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An analysis of the long-chain fatty acids in some saponified vegetable oils (olive, rice bran and linseed
oils) and salmon roe phospholipids was carried out using capillary zone electrophoresis (CE) with indirect
UV detection at 254 nm. Adenosine monophosphate (AMP) was used as an indirect UV detection
reagent. The electrolyte consisted of 40 mM Tris buffer and 2.5 mM AMP in N-methylformamide/diox-
ane/water (5 : 4 : 1, v/v/v, for vegetable oil fatty acids; 4 : 6 : 1 for fish oil fatty acids). A satisfactory sep-
aration of an approximately 20 fmol mixture of palmitic (16 : 0), stearic (18 : 0), oleic (18 : 1n-9), linoleic
(18 : 2n-6) and linolenic (18: 3n-3) acids from vegetable oils was achieved within 25 min.
Icosapentaenoic acid (20: 5n-3) and docosahexaenoic acid (22 : 6n-3) were also completely resolved within
50 min, although some peak overlappings were observed in the fish sample. The fatty acid compositions
(mol%) obtained by CE were in good agreement with those determined by HPLC. Thus, the CE method
employed in this study would be useful for determining the composition of saturated and unsaturated fatty
acids from biological samples.

Keywords : capillary electrophoresis ; vegetable oil ; icosapentaenoic acid ; docosahexaenoic acid ;
fatty acid composition.
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Fig. 2 Electropherogram of linseed oil fatty acids
Buffer: NMF/dioxane/HsO=5:4:1 (v/v/v), 2.5
mM AMP and 40 mM Tris. Fatty acids (100 pg) dis-
] solved in 0.5 ml NMF/dioxane (4 : 1, v/v) were ana-
j | lyzed. Other CE conditions as given in Fig. 1.
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Fig. 1 Electropherograms of (A) a mixture of 18 : 0,
18:1,18: 2,18 : 3and 16 : 0 fatty acid standards and
(B) a mixture of 16 : 0, 18 : 1, 20 : 5 and 22 : 6 fatty
acid standards

Fused silica capillary: 50 um i.d. X 60 cm. Buffer:
(A) NMF/dioxane/HsO=5:4:1 (v/v/v), 2.5 mM
AMP and 40 mM Tris; (B) NMF/dioxane/H;0 = 4:
6:1 (v/v/v), 25 mM AMP and 40 mM Tris. Applied
voltage: 25 kV; temperature: 25C ; wavelength: 254
nm; injection: hydrostatics, 1 s. Fatty acids (A, 30
ug; B, 20 ug) dissolved in 0.5 ml NMF/dioxane (4 : 1,
v/v) were analyzed.
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Table 1 Comparison of fatty acid compositions of some vegetable oils by CE and HPLC (mol%)”
. Linseed oil Rice bran oil Olive oil
Fatty acid ~
CE HPLC CE HPLC CE HPLC
18:0 3.23 £ 1.32 2.80 = 0.09 1.65 + 0.28 2.28 £ (.40 4.42 £ 0.96 3.83 £0.16
18 : In-9 18.19 £ 1.52 18.46 £ 0.71 46.44 = 1.93 44.13 £ 0.14 73.50 = 1.65 75.01 = 0.42
18 : 2n-6 17.19 £ 1.32 17.24 £0.18 32.80 = 1.62 33.49 £ 0.23 823+ 1.17 7.02 £0.23
18 : 3n-3 58.07 = 2.15 57.20 * 0.39 — — — —
16 : 0 4.07 = 0.81 4.30 £0.11 18.52 £ 0.71 20.10 £ 0.24 13.86 = 1.86 14.14 £ 0.20

a) Mean = S.D. (n=4)
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Fig. 3 Electropherogram of the fatty acids of salmon
roe phospholipids

Buffer: NMF/dioxane/HO=4:6:1 (v/v/v), 2.5
mM AMP and 40 mM Tris. Injection; hydrostatics, 8
s. Fatty acids (50 ug) dissolved in 0.5 ml NMF/diox-
ane (4 :1, v/v) were analyzed. Other CE conditions
as given in Fig. 1.
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Table 2 Comparison of fatty acid compositions of
salmon roe phospholipids by CE and HPLC

(mol%)”
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22:5 6.37 = 1.04 6.34 = 0.11
18:0 8.82 + 1.00 9.73 = 0.08
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22: 6 28.56 * 1.25 30.60 = 0.37
16:0+20:5 37.28 = 2.38 $3.28 = 0.20"
16:1 2.70 = 0.42 2.46 % 0.03
14:0 3.75 + 0.64 3.83 * 0.64

a) Mean £S.D. (n=4);b) 20 : 5,13.97% ;16 : 0, 19.31%
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