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Abstract-o-Gatactose, o-mannose, D-XylOSe, L-arabinose, and o-glucuronic acid and its y-lactone were exam- 
ined as carbon sources for the culture of Aspergilfus,flavus. D-Mannose was taken up the most rapidly and D- 

glucuronic acid and its 1;-lactone the least rapidly. A partially degraded polysaccharide from peach tree gum 
(Prunus persica [L.] Batsch) containing the above sugars together with o-glucuronic acid and its 4-O-methyl ether 
was used as substrate for another A.,~auu,s culture. It was found that u-galactose was the major sugar passing 
into the culture medium with lower proportions of D-xylose, L-arabinose, 2-O+D-glucopyranuronosyl-o-man- 
nose. and 6-O-P-o-glucopyranuronosyl-u-galactose. This indicates that the fungus produces extracellular exo- 
and endo-glycanohydrolases which may be useful in structural studies on polysaccharides. 

INTRODUCTION 

THERE are different opinions on the origin of gum 
exudates. Some believe that they are normal plant 
products while others suggest that they arise from 
pathological infections to seal off the infected 
region where they are synthesized. The diversity of 
residues and linkages found in gum polysacchar- 
ides may lead to a more effective sealing off of 
plant wounds since such material may be immune 
to the degradative enzymes in bacteria or fungi[ 11. 
This diversity of building units and glycosidic lin- 
kages indicates it is highly probable that a complex- 
system of enzymes is involved in their biosynthesis 
and renders structural identification difficult. 

Certain gums contain entrapped enzymes cap- 
able of effecting their autolysis and this may also 
be effected by fungi. Studies on such enzymic 
degradation of gum polysaccharides would be of 
great value in elucidating their structures since dis- 
tinctive oligosaccharides should be obtained. This 
paper describes an examination of the breakdown 
of a partially degraded polysaccharide from peach 
tree gum by Aspergillrrs,flavus. 

RESULTS AND DISCUSSION 

The growth of the micro-organism on the 
various monosaccharides contained in peach gum 
is shown in Fig. 1. It can be seen that of the various 
carbon sources, o-mannose was metabolized most 
rapidly. On the fourth day of culture the surface of 
the solution was covered by a dense layer of myce- 
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lium which sporulated. The reducing power of the 
medium was by then 03 its initial value and by the 
seventh day this had reduced to zero. Growth in 
media each containing one of the other three neu- 
tral sugars (o-galactose, D-xylose, and L-arabinose) 
was slower than on mannose but similar to each 
other ; the reducing powers decreased over thirteen 
days to zero. D-Glucuronic acid and its y-lactone 
were the least suitable sources of carbon for the 
growth of the micro-organism. Even after thirteen 
days, 69% of o-glucuronic acid and 78% of its y- 
lactone were still present in the medium (Fig. 1). 
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Sugars liberated into the solution during growth 
of A.,~/uL’LI.s on a partially degraded acidic polysac- 
charide from peach gum were chromatographi- 
tally identified. It was shown that the main sugar 
produced by hydrolysis was u-galactose and that 
there were smaller amounts of v-xylose and L-ara- 
binose. and trace quantities of t\t’o oligosacchar- 
ides chromatographically indistinguishable from 
the standard aldobiouronic acids 2-O-p-u-gluco- 
pyranuronosyl-rl-mannose and 6-O-j?-u-glucopyr- 
anuronosyl-n-galactose (R,;,, , (solvent B) 0.78 and 
0.56, respectively). The detection of thcsc degrada- 
tion products proved that the micro-organism pro- 
duced exo-glycanohydrolases catalyzing the split- 
ting of D-galactose from non-reducing ends of 
polysaccharide chains and of pentoses probably 
present as terminal residues in side-chain 121. 

The specific viscosity of the culture medium de- 
creased rapidly during growth. On the fourth day 
it was 45:;. and on the tenth day ?.I’>, of the initial 

value. This indicated the presence of extracellular 
endo-glycanohydrolases in the medium (Fig. 2). 

The degraded polysaccharide used was homo- 
geneous when studied by electrophoresis and by 
sedimentation on ultracentrifugation. It had a 
molecular weight of 22.000. an cq. wt of 770, [z]b” 
= f32.6 (c I in HzO), and -0Me = 0950;‘,. Its 
constituent residues, 4-O-methyl-D-glucuronic 
acid: I>-glucuronic acid: n-galactose: n-mannose 
were present in the molar ratio of 0.24:0-76: 2.6:1 
and there were traces of r_-arabinose and II-xylosc. 
It will be noted that these molar ratios relate to 1 
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equivalent of the uranic acid residues[?]. In the 
polysaccharide the u-galactose and the I,-mannose 
units are linked by fl( l- 6) and p( I 2) glycosidic lin- 
kages, respectively[4:]. After the period of culture 
the polysaccharide isolated from the medium was 
also homogeneous on elcctrophoresis. The mole- 
cular weight was not determined as the polysac- 
charide did not sediment on ultracentriliigation at 
I.8 x IO’G. Its eq. wt was 5x0, [$;I = +X1 
(c 1 in HzO). -0Me = I~W’,,. The molar ratios of 
4-O-methyl-r,-glucuronic acid: I,-glucuronic acid: 
D-galactose: I,-mannose wcrc 0.33: 0.78: 1.66: OX?. 
Pentoses were not present in the hydrolyzate. A 
comparison of the two sets of molar ratios shows 
that the ratio of the two uranic acids remains prac- 
tically unaltered. However. the ratio of II-galac- 
tose: u-mannose, 2.6: I. in the initial substrate 
changed to 2.0: 1 in the polysaccharide isolated 
from the medium after culture. It is not clear 
whether the u-galactose split off derived from the 
main chain or from side-chains of the polysacchar- 
ide. Further studies dealing with this problem are 
in progress. 
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its y-lactone. The media were initially adjusted to pH 4.5 by the 
addition of tartaric acid. The conidia of A. ,fluous were sus- 
pended in sterile H,O and used as the inoculum. The inocu- 
lated media were incubated without agitation at 28’. Samples 
withdrawn from the media at different times during growth 
were used for analysis. 

Isolution ofthe polysuccharide from rhr culturr mrdiurn. After 
14 days growth on the degraded polysaccharide. the centrifuged 
filtrate was passed through a column of Sephadex G-25 to 
remove salts. The aqueous salt-free eluate was reduced in vol. 
and the polysaccharide precipitated with EtOH. The precipitate 
was washed with 60% EtOH, dissolved in water, and the solu- 
tion freeze-dried. 
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