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Abstract

New research has shown that foods containing whole-grain barley or certain dry-milled ingredients from
barley have cholesterol-lowering effects similar to those seen for certain oat foods. The US Food and Drug
Administration therefore allows whole-grain barley and certain dry-milled barley fractions to claim a
reduction in the risk of coronary heart disease. A new Swedish study has been performed with a specific
boiled, flaked and milled barley product, Aktivated Barley®, mixed into cold drinks. This study showed a
reduction in low-density lipoprotein-cholesterol levels in mildly hypercholesterolaemic subjects. There is
therefore enough evidence for an extension of the generic health claim in the Swedish Code on health claims
about certain types of dietary fibre, with regard to blood cholesterol levels and cardiovascular disease, to
include barley fibres. The extension should also include foods with both oat and barley fibres, since there is no
reason to believe that the mechanism(s) behind the cholesterol-lowering effect differ between the two cereal

fibres.
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igh cholesterol levels in the blood represent
Han independent diet-related risk factor for

atherosclerosis and are thereby connected
with cardiovascular diseases. It is well known that
certain types of dietary fibre, such as partly soluble
B-glucan and psyllium fibre, help to reduce the
cholesterol values.

Previous evaluation by SNF

A few years ago, the research committee of SNF
(www.snf.ideon.se) evaluated the cholesterol-lower-
ing effects of certain soluble dietary fibres in foods
(1). The conclusion was that for oat fibres there is
enough scientific evidence for a generic health claim
to be used. Therefore, the Swedish Code on health
claims (2) allows claims to be used according to the
two-step principle for oat foods containing 0.75 g
B-glucan per serving or 3 g per day at normal
consumption. An example of such a claim is, “A
nutritionally balanced diet high in soluble fibres
from oats can contribute to lower cholesterol levels
in the blood and thereby to a reduced risk of
cardiovascular disease. This product is high in
soluble oat fibres (B-glucan)”. For foods containing
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B-glucan that has been (or can be expected to be)
degraded during processing (3), evidence for pre-
served cholesterol-lowering properties must be gi-
ven. It was acknowledged that barley (mainly B-
glucan) and rye (mainly arabinoxylan) were also
rich in partly soluble fibres and that certain studies
had shown cholesterol-lowering effects. The conclu-
sion for food containing these cereals was, however,
that more studies are necessary before generic
claims can be approved (1).

FDA approval of a generic claim for barley

It is well known today that barley is rich in partly
soluble dietary fibres, mainly B-glucan. In normal
dehulled barley used for human consumption, the
content of B-glucan generally varies between 3 and
7%, which is within the same range as for oats, but
barley cultivars with very high content (14%) have
also been identified (4). Recently, the US Food and
Drug Administration (FDA) allowed barley pro-
ducts to claim a reduction in the risk of coronary
heart disease as part of its continuing initiative to
provide Americans with the information that they
need to make healthy nutritional choices (5). The
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FDA concluded that risk factors for cardiovascular
disease include high total cholesterol levels and high
levels of low-density lipoprotein (LDL)-cholesterol,
and that scientific evidence shows that adding
whole-grain barley (dehulled or hull-less) or certain
dry-milled barley products to food can contribute to
lowering serum cholesterol. It was stated that the
effect of barley foods was in the same range as for
oat foods.

The FDA approval was based on a health claim
petition submitted by the National Barley Food’s
Council, including 11 human clinical studies. Six of
those were, however, excluded from the review by
the FDA for various reasons. Consequently, the
health claim is based on five human intervention
studies supporting the relationship between a
reduced risk of coronary heart disease and con-
sumption of barley B-glucan soluble fibre (6—10).
Three of the studies concerned hypercholesterolae-
mic men, one study concerned mildly hypercholes-
terolaemic men and women, and one women only.
In the study by Behall et al. (7), 25 men and 25
women were given test diets providing 0, 3 or 6 g
per day of barley B-glucan, but with approximately
the same amount of total dietary fibre. In compar-
ison with the 0 g per day B-glucan diet period,
there were statistically significant reductions in
serum total cholesterol following both the 3 and
6 g per day B-glucan diets (5 and 6% reductions,
respectively), as well as in serum LDL-cholesterol
(10 and 13% reduction, respectively). Serum high-
density lipoprotein (HDL)-cholesterol levels did
not differ between the test periods. The other
four studies were performed with between 10 and
21 men or women, and thus were all relatively
small.

Additional supportive studies

The effects of barley B-glucan on cardiovascular
and diabetic risk were reviewed recently (11). In this
review an unpublished study with isolated barley B-
glucan was briefly presented. Concentrated B-glu-
can extracts with high or low molecular weight
(molecular weights are not given) added to food
products were reported efficiently to lower LDL-
cholesterol in hyperlipidaemic subjects with and
without the metabolic syndrome. After 6 weeks of
treatment, mean LDL-cholesterol levels fell by 15%
in the group that received 5 g high molecular weight
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B-glucan per day, 13% in the group that received 5 g
low molecular weight B-glucan per day and 9% in
both of the groups that received 3 g of B-glucan
(high or low molecular weight B-glucan) per day.
These results showed that 5 g of B-glucan per day
was more effective than 3 g per day, and that in this
study molecular weight did not have a major effect
on the results. Inconsistencies in human data,
however, led the authors to conclude that additional
research is required for the clarification of certain
questions.

Cholesterol-lowering effect of a new barley ingredient
A new barley product (Aktivated Barley®, Nutri-
Tech International AB, Kristianstad, Sweden) has
been developed and part of the process has been
patented (12). The process includes boiling, flaking
and milling of barley kernels. The milled product is
distributed in 20 g packages and contains 5.0%
(1.0 g) B-glucan of high average molecular weight
(1.7 x 10° g mol ~'). The molecular weight distribu-
tion is similar to that of B-glucan in unprocessed
barley kernels. The product (20 g on three different
occasions per day) has been tested in a cross-over
design, single-blind, randomized, placebo-con-
trolled human study with 49 subjects, of whom 41
completed the study (13). The primary objective was
to determine the effect on LDL-cholesterol level
after 4 weeks of consumption in comparison to
placebo, which was an instant flour with added
cellulose. Both products contained about 11% total
dietary fibre. The subjects were mildly hypercholes-
terolaemic women and men with LDL-cholesterol
levels > 3.0 mmol 1~ '. Owing to laboratory failure,
only 39 subjects were analysed for efficacy. Second-
ary objectives were to study the effect of Aktivated
Barley on HDL and total cholesterol, triglycerides,
C-reactive protein, blood glucose, insulin and safety.

The study showed a significant 5% reduction
(» =0.0031) in LDL-cholesterol level after 4 weeks
consumption in comparison to placebo. Total
cholesterol and triglyceride levels were also signifi-
cantly reduced. The conclusion of the study was
that the studied population was likely to achieve
health benefits by reducing their LDL and total
cholesterol levels when consuming the processed
barley product.



Negative studies

Cardiovascular disease risk factors in mildly hy-
percholesterolaemic men (n =18) were studied in
a randomized, controlled, cross-over study with
enriched barley B-glucan (14). The preparation
(Glucagel) used contained 75% B-glucan, which
was insoluble in cold water and had a weak gel-
forming capacity. Active treatment comprised a
daily supplement of 0.67g B-glucan MJ~! in
different foods. There was no statistically significant
change in total cholesterol (—1.3%) or LDL-
cholesterol ( —3.8%) when compared between treat-
ments. During the preparation of Glucagel, the
molecular weight of the polysaccharide is highly
degraded by endogenous enzymes in the barley. The
low molecular
size could, at least partly, explain the lack of effect.
In an unpublished experiment from the author’s
laboratory, a Glucagel preparation was found to
have an average molecular weight of only about
100 000 g mol .

In another study (15), barley was milled and
treated with enzymes, and insoluble fibres were
removed. Such preparations did not lower total or
LDL-cholesterol levels when incorporated into
drinks, which was probably also due to a low
average molecular weight (40 000 g mol ).

Conclusions
There is enough evidence for an extension of the
claim about certain types of dietary fibre and
cholesterol-lowering effects according to the Swed-
ish Code to include barley fibres. Barley products
subject to the claim should provide 0.75 g of B-
glucan per serving or 3g per day in normal
consumption, as for oat products. The cholesterol-
lowering effects of products that have been treated
in wet processes should be verified. Since the active
fibre component in both oat and barley foods is
believed to be B-glucan, the claim can also be used
for foods containing ingredients from both cereals.
When consumed in cold drinks Aktivated
Barley® showed an expected effect on cholesterol
levels in mildly hypercholesterolaemic subjects. The
cholesterol-lowering effect after processing has
therefore been verified for this specific ingredient,
and a generic claim about barley fibres and
cholesterol-lowering effect can be applied to dry
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mixtures providing 0.75 g B-glucan per serving, or
3 g per day in normal consumption.
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