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1,5-Anhydro-D-fructose (AF) is a sugar with an antioxidant capacity, which is produced by the
action of o-1,4-glucanlyase on starch. This study examined the effect of AF on the growth of
various microbes. The enzymes responsible for AF metabolism in two different microorganisms
were also studied in detail. |

The growth of gram-positive bacteria in this study was inhibited by the addition of AF to the
medium. - The growth of Listeria monocytogenes was partly inhibited by the addition of AF or NaCl,
while additive inhibition was observed with a combination of AF and NaCl. AF also inhibited
growth, formation, and germination of spores of Bacillus subtilis. The growth of Staphylococcus
aureus (a typical Gram-negative bacterium) was strongly inhibited, whereas the growth of
Escherichia coli (a typical Gram-negative bacterium) was barely inhibited. AF was converted to
1,5-anhydro-D-glucitol (AG) by S. aureus and E. coli, and released into the medium. AG was
adsorbed and metabolized by E. coli in the medium.

NADPH-dependent AF reductase (AFR) activity were observed in cell-free extracts of S. aureus and
E. coli, and the enzyme that catalyzed the conversion of AF to AG was purified from E. coli
(EcAFR-AG). 1t is suggested that the inhibition of S. aureus was due to the exhaustion of NADPH
after conversion of AF to AG using AFR. By contrast E. coli may be able to regenerate NADPH
via AG assimilation. ‘

Sgccharomyces cerevisiae converted AF to AG and 1,5-anhydro-D-mannitol (AM), which is a C,
epimer of AG. However, neither of these derivatives were used as an energy source. Two types of
AFR (ScAFR-AM and ScAFR-AG) were isolated from S. cerevisiae and characterized. ScAFR-AM
only reduced AF and it had no oxidizing activity, thus, the enzyme was classified as :
1,5-anhydro-D-fructose reductase (AM-forming). This is the first report of the presence of
AFR-AM in a eukaryote.

The amino acid sequence of SCAFR-AG matched D-arabinose dehydrogenase, which catalyzes the
| oxidation of D-arabinose to D-arabinono-1,4-lactone. The relative activity during AF reduction was
higher than that during D- arabinose oxidation and the optimum pH for the reducing reaction matched
the physiological value. Thus, the enzyme was considered to be AF reductase (AG-forming) rather
than D-arabinose dehydrogenase., the specificities of SCAFR-AG, which reduces AF and oxidizes

L-xylose, yielded a new system for AG generation with NADP-NADPH cycling.

This study examined the effects of AF on the growth of microorganisms and evaluated its potential
as a bacterial growth inhibitor. Three AF-reducing enzymes purified from E. coli and S. cerevisiae,
were characterized in detail to provide insights into the metabolism of the novel sugar, AF.
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