
Nutrition Discussion Forum

Concerning the effects of oat and barley b-glucan and
molecular weight on blood lipids

The recent paper from Keenan et al.1 clearly demonstrated
therapeutically useful blood lipid modifications in subjects
consuming isolates of barley b-glucan. The most important
aspect of the study was that significant effects were observed
at two daily doses (3 and 5 g) and at two different molecular
weights of b-glucan. The retention of efficacy at lower mol-
ecular weight was sufficient for the journal to include an
invited commentary in the same issue2, since the standard
mechanism proposed for the action of soluble fibre is that
viscosity in the gut modifies bile acid absorption with ben-
eficial effects on circulating cholesterol. If viscosity is a rel-
evant property, then it is the product of concentration in
solution and molecular weight of the polysaccharide that con-
trols the effect3, although the role of variously hydrated par-
ticulates must also be considered4. Thus, to evaluate studies
which deal with questions of dose and viscosity, it would
be appropriate to have descriptions of methodologies used
to arrive at values for dose, ‘solubility’ and, especially in
this instance, molecular weight distribution. Presumably,
these parameters were measured when designing the test
foods. In view of the critically important suggestion in this
paper that molecular weight and/or viscosity may have less
of an influence on blood lipid response than previously
thought, it would have been helpful to readers to see this
information, or at least been provided with a reference to
consult.

It would seem an essential requirement of testing the phys-
iological activity of a chemical component that the method
and analysis be described, but in all the long history of clini-
cal studies of oat and barley b-glucan this has seldom been
done (or at least reported in the published paper). Journals
should request this information in submitted manuscripts.
Since above a critical concentration, the viscosity (at zero
shear rate) of random coil polysaccharides increases to the
fourth power of concentration this measurement is particu-
larly crucial. More generally than viscosity, the viscoelastic
character of the polysaccharides may be important, and the
elastic, or gelling, behaviour of the cereal b-glucans is criti-
cally controlled by molecular weight and structure5. In this
respect the different cereals behave quite differently. If com-
parisons of efficacy between two or more foods are to be
made, then additional data on b-glucan solubility and mol-
ecular weight (or some measure of viscoelasticity) of extracts
of those foods would greatly help advance the literature on
the subject.

The suggestion that viscosity might not be important for
cholesterol lowering is of considerable value to development
of foods containing b-glucan and other soluble fibres, such
as guar gum, since viscosity usually leads to lower palatabil-
ity. The restrictions stipulated for allowed products in the
FDA health claim lose rationality if viscosity is irrelevant.
Instead, we can only use the less useful statement that
‘food form is important’, though without physicochemical
data it is impossible to determine how food form affects
efficacy. The results of Keenan et al.1 also raise the question
of what mechanism is actually involved, although it is poss-
ible that the isolates as used provided sufficient viscosity to
be in a plateau range of effect. Hopefully, further studies
will clarify these issues, but this will only be the case if
appropriate physicochemical measurements are performed
and reported.
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