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Gas-liquid chromatography has become a most important method for the deter- 
mination of the fatty acid composition of natural oils and fats and the acidic part of 
complex lipids. The importance of the method has increased with the use of polyester 
stationary liquids, which enables a separation of the fatty acid methyl esters to be 
achieved on a basis of unsaturation1~3. 

In most of the published work on the determination of fatty acids, the acids 
were first converted to the corresponding methyl esters before separation by gas- 
liquid chromatography. Various investigators have studied the quantitative aspects of 
this conversion using methanol-hydrochloric acid3, boron trifluoride-methanol*, 
methylation of the silver salts of the acids by methyl iodides, and recently the results 
of a collaborative test have been publishedO. 

There have been many methods reported for obtaining the methyl esters of the 
fatty acids of oils and fats and these may be divided into two main groups, (a) trans- 
esterification of the glycerides in the presence of an excess of methanol, and (b) 
saponification of the glycerides with alkali, isolation of the free fatty acids and esteri- 
fying these acids. There are also many variations in procedure within these main 
groups. The usual catalyst for the transesterification is an alkali metal methoxide”v7-11, 
but potassium hydroxide12 and mineral acid13 have also been used. Many variations, 
both in the reaction time and the strength of the alkali, in the saponification proce- 
dures have been reportedl*-18. 

It has been pointed out 18sl” that it is important to use mild conditions for the 
saponification of lipids since there is evidence that polyunsaturated acids may be 
partially isomerised during a saponification with concentrated alkali, Transesterification 
methods are therefore to be preferred. Theselatter methods are also less time consuming. 

The purpose of the present investigation is to compare two different types of 
ionisation detectors with respect to their response to long-chain methyl esters and 
also to compare the following procedures for obtaining these methyl esters from oils 
and fats: 

(a) Transesterification : 

I. sodium methoxide catalyst, 40 min reaction timelo; 
2. potassium hydroxide catalyst?; 
3. sodium methoxide catalyst, 4 h reaction times. 

(b) Sap$nification-esterification : 

4. saponification with 7.8 y0 ethanolic potassium hydroxidelO; 
5. saponification with 0.5 N ethanolic potassium hydrosidels; 
6. cold saponification with 50 y0 aqueous potassium hydroxidel’. 
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EXPERIMENTAL 

Prefiaratimz of methyl esters 
(a) Transesterification procedures 
I. A mixture of 5 g of the oil and 16 ml of o . z N sodium methoxidc in methanol was 

heated under reflus for 40 min. The mixture was cooled, acidified with 2 N sulphuric 
acid and the resulting misture was poured into an equal volume of cold, saturated 
sodium chloride solution. The methyl esters were extracted with 3 x IO ml portions 
of light petrol (b.p. 40-60”) and the combined extracts were washed with small 
portions of ice-cold water until the washings were neutral. The light petrol extract 
was dried for 30 min over anhydrous sodium sulphate and, after filtration, the bulk 
of the light petrol was removed by distillation. 

2. A mixture of 5 g of the oil and 25 ml of 0.2% potassium hydroxide in methanol 
was heated under reflux until the mixture was homogeneous, and then for a further 
IO min. The mixture was cooled, poured into an equal volume of cold water and the 
methyl esters extracted with 3 x 20 ml portions of diethyl ether. The combined 
extracts were washed with small portions of water until the washings were neutral. 
The ether extract was dried ever anhydrous sodium sulphate and, after filtration, 
the bulk of the ether was removed by distillation. 

3. A mixture of 2 g of the oil and 35 ml of methanol was heated under reflux 
for a few minutes, 3.5 ml of I y,f sodium methoxide in methanol were added and the 
resulting solution heated under reflux for 4 h. The mixture was cooled, poured into an 
equal volume of water and the methyl esters obtained by extraction into ether as in 
procedure 2 above. 

(b) Sa$onification-estehfkatiom @ocedawes 
4, A mixture of IO g of the oil and 50 ml of 7.8 yO potassium hydroside in g5 yO 

ethanol was heated under reflux for 3 11. The resulting solution was poured into an 
equal volume of cold water and the unsaponifiable material removed by extraction 
with ether. The aqueous layer, containing the potassium salts of the fatty acids was 
acidified with 2 N sulphuric acid and the free fatty acids were extracted with 3 x 
IO ml portions of diethyl ether. The combined ether extracts were dried for 30 min 
over anhydrous sodium sulphate, and, after filtration, the ether was removed by 
distillation. 

The fatty acids obtained were esterified by heating under reflux for 4 h with 
50 ml methanol containing I yO by volume sulphuric acid. The resulting solution 
was poured into an equal volume of water and the methyl esters were extracted 
with 3 x IO ml portions of diethyl ether. The combined ether extracts were washed 
with an aqueous sodium bicarbonate solution and Xinally with water. The ether 
extract was dried for 30 min over anhydrous sodium sulphate and, after filtration, 
the bulk of the ether was removed by distillation. 

5, A mixture of 5 g of the oil and 40 ml of 0.5 N potassium hydroxide in g5 yO 
ethanol was heated under refl;x for 2 11. The resulting solution was poured into an 
equal volume of cold water. The fatty acids were obtained and converted into their 
methyl esters by the same method as in procedure 4. 

6. IO g of the oil was added, with vigorous stirring, to a solution of 2.6 g po- 
tassium hydroxide in 2.5 ml of water. The reaction was exothermic, and, after cooling 
the reaction vessel, 0.1: ml of ethanol was added. The resulting mixture was allowed 
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