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A proanthocyanidin-free (ani-free) barley with improved quality, Mokkei 92-130, was bred from
the cross between Ant 13-347, an ant-free mutant and Haruna Nijo, a Japanese malting barley
variety. The malting and brewing quality of the line are described in this paper, while its
agronomic performance will be summarised elsewhere. Mokkei 92-130 achieved high levels in
some malting quality character including hot water extract, diastatic power and apparent
attenuation limit, which were significantly low in most of the ant-free lines and varieties
previously reported. Cell wall degradation was also improved. Overall malting quality was
found to be satisfactory in Mokkei 92-130. Pilot-scale brewing trials showed that Mokkei 92-
130 had superior colloidal stability (less haze formed)in its final beer compared with the normal
counterparts. Beer brewed with ant-free barley at a pilot-scale performed as well as the
standard production in sensory evaluations soon after bottling, although it was rated poorer
than the control after one month storage at ambient temperature.
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INTRODUCTION

Permanent haze or chill haze in beer is due to the
precipitation of proteins by polyphenols!415.
Proanthocyanidins present in the testa (seed coat) of
barley kernel are considered to be the most potent of the
haze causing polyphenols2814152023 There are two
practical ways for brewers to achieve high physical or
colloidal stability of beer; one is pitching silica gel or
degrading enzyme to remove or degrade proteins, the
other is to absorb polyphenols to
polyvinylpolypyrolidons (PVPP)141820, Alternatively
proanthocyanidin-free (ant-free) barley might be used as
raw material. In such barley, the biosynthesis pathway
of proanthocyanidins is genetically blocked. Overall this
represents a more natural and potentially inexpensive
step forward in colloidal stability of beer22.

Since the first report of an ant-free barley mutant in
197616, many ant-free barley lines have been produced
through mutagenesis. As had been expected, beer brewed
from the malt of these mutants and even of their
progenies exhibited improved colloidal stability81022.27.29,
However, the ant-free lines have been reported to have
several severe problems with either their agronomic
performance or malting quality, or both. From an
agronomic point of view, they showed poor grain

plumpness2419.25, Jow thousand kernel weight21? and low
yield41924,

Major problems in malting quality in the ant-free lines
were significantly lower levels of extract47.10.11,19,22.27,28,
diastatic power2411.2227.29 and apparent attenuation
1imit2222529 than current commercial varieties. In recent
reports, however, acceptable levels of diastatic power
have been achieved?528. Incomplete cell wall
degradation was also observed; resulting in high extract
difference247.101127,  low  friability?>?7,  high
viscosity2527.29 and high wort beta-glucant22. The
finished beer brewed from the malt of an ant-free line
was rated poorly in sensory evaluation?2. However, no
detrimental effects were also reported on the final beer
from the other ant-free lines??, and acceptable flavour
and flavour stability was reported for another linel3.

Because of these defects, no ant-free line or variety has
been widely grown even though it may contribute to
superior colloidal stability in beer. The genes coding ant-
free characteristics appear to have a negative effect on such
quality characters as described above and it is suggested
that breeding ant-free barley with acceptable quality is
difficult#19. On the other hand, no genetic linkage that
might prevent the development of a high-yielding ant-free
barley with acceptable malting quality has been indicated?.
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