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I. INTRODUCTION 

 

A. Background 

Since 2009, Indonesia is the largest palm oil 

producer and exporter in the world market. 

Indonesian production of palm oil has increased 

significantly every year; as of 2012 Indonesia 

produced 26.50 million tons (Ambiyah, 2012, USDA, 

2012).  

Palm oil is known to contain both tocopherols 

and tocotrienols (Han and May, 2012, Han et al., 

2004). Tocopherols and tocotrienols occur in plants 

in variable amounts, and their biological and 

antioxidative activity varies between individual 

compounds (Swiglo et al., 2007, Saldeen and 

Saldeen, 2005).  

Vegetable oils provide the best source of vitamin 

E. The structural complexity and the wide variation 

in activity of these compounds necessitate reliable 

analytical techniques for quantification of individual 

components in mixtures originating from various 

sample matrices. A variety of methods had been 

described for determination of vitamin E homologues 

and isomers, using both normal-phase and reversed-

phase high-performance liquid chromatography 

(HPLC) (Abidi, 2000). 
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Tocochromanol’s amount in crude palm oil 

(CPO), the oil obtained upon pressing palm fruits, 

range from 700–1000 ppm (Han and May, 2012, Han 

et al., 2004). Earlier studies documented that palm 

tocochromanols consist of α-tocopherol (α-T), α-

tocotrienol (α-T3), γ-tocopherol (γ-T), γ-tocotrienol (γ-

T3) and δ-tocotrienol (δ-T3) (Han and May, 2012, 

Han et al., 2004). One of valuable by-products 

obtained from palm oil is palm-fatty acid distillate 

(PFAD) (Gunstone and Herslof, 2004). 

Investigation on vitamin E from palm oil source 

is first reported in by which found the presence of 

free and esterified tocotrienols in palm oil. Numerous 

investigations of vitamin E in palm oil, managed to 

isolate a large amount α-tocotrienol from palm oil. In 

Han and May, 2012 and Han et al., 2004 reported 

the presence of α-tocopherol, α-, β-, δ-, γ-tocotrienols 

in palm oil. In Ahmadi et al., 2012, on the other 

hand claimed that palm oil vitamin E consisted of 

almost exclusively tocotrienols. There was no 

extensive study however, to determine the presence 

of tocotrienols and tocopherols in by product of palm 

oil, especially PFAD.  
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B. Problem Statement 

The ultimate goal of this research is to 

investigate the vitamin E compounds of PFAD (by 

product of palm oil) from Elais guineensis by using 

petroleum ether and methanol extraction method 

then characterized by UV Vis and HPLC and isolated 

by Column Chromatography. On the issues of 

problem statements, the points which should be 

highlighted are: 

1. Petroleum ether and methanol is an excellent 

solvent for the extraction of non-polar compounds. 

Meanwhile extracting PFAD that contain a lot of 

fatty acid has proven to be more challenging.  

2. The chemical vitamin E constituents in the PFAD 

easily to degrade. Therefore, in extraction 

technique, the ascorbic acid is added by the 

adjustments of amount to match the volume of 

sample.  

3. The studies on development of chromatographic 

method of PFAD are rare in literature and 

particularly in HPLC method. Therefore the 

development of Column Chromatography and 

HPLC conditions such as selection of mobile 

phase, column stationary phase, wavelength 

detector, solvent flow rate and injection volume 

are quite challenging 
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C. Objective of the Study 

1. To determine the extraction conditions on the 

petroleum ether and methanol extraction and 

simultaneous separation of vitamin E compounds 

from PFAD to produce high quality finished 

product 

2. To develop the method for separation, detection, 

and isolation of in the extracted oil of PFAD by 

High Performance Liquid Chromatography, UV 

Vis, and Column Chromatography 

3. To determine and isolated the isomer of vitamin E 

in PFAD 

 

D. Significant Contribution 

The main contribution of this research can be 

looked at from two aspects, which are academic and 

professional contribution. On the view of academic 

contribution, the novel parts were the manipulation 

of extraction condition in order to produce pure 

products and capability of petroleum ether extraction 

to extract the high concentration of valuable 

compounds. Nevertheless, method development and 

validation of PFAD using High Performance Liquid 

Chromatography, UV-Vis, and Column 

Chromatography will be studied. In addition, the 

data having the detailed chemical constituents of 

PFAD will be reported in this thesis. 
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The professional contribution is the application of 

extraction conditions for the extraction, separation, 

and isolation of vitamin E compounds from PFAD. At 

particular extraction condition, the extracted oil is 

considered as finished product (rich of vitamin E). 

Therefore the manipulation of vitamin E purity by 

changing the extraction conditions for extraction of 

specific compound can be done. This aspect becomes 

good prospects for the use of PFAD from palm oil as 

plant based product for disease prevention and 

treatment. On the other hand, the supplies of raw 

material of PFAD are available in sufficient quantities 

that contribute for the potential use of this palm oil 

by-product.  

 

 

 


