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Note 

The qualitative separation of fatty acids by isotachophoresis 

Fatty acids can be determined in various ways, but many methods require 
complicated or tedious prc-treatments. In general, electrophoretic methods do 
not require pre-treatments. One of the electrophoretic methods is isotachophoresis, 
an analytical method for the qualitative and quantitative analysis of ionic species”-“. 

The separation of anionic species has been discussed earlier2, but many of 
the fatty acids have about the same effective mobility and some of them are not 
sufficiently soluble in water. Because methanol6 can be used as a solvent in iso- 
tachophoresis and because it is a better solvent for fatty acids, the separation of 
fatty acids has been studied with methanol as a solvent. 

An apparatus similar to that described earlier” was used. Most chemicals 
were obtained from Merck; not all of them were of p.a. quality, but no adverse 
effectswere obtained when small amounts of the ionic species were used. 

Before use, the methanol (technical grade, gG % by weight) was prepared 
by running it through a column filled with a mixed-bed ion exchanger so as to remove 
ionic impurities. 

I~ELI\TIVE.STnP-HgIGHTS (IlllTit) PO13 TUB FhTTY ACIlX3 IN SYSTEMS A,B AND c. 

The .stcpAcights arc cxprcakl rclntivc to the step-heights of the lcncling clcctrolytc, which arc 
138,57 nncl BG mm, rcnpcctivcly, for systcma A, I3 and C. 
_ 
Fully acid Systcrn A Sysfcnt B Sysfcm c 

- 
Leading elcclrolyfc 

0.02 N Tris, 0.0085 N -rh, O.OI N Tuis, 
o.or N WC1 0.01 N HCI 0,orY N NC1 

Formic ucicl 
:z 

21 I8 

Acetic acid G4 78 
Butyric acid 128 91 110 

lsovalcric wit1 137 I22 

Cnproic acid 148 104 I32 
Cnprylic acid IO8 114 144 
Pclnrgonic ncitl 180 ‘24 148 
Cnpric acid 190 12G IS6 
Lsuric ncicl ao.+ 13G 172 
Mvristic acid 220 
Pdmitic acid 

r4G 184 
240 JSG 204 

Stcnric ncid 252 IGG 222 

Tertninalor clacluolylc 
.Litocholic acid - art 2sG 
Cncoclylic ncid 400 - - 
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n 

The effective mobility depends on the cstent of dissociation, and the choice 
of the pH of the leading electrolyte tllcrefore plays an irnpmtant role in the detcr- 
niination of the effective mobility, ihsirnun~ diffcrcrices in effective mobility are 
necessary if good separc~tions are to lx achieved, Eon1 clcctroruetric pI< mcasurenlents 
on snxnc fatty acids and some possible buffer sulxtances, WC chose ‘his (tris- 
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Fig. I. Scpnrntion of rr. mixture of saturntcJ fatty acicln. The terminator solution was cacoclylic 
acid. 
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l~ydrosymethylaminomcthane) as a l~uffering counter-ion for the separation of the 
fatty acids. 

Experiments were carried out on three systems and the step-heights measured 
for some fatty acids arc listed in Table I. The electric current was maintained at 
70 PA in all the experiments. 

The differences between the step-heights in system A are greater than in 
systems B and C because the effective mobility of the buffer ionic species decreases 
at higher pH (less HCl in the electrolyte solution). In all systems, however, complete 
separations could easily be achieved. 

In Fig. I the separation of some saturated fatty acids is sllown for system A. 
Cacodylic acid was used as a terminator. The cacodylic acid contained some im- 
purities, but after using it as a terminator in a few experiments most of the impurities 
migrated out of the solution and the isotachopllerograrns did not show any im- 
purity. 

Discacssiolt 
By isotachophoresis, the saturated fatty acids can easily be separated with 

methanol as a solvent and no pre-treatments are required. By this method the 
minimum detectable amount of the sample is about IO’* g and the reproducibility 
of the analyses is about 2 vO (ref. 3). 

Unsaturated fatty acids also can be separated, In general, their effective 
mobilities do no: differ sufficiently from the saturated fatty acids to enable the 
components of a complex mixture to be analysed simultaneously. A possible method 
for the analysis of unsaturated fatty acids may involve chemical conversion. The 
oxidatiomof the double bond, for esample, generally gives a misture of mono- and 
dicarboxylic acids, which can be analyscd by isotachophoresis. For pure unsaturated 
fatty acids, this method can be used for the cletcrmination of the positions of double 
bonds, and this is being studied at present!‘. 

The authors wish to express their gratitude to LI<R Produkter AB, Bromma, 
Sweden, for a grant to one of the authors. 
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