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1 INTRODUCTION 
 

1.1 Motivation and problem statement  

 

Use of microwave energy in the chemical laboratory was described for the first time in 

1986 simultaneously by Gedye and Giguerre (Gedye et al., 1986) in organic synthesis 

and by Ganzler and Lane and Jenkins (Lane and Jenkins, 1984) in extraction of 

biological samples for the analysis of organic compounds. Since then, numerous 

laboratories have studied the synthetic and analytical possibilities of microwaves as a 

non-classical energy source. Today, over 1000 and 500 articles have been published, on 

the subject of microwave synthesis and extraction (Pare, 1992). 

 

Microwaves are a form of non-ionizing electromagnetic energy at frequencies ranging 

from 300 MHz to 300 GHz. This energy is transmitted as waves, which can penetrate in 

biomaterials and interact with polar molecules into materials, such as water to generate 

heat (Takeuchi et al., 2009). Application of microwaves in partition and extraction 

forms has appeared to decrease both extraction time and volume of solvet, minimizing 

natural  affect by discharging less CO2 in air (Lucchesi et al., 2004; Ferhat et al., 2006) 

and consuming only a fraction of the energy used in conventional extraction methods 

such as steam distillation, (Farhat et al., 2009). 

 

Advances in microwave-assisted extraction (MAE) have led in the development of 

various techniques such as compressed air microwave distillation (CAMD), vacuum 

microwave hydro distillation (VMHD), microwave hydro distillation (MWHD), 

solvent-free microwave extraction (SFME), microwave accelerated steam distillation 

(MASD), microwave by hydro diffusion and gravity (MHG) (Farhat et al., 2009 ; Ying 

et al.,2013). 
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While a Soxhlet extractor is a laboratory apparatus invented in 1879 by Franz von 

Soxhlet (Jensen, 2007) It was originally designed for the extraction of a lipid from a 

solid material. It also has been used  for a long time in   leaching technique. However, a 

Soxhlet extractor is not limited to the extraction of lipids. Typically, a Soxhlet 

extraction is only required where the desired compound has a limited solubility in a 

solvent, and the impurity is insoluble in that solvent. If the desired compound has a 

significant solubility in a solvent then a simple filtration can be used to separate the 

compound from the insoluble substance. 

 

The main advantages of microwave assisted extraction over the conventional extraction 

techniques are reduced solvent consumption, shorter operational times, moderately high 

recoveries, good reproducibility and minimal sample manipulation for extraction 

process (Garcia-Ayuso et al., 1999) 

 

1.2 Problem statement 

Conventional method of oil extraction needs long time, high energy, and more solvent. 

 

1.3 Objective  

1. To extract oil from Moringa oleifera seeds using soxhlet extractor and 

microwave.  

2. To compare the yield and properties of oil obtained. 

 

1.4 Scope of study 

 

1. This research will focus on comparison between methods of oil extraction. 

1.5 Main contribution of this work 

 

The main contribution of this work is to help choose the best method for oil 

extraction from Moringa oleifera seeds which can be considered a new natural 

product. 
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2.0 LITERATURE REVIEW 
 

2.1 Moringa oleifera 

 

Moringa oleifera  (Moringaceae) known commonly as Ben oil tree or drumstick tree in 

English language,‘Okwe oyibo’ in Igbo, ‘Gawara’ or ‘Habiwal’ in Hausa and‘Adagba 

maloye’ or ‘Ewe Igbale’ in Yoruba grows rapidly in most regions and climatic 

conditions of Nigeria. Moringa  oleifera is an important food commodity which has had 

enormous attention as the ‘natural nutrition of the tropics (Anwar et al., 2007). A 

number of medicinal properties have been ascribed to various parts of this tree. Most 

parts of this plant: root, bark, gum, leaf, fruit (pods) flowers, seeds and seeds oil have 

been used in folk medicine in Africa and South Asia (Fahey, 2005). 

 

Besides that, Moringa oleifera also has been used for the treatment of inflammation, 

infectious diseases, cardiovascular, gastrointestinal, hematological and hepatorenal 

disorders (Morimitsu et al., 2000; Siddhuraju and Becker, 2003). The leaves, fruits, 

flowers and immature pods of this tree are edible and they form a part of traditional 

diets in many countries of the tropics and sub-tropics (Siddhuraju & Becker, 2003; 

Anhwange et al., 2004). The leaves of moringa oleifera (Figure 1) are a good source of 

protein, vitamin A, B and C and minerals such as calcium and iron (Dahot, 1988).  

 

 

Figure 1: Moringa oleifera leaves 

 


