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III. MATERIALS AND METHODS 

 

A. Materials and Instrumentations 

Palm-Fatty Acid Distillate/PFAD from                 

E. guineensis (free fatty acid 75.57% palmitic, 

moisture 0.04%, melting point above 60°C), acetone, 

methanol, ethanol, petroleum ether, silica gel Merck 

practise size 0.200 – 0.500 mm, 50% KOH, 0.5% 

ascorbic acid, vitamin E α-tocopherol standard, 

Column Chromatography, UV Vis, HPLC, separating 

funnel, water bath 80°C, evaporator. 

 

B. Methods 

1. Saponification 

PFAD were stored in deep freezer at –20°C. 

Prior to the extraction, PFAD samples were taken 

out from the deep freezer. They were accurately 

weighed 10 g and were transferred into a round 

bottom flask and added with 100 ml of methanol, 

cover with aluminum foil, filtered. 10 ml of 0.5%  

ascorbic acid solution were added and mix. Move 

into round bottom flask. Brought to 80°C in 

water-bath. After twenty minutes, 2 ml of 50% 

KOH solution were added. The flask was removed 

from water-bath and kept in the dark until 

cooling. 
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2. Extraction 

After cooling to ambient temperature, test 

material was put into a separating funnel. Rinsed 

round bottom flask two times: first, with 30 ml 

water and successively with 60 ml petroleum 

ether. The funnel was closed and the mixture was 

shaking slowly until two phases appeared. 

Saponifiable/aqueous phase/water soluble (lower 

layer) was recovered in the round-bottom flask. 

Unsaponifiable matter/ether phase/ether soluble 

(upper layer) was put into a flask, keep it, repeat 

step of mixture with petroleum ether 3 times, 

until get the 3rd ether phase. Rinsed 6 times of 

ether phase, with 50ml of water respectively. 

Recovered in a round-bottom flask. Separating 

funnel was rinsed with 10ml ether recovered in 

the round-bottom flask. The test material was 

evaporated to dryness in a rotary evaporator 

under partial vacuum at water-bath temperature 

of 45°C (5 minutes). After cooling, test material 

was recovered with 5ml methanol, well mixed and 

transferred in a vial bottle. 

 

3. Chromatographic Procedure 

The chromatographic determination of 

tocopherols and tocotrienols were based on peak 
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areas of tocopherols and tocotrienols monitored at 

200-300 nm with a UV detector. The analysis of 

tocopherols and tocotrienols content was 

performed with a HPLC method equipped with a 

Symmetry C18 column (150 mm×3.9 mm, 5 µm). 

The mobile phase was 99.99% methanol and the 

flow rate was 1.5 mL/min. PFAD extract was 

dissolved in methanol. Extracted samples of PFAD 

were directly injected onto the HPLC column. 

Injection volume was 20 µL. The eluate was 

detected using a Photodiode Array Detector set at 

292 nm. Tocopherols and tocotrienols were 

identified by comparing their retention times with 

those of the corresponding literature (Panfili et al., 

2003, Han et al., 2004, Sanagi et al., 2006). Then 

isolation of α-tocopherol was done by column 

chromatography by methanol and petroleum 

ether as a mobile phase and silica gel Merck 

practise size 0.200 – 0.500 mm as a stationary 

phase. Gradient elution of mobile phase was done 

by different polarity to obtain the maximum 

separation condition of tocopherol and tocotrienol. 

Three composition of mobile phase, by 

combination of methanol : petroleum ether were 

1:4, 3:7, and 2:3 respectively. The column eluates 

are continuously monitored by means of a flow-

through. 


