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Abstract-The GC properties of 18 : 5n3 (all-cis-3,6,9,12,15-octadecapentaenoic acid) of algal origin are described for 
analysis on the popular polyglycol liquid phase Carbowax-20M ‘bonded’ in flexible fused silica open-tubular columns. 
It is shown with oyster lipids that this fatty acid could be confused with early eluting 20: 1 isomers such as the 
20: lnll, common in marine animal oils and lipids, and coincides exactly with 20: ln15 of plant origin. Partial 
hydrazine reduction is demonstrated as a useful technique for confirming the structure of 18 : 5n3. 

INTRODUCTION 

The existence of a C,, fatty acid with five ethylenic bonds 
in marine lipids was unsuspected until the last decade 
despite considerable earlier efforts on the identification of 
marine fatty acids [ 11. The tentative structural identifi- 
cation of an octadecapentaenoic acid in the cultured 
unicellular alga Prorocentrum minimum was a rather 
complex exercise [2] in partial hydrazine reduction and 
open-tubular GC. A more thorough demonstration [3] 
of the structure confirmed the initial view of an all cis- 
3,6,9,12,15,-octadecapentaenoic acid (18 : 5n3). 

Concentration of marine oils is currently of much 
interest because of the rapid development of activity of 
marine polyunsaturated fatty acids, especially eicosapen- 
taenoic acid (20 : 5n3), as inhibitors of human cardiovas- 
cular problems [4,5]. The structural similarity of 18 : 5n3 
and 20 : 5n3 will lead to enrichment of 18 : 5n3 when fatty 
acids or esters are concentrated by most processes, espe- 
cially urea complexing, but it is not commonly listed in 
such concentrates (e.g. [6, 71). 

It is important that all possible polyunsaturated fatty 
acids in fish or shellfish lipids, and in fish oils or in 
concentrates of fish oils, be identified when they are fed in 
nutritional or biochemical studies. Primarily, this means 
by GC, but confirmation by other means is highly desir- 
able. GC combined with mass-spectrometry (GC/MS) is 
an attractive alternative technique, but fatty acids and 
their simple alkyl esters suffer rearrangement of the 
double bonds under electron impact ionization condit- 
ions, and give spectra with extensive fragmentation 
which cannot be interpreted to locate the orignal double 
bond. To overcome this problem several derivatives of 
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fatty acids were proposed in the literature [ 81, which are 
excellent for double bond location in single fatty acids of 
enhanced purity. However, those derivatives are not 
helpful for mixtures of fatty acids, especially if the fatty 
acid of interest is present as a minor component in the 
mixture, as in the case of 18 : 5n3. The reason for this is 
that these derivatives are too polar to allow sdtisfactory 
separation by GC. 

GC on capillary columns is obviously the ideal tech- 
nique for identification of 18 : 5n3. But unfortunately, no 
reference 18 : 5n3 is available from supply houses and GC 
also presents several problems which are addressed in 
this report. 

Newer polar liquid phases have replaced the BDS 
(butanediol succinate polyester) for which 18 : 5n3 reten- 
tion data had been tabulated earlier [2]. In addition, it 
has been proposed that ‘bonded’ Carbowax 20-M, wall- 
coated in flexible fused silica columns, be made the 
standard liquid phase and column for the identification 
of marine fatty acids [9-111. We have, therefore, com- 
pared the retention behaviour of 18: 5n3 on this low- 
polarity liquid phase in the form of bonded and cross- 
linked coatings in columns from two suppliers. Publi- 
cations of the GC elution behaviour of 18 : 5n3 relative to 
other C,, fatty acids [2] are still valid, since such elution 
patterns are consistent on polar liquid phases [ 123. The 
important overlap of 18: 5n3 with C,, fatty acids on 
SILAR-5CP observed a decade ago [13] is still applic- 
able since the phase continues in use in WCOT open- 
tubular GC. The original Apiezon retention elution order 
of Ackman et al. [2], also illustrated for the whole C,, 
group of fatty acids by Mayzaud et al. [ 131, can be 
assumed to be followed by the now very stable ‘bonded 
wall-coated flexible fused silica columns with methyl 
silicones as the liquid phase. 

RESULTS AND DISCUSSION 

The marine microalga Isochrysis qalbana is widely 
used in aquaculture due to its good food value and its 
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(iii) Catalytic hydrogenation ofthe sample over PtO,. In order 
to verify the chain length of the polyunsaturated fatty acid in 
question, portions of all FAME samples (1-2 mg) were dissolved 
in EtOH (96%) and hydrogenated for 30min with H, over 
PtO, (Adam’s catalyst, 1 mg). The resulting saturated forms 
were subjected to GC. 

(iv) Hydrazine reduction of ethylenic bonds. About 1 mg of free 
fatty acid was taken to dryness in a flat-bottomed flask, then 
25 ml of 96% EtOH and 1 ml of hydrazine were added. If Me 
esters are to be reduced, a small amount of HOAc should be 
added to provide protons to accelerate the reaction in the 
absence of the carboxyl group [ 151. Reduction was allowed to 
proceed at 35 ’ under 0, with constant stirring. After l-2.5 hr 
the reaction was stopped by acidifying with 3 N HCI and adding 
25 ml of H,O. All fatty acids were recovered with hexane, 
esterified and then subjected to GC analysis. 
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