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Abstract: Barley is an excellent source of non-starch polysaccharides, i.e. soluble fiber (f-glucans and arabinoxylans),

it contains many important vitamins (vitamin E and vitamin B-complex) and enzymes (superoxide dismutase, cata-

lase). A set of the malting varieties and a line KM 1057 had statistically significantly higher content of arabinoxylans
(4.40-5.58%) compared to the other KM lines (CZ origin) and the variety Merlin (Canada origin) (3.51-3.64%). Content
of B-glucans in grain of varieties/lines was in a reverse order. The variety Merlin and lines KM (4.10-6.08%) had higher

B-glucan content compared to the malting varieties and lines KM 1057 (2.78-4.02%). In the studied set of varieties/lines,

strong negative correlation (r = —0.78**) between content of B-glucans and arabinoxylans was determined.
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INTRODUCTION

Barley is the primary cereal used in the produc-
tion of malt worldwide. Significance of barley
as a raw material for production of nutritiously
valuable healthy foods was underlined in 2005
when the US Food and Drug Administration (FDA)
confirmed the qualified health claim linking bar-
ley to prevention of cardiovascular diseases (as
a result of high content of food fiber). Research
on grain nutritious composition and number of
clinical studies have proved that consumption of
barley grain is an effective tool for the control of
type 1I diabetes, the digestive system diseases,
disrupted immunity of the organism and other
civilisation diseases. Barley grain is an excellent
source of soluble and insoluble dietary fiber and
other bioactive constituents, such as vitamin E,
B-complex vitamins, enzymes, minerals, and phe-
nolic compounds (GAMLATH et al. 2008; IZYDOR-
czYK & DEXTER 2008).

The non-starch polysaccharides (NSP) of the
barley kernel are structural components of the
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cell walls in hull, aleurone, and endosperm tissue.
The NSP’s are not digested by the human digestive
system. Content of dietary soluble fiber is formed
by B-glucans and arabinoxylans in a barley grain.
Barley fiber and particularly B-glucans are not
desirable for the brewing and malting industries.
They increase density of malt or beer, prolong
filtration, and cause haze and sediments in beer.
High B-glucan content is not favorable for animal
feed either, especially the broiler industry (NEw-
MAN & NEWMAN 2008).

The structural characteristics of arabinoxylans
that can be at variance depending on their ge-
notypic or cellular origin include the ratio of
arabinose to xylose residues (IZyporRCczYK &
DEXTER 2008). Very specific is the presence of
ferulic acid (usually 0.1-0.2% of the weight). Ara-
binoxylans are highly capable of binding water.
Some arabinoxylan fractions are water-soluble
and form extra viscous dispersions. Differences
in solubility depend on the level of branching.
Soluble arabinoxylans are important components
of flour.
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MATERIAL AND METHODS

The set of 8 malting varieties of spring barley
and 4 hulless lines (KM lines) were grown in field
experiments with low and high inputs (of fertiliz-
ers and pesticides) at the Experimental Station of
Mendel University of Agriculture and Forestry in
Zabéice near Brno (CZ) over the period of 2007 -
2008 in three repetitions.

B-glucans were measured by the FIA method
(Flow Injection Analysis) (HAvLOVA 2001). Arabi-
noxylans were assessed using spectrophotometric
methods after Douglas (HAVLOVA et al. 2001).

Chemical data from p-glucan and arabinoxylan
analysis were evaluated by a two factor-analysis of
variance ANOVA using the program STATISTICA
7.0 (StatSoft, Inc. Tulsa, Oklahoma, USA). The
multiple range test of mean values (LSD-test, P =
0.05) was used as the post hoc procedure when
the F-test from ANOVA indicated significant dif-
ferences among cultivars and years.

RESULTS AND DISCUSSION

Mean squares for the cultivars, growing years,
treatment and their interactions, in B-glucans and
arabinoxylans were highly significant (P < 0.001)
as indicated by the ANOVA F-test. The year and
interaction of the inputs and year did not affect
arabinoxylan content significantly.

Mean B-glucan content (Table 1) in the studied
set was 4.23% within the interval of 2.78-6.08%.
EHRENBERGEROVA ef al. (2008) described -glu-
can content in various barley lines in the range
of 4.03-7.57%, GAMLATH et al. (2008) reported
1.8-6.1% and IzyporczyYK and DEXTER (2008)
3.6-9.7%. REY et al. (2009) reported average [3-glu-
can value of 55 g/kg compared to 35 g/kg for cul-
tivars and lines with nonwaxy starch.

Average arabinoxylan content in grain was 4.47%,
i.e. 3.66-5.46% (Table 1). GAMLATH et al. (2008)
showed larger range of arabinoxylan content
(2.2-7.0%) and [zyporczyk and DEXTER (2008)
reported percentage range of arabinoxylans be-
tween 3.50—-6.05%. FLEURY et al. (1997) reported
that the amount of arabinoxylans in the western
Canadian hull-less barley (3.37-4.30%) was sig-
nificantly lower than that in two- or six-rowed
(5.41-6.42%) covered barley.

Statistically significantly higher percentage
B-glucan content was detected in the variety

Table 1. Average B-glucan and arabinoxylan contents in
grain of the spring barley varieties/lines (2007-2008)

Varieties/lines Arabinoxylan (%) B-glucan (%)
Merlin 3.66° 6.08"
KM 1910 3.67° 4.104
KM 2084 3.732 5.758
KM 2283 3.73 527
Bojos 4.44> 3.31°
Prestige 4.54b¢ 3.34°
Jersey 4.68"¢ 4,024
Malz 4.72¢ 4.68°
Amulet 4.78¢ 3.70¢
Tolar 5.064 3.97¢
Sebastian 5.144 3.73¢
KM 1057 5.46¢ 2.78°

Merlin (6.08%, Table 1) versus to all the other
varieties in the set. But this variety also had the
lowest arabinoxylan content (3.66%) in grain and
did not differ significantly from the other KM
lines (3.67-3.73%) with the exception of the line
KM 1057. The line KM 1057 had statistically sig-
nificantly higher arabinoxylan content (5.46%)
versus all the studied varieties/lines but at the
same time it had statistically significantly lower
B-glucan content (2.78%). Further, higher con-
centration of f-glucan in grain was determined
in the lines KM 2084, KM 2283 and the variety
Malz (4.68—5.75%). The line KM 1910 (4.10%) and
the other malting varieties (3.31-4.68%) belonged
to the varieties with lower B-glucan content. In
the studied set of varieties/lines, strong nega-
tive correlation (r = —0.78**) between content of
B-glucans and arabinoxylans was determined. This
finding is confirmed by higher representation of
arabinoxylans in the above mentioned line KM 1057
(5.46%) and the malting varieties (4.44—5.14%) with
the exception of the variety Merlin (3.66%). On
the contrary, the variety Merlin together with the
lines KM 2084, KM 1910, and KM 2283 had the
lowest arabinoxylan content in grain (3.66—3.73%),
but high p-glucan concentration.

On the average, the grain samples from the
treated experiments had statistically significantly
lower -glucan content (4.03%) than those from the
untreated ones (4.42%). Arabinoxylan content was
higher in the treated experiment (4.61%) compared
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to the untreated experiment (4.31%). On average
in 2008 the varieties had higher f-glucan and
arabinoxylan content (3.58% and 4.43%, respec-
tively) than in 2007 (4.88% and 4.47%, respectively).
Weather conditions of years in the growing location
affected non starch polysaccharides as previously
confirmed by EHRENBERGEROVA et al. (2008) and
FLEURY et al. (1997).

CONCLUSION

Varieties with high p-glucan and arabinoxylan
contents could be perspective for human diet.
These requirements were fulfilled by the malting
variety Malz in our experiment. The other variet-
ies/lines either had high p-glucan content and low
arabinoxylan content (Merlin, KM 2084, KM 2283,
and KM 1910) or low B-glucan content and high
representation of arabinoxylans (KM 1057, Tolar,
Sebastian). Therefore, strong negative correlation
was determined between -glucan and arabinoxylan
content (r = —0.78%**). The varieties with lower
content of non starch polysaccharides are desir-
able for use in the malting industry.

Acknowledgements: The authors acknowledge the
financial support of the Ministry of Education, Youth
and Sports of the Czech Republic (Project RC No.
1M0570).

S244

References

EHRENBERGEROVA J., BREZINOVA BELCREDI N., PsoTAa
V., HrRsTKOVA P.,, CERKAL R., NEWwMAN C.W. (2008):
Changes caused by genotype and environmental con-
ditions in beta-glucan content of spring barley for
dietetically beneficial human nutrition. Plant Foods
for Human Nutrition, 63: 111-117.

FLEURY M.D., EDNEY M.]., CAMPBELL L.D., CRow G.H.
(1997): Total, water-soluble and acid-soluble arabinox-
ylans in Western Canadian barleys. Canadian Journal
of Plant Science, 77: 191-196.

GAMLATH J., ALDRES G.P,, PAN0zzo0 J.F. (2008): Barley
(1—3; 1 —4)-p-glucan and arabinoxylan content are
related to kernel hardness and water uptake. Journal
of Cereal Science, 47: 365-371.

HaviLovA P. (2001): B-glukany a jejich vyznam pro pi-
vovarstvi. Kvasny pramysl, 47: 174-175.

HAVLOVA P, MIKULIKOVA R., PRYMA J. (2001): Nové sméry
sladafské analytiky. Kvasny primysl, 47: 164—168.

IzyporczYK M.S., DEXTER J.E. (2008): Barley -glucans
and arabinoxylans: Molecular structure, physicochem-
ical properties, and uses in food products — a Review.
Food Research International, 41: 850—868.

NewMAN R.K., NEwmAN C.W. (2008): Barley for Food
and Human Nutrition: Science, Technology, and Pro-
ducts. 1% Ed. Willey, New Jersey.

ReY J.I., HAYEs P.M., PETRIE S.E., COREY A., FLOW-
ERS M., OHM J.B., ONG C., RHINHART K., Ross A.S.
(2009): Production of dryland barley for human food:
Quality and agronomic performance. Crop Science,
49: 347-355.



