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Effect of Column Temperature on Improvement of Resolution in Separating
Triglyceride Molecular Species Containing Highly Unsaturated Fatty Acids
by Reverse Phase High Performance Liquid Chromatography*!.?

Tetsushi Sawada,** Koretaro Takahashi,*® and Mutsuo Hatano**

By taking advantage of the low melting point of fish oil, chilled-column reverse-phase
high-performance liquid chromatography (HPLC) was examined in order to obtain good
resolution of triglyceriae (TG) molecular species. TGs containing high proportions of eico-
sapentaenoic acid (EPA) and docosahexaenoic acid (DHA) were synthesized by using 90% pure
EPA and DHA with a bacterial lipase. Four TG molecular species thus obtained were sub-
jected to HPLC analysis, from which the difference in retention time, theoretical plate number,
and resolution of the adjacent peaks were discussed in relation to the column temperature
of the system. The lower the column temperature, the better the theoretical plate number and
resolution. However, they reached a maximum at around —15°C. It was concluded that low
termperature, wherever it is practicable not to exceed the melting point, is the best temperature

for fish oil TG molecular species analysis and fractionation.
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Fig. 1. Reverse phase HPLC elution profiles of
synthetic triglycerides containing high pro-
portions of EPA and DHA under various
column temperatures.
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Fig. 2. Relationship between the retention time
of a synthesized triglyceride composed of
EPA and DHA and the reciprocal value of
absolute column temperature in reverse phase
HPLC.

Each point represents means of ten chro-
matographic runs. E stands for EPA and D
for DHA,
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2. 3. Relationship between the distance be-
tween two adjacent peaks and the tempera-
ture of the column in reverse phase HPLC.
Each point represents means of ten chro-
matographic runs. Symbols are the same as

in Fig. 2.
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Fig. 4. Relationship between theoretical plate
number* and the temperature of the column
in reverse phase HPLC.

Each point represents ten chromatographic
runs. Symbols are the same as in Fig. 2.
* Fach theoretical plate number was calcu-
lated after the correction of the peak area,
supposing that four dominant peaks in Fig.
1 have the same peak area.
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Fig. 5. Relationship between resolution (Rs)
value and the temperature of the column in
reverse phase HPLC.

Each point represents means of ten chro-
matographic runs. Symbols are the same as
in Fig. 2.
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Fig. 6. Relative comparison of viscosity by
Ostwald viscometer between solvent A, ace-
tone/acetonitrile (3:2, v/v), and solvent B,
acetone/acetonitrile (7:1, v/v).

[: Solvent A (initial gradient solution).
# : Solvent B (final gradient solution).
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Fig. 7. Reverse phase HPLC elution profiles of
sardine oil triglycerides and bonito dark mus-
cle triglycerides under various column tem-
peratures.
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