi et al (2011) was maceration that consumes 10 hours for the 

extraction process. The method performed by previous researcher were the conventional 

and traditional method which normally required high temperature and long duration to 

obtain the extract. Furthermore, the high temperature setting will cause the thermal 

degradation of the polyphenol due to the heat exposure for a prolonged period. (Akowuah 

and Ismail, 2010). In order to reduce the probability of thermal degradable of the bioactive 

components during the extraction, shorter time and reduction of the exposure under high 

temperature extraction method is more preferable. Hence, ultrasonic assisted extraction 

(UAE) and microwave assisted extraction (MAE) had been introduced in this study to 

overcome the thermal degradation issue. One of the objective of this research study is to 

investigate the performance of ultrasonic assisted extraction and microwave assisted 

extraction in extracting polyphenol from P. Niruri. 

 

Bioactive components yield from the plant materials involving solid-liquid 

extraction where mass transfer process involving the solvent (liquid) transport to the inner 

part of the plant materials (solid), the solubility of the solute and release of solutes from 

the solid matrix to the external bulk phase of the plant. With the aid of UAE and MAE, 

reduction on the limitation of the mass transfers for both internal and external transport 

can be minimized. Moreover, with the aid of the ultrasonic wave, cell membrane of the 

plant can be breakable which reduce the limitation of inner mass transfer. There are 

limited optimization literature studies of UAE from P. niruri by response surface 

methodology (RSM) as per current published journal and there is no previous work on 

optimization extraction of bioactive components from P. niruri by using MAE done. 

Therefore, UAE and MAE methods were selected for this research study by RSM. 

A success extraction is very subjective toward the type of solvent used. In the 

extraction process, solvent will diffuse into the plant material and solubilize compounds 

with similar polarity (Ncube et al., 2008). Current solvent extraction and processing of 

P.niruri were performed by water or methanol extraction. In present study, only 

extraction of lignans from P.niruri had been conducted (Murugaiyah and Chan, 2007). 

From the previous phytochemicals extraction process conducted by Barbara et al (2015) 
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and Poh-Hwa et al (2011), methanol is the solvent added to aid the polyphenol extraction. 

Solvent type might affect the recovery and purification of the bioactive components yield 

after the extraction process, where the Food and Drug Administration (FDA) approved 

chemical as the solvent extraction is another concern in the consideration for the solvent 

extraction where the end product from P.Niruri will be consumed and applicable in 

nutraceuticals industry. Hence, ethanol, isopropyl alcohol and water were used as the 

solvent study in this research work on the combined effect of various type of solvents and 

method of extraction on P. Niruri. In order to achieve the aim this study, another objective 

on the elucidation on the combined effect of various type of solvents and method of 

extraction on P. Niruri had been develop. 

 

 

1.3 Objectives 

This study boards on the following objectives:  

1) To elucidate the combined effect of various type of solvents and method of 

extraction on P. Niruri.  

2) To investigate the performance of ultrasonic assisted extraction and microwave 

assisted extraction in extraction polyphenol from P. Niruri.  

 

1.4 Scopes of Research 

The following are the scope of this research:  

1) Extraction study of bioactive compound by using various solvents (water, ethanol 

and isopropyl alcohol), extraction methods (both UAE and MAE) and process 

condition (ethanol concentration, time, power and amplitude) by response surface 

methodology. 

2) Performing a proximate analysis (total phenolic content and total flavonoids 

content) of the plant leaves extracts. 

3) Performing UPLC analysis to quantify polyphenolic compounds (pyhllanthin, gallic 

acid and quercetin) of the plant leaves extracts. 


