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MICROBIAL DEGRADATION OF UNNATURAL CARBOHYDRATES
I. Degradation of eight pentoses by soil microorganisms

Ken Izumort and Yuhji HATABE

Numbers of microbes in the soil that can grow on D-ribose, L-arabinose, D-xylose (natural pentoses), L-ribose,
D-arabinose, L-xylose, D-lyxose, or L-lyxose (unnatural pentoses) as a sole carbon source were counted. In 1g of the
garden and forest soils, about 10° to 10° of bacteria that can utilize the individual pentose as a sole source of carbon
were found However in the sea mud in the Inland Sea, about 10% to 10° of pentose utilizing bacteria were found and
no microbe that could grow on L-lyxose or L-ribose was determined.

It seemed generally that natural pentoses were degradated rapidly by soil microorganisms. On the other hand,

unnatural ones were utilized more slowly after some mutations.
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Fig. 1. Structures of eight pentoses. (N; Natural pentoses, U; Unnatural pentoses)
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Fig. 2. Growth of soil microorganisms on eight pentoses  Fig.3. Growth of soil microorganisms on eight pentoses

and D-glucose. and D-glucose
(102 g of garden soil was inoculated. (O; natu- (10~ 3g of garden soil was inoculated. Symbols
ral, 1. D-glucose, 2. D-ribose, 3. D-xylose, 4 are the same as Fig.2)

L-arabinose, @; unnatural, 5. L-ribose, 6. L-
xylose, 7. D-arabinose, 8 D-lyxose, 9. L-lyxose)
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Fig 4. Growth of soil microorganisms on eight pentoses Fig.5 Growth of soil microorganisms on eight pentoses
and D-glucose. and D-glucose.
(10~ *g of garden soil was inoculated. Symbols (10~ %g of garden soil was inoculated. Symbols

are the same as Fig.2) are the same as Fig.2)
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Fig. 6 Growth of soil microorganisms on'eight pentoses  Fig.7. Growth of soil microorganisms on eight pentoses
and D-glucose and D-glucose. )
(10~%g of garden soil was inoculated. Symbols (1077 g of garden soil was inoculated Symbols
are the same as Fig 2) are the same as Fig. 2.)
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Table 1. Numbers of pentose utilizing bacteria
in the garden soil Table 3. Numbers of pentose utilizing bacteria

in the sea mud.

Natural Unnatural

pentoses Numbers/g pentoses Numbers/g Numbers/g
D-Ribose 108 L-Ribose 108 Pentoses Station *
L-Arabinose 10° D-Arabinose 10° A B C D
D-Xylose 108 L-Xylose 10: Natural
D-Lyxose 105 L-Arabinose 10® 10* 10° 10*
L-Lyxose 10 D-Ribose 10* 108 10¢  10%
D-Glucose 107 D-Xylose 10° 108 10 10°
] Unnatural
Table2 Numbers of D-glucose and D-lyxose D-Arabinose 10° 10? 10 10°
utilizing bacteria in various soils. D-Lyxose 10° 102 107 107
. L-Lyxose 0 0 0 0
Soils ;
Cacbohvd L-Ribose 0 0 0 0
aroonydrate  porest Forest Radish Rice Garden Xyl 2 2 2
soil A soil B field field soil L-Xylose 10 0 10 10
-Gl 10 o 10° 10
D-Glucose 107% 107 107 107 10 D-Glucose v w 0 0
D-Xylose 107 10° 108 107 108 * Sea mud at Harimanada in the Inland Sea.

% Numbers/g
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Fig 8. Growth of D-lyxose utilizing strain D1 on eight ~ Fig. 9 Growth of D-lyxose utilizing strain D2 on eight
pentoses, D-mannose and D-glucose. pentoses, D-mannose and D-glucose.
(Symbols are the same as Fig.2 except 10 is (Symbols are the same as Fig. 8)
D-mannose.)
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Fig 10. Growth of L-lyxose utilizing strain L1 on eight Fig, 11.
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