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CHAPTER 1  

INTRODUCTION 

 

1.1  Background 

 

Propolis is bee glue and is a resinous hive product. Propolis contains more than 160 of 

constituents (Greenaway et. Al, 1991). Phenolic compound which may be found in 

propolis can be used for many biological and pharmacological activities for example, 

anti-inflammatory and antimicrobial, antioxidant effects. So, propolis and propolis 

extract have long been used for the prevention and treatment for various type of 

diseases. 

 

Generally, the biological component of propolis which is phenolic compound are 

prepared with solvent extraction method (Yang et al, 2011). The advantages of solvent 

extraction method are simple operation and low energy consumption. There are two 

types of extraction solvents; nonpolar and polar solvent. Among extraction solvents, 

nonpolar organic solvents are mainly ethyl acetate, chloroform, and n-butanol and polar 

solvents are water, methanol, and ethanol. The ethanol extraction is the most popular 

technique for the production of propolis extract. This method is suitable for gaining the 

propolis extract rich in biologically active compounds (Piete et al, 2002). 

However, according to Laskar et al., water extracts of propolis have a higher phenolic 

content than ethanol extract of proplis. Thus, these inconsistent results seem to imply 

that different extraction solvents can affect phenolic content propolis extracts. 

 

Furthermore, the extraction method of phenolic compounds differs from phenolic 

sources and an ideal extraction method for a particular phenolic source has to be 

individually designed and optimized (Tan et al., 2011). Extraction efficiency is 

commonly a function of process conditions. Researchers have reported the influence of 

some variables on the extraction of phenolic compound from diverse natural product 

and, that are temperature, solvent-to-solid ratio and time. The positive or negative role 
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of each factor in the mass transfer of the process is not always obvious; the chemical 

characteristics of the solvent and the diverse structure and composition of the natural 

products ensure that each material-solvent system shows different behaviour, which 

cannot be predicted (Pinelo, 2004). 

 

The tradition extraction method, such as maceration is time consuming, as it takes more 

than two days for the extraction. Recently, there are some modern extraction methods 

that have been developed to gain the fast and efficient extraction of organic compounds 

from solid matrices. Ultrasound assisted extraction is proved to be one of the most 

promising extraction method for natural product (Huie, 2002). The advantages of 

ultrasound are thought to be due mainly to the mechanic effect of acoustic cavitation. 

So, it will has the potential to increase the yield of phenolic compound in the studies on 

propolis. (Liu and Wang, 2004) 

 

1.2 Motivation  

 

Propolis, a natural component collected by bees from buds and exudates of selective 

trees and plants, and it is to be used in the beehive as a protective barrier to defend their 

enemies and repair the honeycomb. Propolis usually contains many chemical 

compounds, for example polyphenols, terpenoids, steroids, and amino acids. The 

composition of propolis depends on the vegetation at the place of collection. Propolis 

has been used in folk medicines in many regions around the world (Ghisalberti, 1979). 

Many researches have shown that propolis has a  variety of biological roles, for example 

antioxidant and  antimicrobial activity, this is because of propolis containing the group 

of phenolic compounds,  which  make  propolis  an  important compound of study for 

the most diverse pharmaceutical applications, for example anti-aging and anti-acne 

cosmetics. Current applications of propolis include formulations for cold syndrome , 

which are upper respiratory tract infections, common cold, and flu-like infections, as 

well as dermatological preparations useful in wound healing, treatment of burns, acne, 

herpes simplex and genitals’ and neurodermatitis. (Cabral et al., 2009). Besides that, 

propolis is a natural remedy that has been included at many health food stores in 

different forms for topical use. It is commercially available in the form of capsules, 

mouthwash solutions, creams, throat lozenges, powder, and also in many purified 
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products from which the wax was removed. (Vijay, 2013).  Based on the propolis’s 

benefits, so this research is focus on the formulation of suitable method and condition 

form for propolis extract which have the high rich of phenolic content.  

 

1.3 Problem statement  

 

After sample preparation, a complete extraction of phenolic compounds is the next 

critical step. The most common techniques to extract phenolics employ solvents, either 

organic or inorganic. There are various parameters may influence the yield of phenolics, 

for example temperature, solvent-to-sample ratio, time as well as solvent type. 

Furthermore, the optimum recovery of phenolics is different from one sample to the 

other and relies on the type of sources and its active compounds. The choice of 

extraction solvents such as water, acetone, ethyl acetate, alcohols (methanol, ethanol 

and propanol) and their mixtures (Garcia-Salas et al, 2010) will influence the yields of 

phenolics extracted. The choice of solvent could be depend on the properties of the 

phenolic components of the sources concerned. In this study, ethanol and water were 

chosen because water and ethanol are common solvent for extraction of biological 

compound. Furthermore, to selecting the optimal extraction solvent, there are two other 

important parameters that affect the yield of phenolic extracted, which are time and 

temperature. Generally, if increasing time and temperature, it will improve the analyte 

solubility. However, phenolics are generally degraded or undergo undesirable reactions 

such as enzymatic oxidation by extended extraction times and high temperatures 

(Biesaga and Pyrzynska, 2013). Besides that, the solvent-to-sample ratio also affect the 

recovery of phenolics. Increasing the solvent-to-sample ratio promotes phenolic 

extraction from samples but determining the optimum ratio is advisable so that solvent 

input and saturation effects of solvent by the phenolics are minimized (Ali Khoddami et 

al, 2013). So, there must be further study all the parameters that will influence the 

optimum extraction of propolis to ensure to get the high rich phenolic extract. 

 

 

 


