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Introduction

During the frying process, a wide variety of chemical reactions results in the forma-
tion of compounds with high molecular weight. The presence of air in the frying
system and the heating of fats initiate a cycle of thermal and thermo-oxidative
decomposition that results in the formation of polymeric compounds. The quality and
properties of the fats are dependent on the levels of these higher molecular weight
materials.

Gel permeation chromatography (GPC), which separates components based on mole-
cular size in solution, provides an appropriate method for the quantification of such
compounds in oils and fats.

Frying Oil Analysis

Typical separations of triglycerides from plant and animal sources are shown in
Figures 1 and 2. The column type selected, Agilent PLgel 5 pm 1004, has an exclu-
sion limit of 4,000 molecular weight (polystyrene equivalent), and a guaranteed
column efficiency of greater than 60,000 plates/m.

For peak detection, a conventional differential refractometer can be used (as shown
in Figure 1). As an alternative, an evaporative light scattering detector can provide
improved sensitivity and baseline stability to aid quantification (see Figure 2). An out-
line of the method and its validation has been published in an [UPAC paper [1].
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Conditions for Figure 1

Columns 2 x Agilent PLgel 5 pm 100A, 7.5 x 300 mm
(p/n PL1110-6520)
Eluent THF
Flow rate 0.5 mL/min
Detector RI
System Agilent PL-GPC 50
2
KEY
1. Polymer
2. Triglyceride
3. Diglyceride
4. Monoglyceride
5. Fatty acid
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Fish oil analyzed on an Agilent PLgel 5 ym two-column set with
refractive index detection.

15 min

Figure 1.

Conditions for Figure 2

Columns 2 x Agilent PLgel 5 ym 100A, 7.5 x 300 mm
(p/n PL1110-6520)

Eluent THF

Flow rate 0.5 mL/min

Detector Agilent ELSD

System PL-GPC 50
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Figure 2. Grape seed oil separated on an Agilent PLgel 5 ym two-column
set with evaporative light scattering detection to provide base-
line stability and improved sensitivity compared to refractive
index detection
Conclusion

Gel permeation chromatography with Agilent PLgel 5 pm
columns is an appropriate method for quantifying triglyc-
erides in frying oils. If peak detection is the main requirement
a conventional differential refractometer is perfectly ade-
quate. However, for quantification an Agilent evaporative light
scattering detector improves sensitivity and baseline stability.
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For More Information

These data represent typical results. For more information on
our products and services, visit our Web site at
www.agilent.com/chem.
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