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Light  Scattering  for  the  Masses™
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Agarose—Heated Transfer Lines

garose is a polysaccharide produced from seaweed
that forms a gel at room temperature. The charac-
teristics of agarose gels depend on the agarose con-

centration, solvent, weight-average molar mass, and mo-
lar mass distribution. Powdered agarose— or agarose
gel—needs to be heated in order to dissolve properly. Re-
heating a sample as well as other processing steps can
change the agarose gel characteristics. This note describes
the characterization of agarose by size-exclusion chroma-
tography (SEC) and multi-angle light scattering (MALS)
at an elevated temperature.

The agarose sample was dissolved by boiling for 10
seconds and then storing the solution at 50°C. A second
sample was dissolved, allowed to gel at 25°C, then re-
heated to dissolution and maintained at 50°C prior to
analysis. All components of the SEC-MALS system were
heated, operating at 50°C. The solvent was heated to 50°C
by a coiled tube in the column oven and the injector and
column were also housed in an oven. The tubing between
the DAWN EOS and oven employed WTC’s heated trans-
fer lines. The flow cells of the MALS detector and the
Optilab DRI detector were temperature-controlled at 50°C
as well. A schematic is shown in Figure 1.

The results for the fresh and reheated samples are
overlaid in a cumulative distribution plot in Figure 2. It is
clear from the graph that cooling and reheating degrades
the sample. The molar mass results for the two freshly
prepared samples overlay well, whereas the molar mass
of the reheated agarose sample has decreased. This estab-
lishes a clear explanation for the differences in the perfor-
mance of products from freshly prepared versus reheated
agarose samples.

This note shows that reliable results can be obtained
even for delicate samples such as agarose. The thermo-
static control options of the DAWN, coupled with its
heated transfer lines, prove extremely useful in applica-
tions where sample solubility is required at elevated tem-
peratures.

Figure 1. HPLC system with MALS and DRI detectors at 50°C.
The heated lines prevent the agarose from gelling as it is analyzed.

Figure 2. Cumulative molar mass plot of two agarose samples.
Reheating of the sample results in a decrease of the molar mass.
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