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Enzymic synthesis of Oligosaccharides by Penicillium Chryso-
genum Q-176.

The enzymic synthesis of oligosaccharides by wvarious
organisms including molds, yeasts and bacteria from disacchar-
ides has been reported recently by several workers!—7). During
the study of the utilisation of different carbohydrates by
P. chrysogenum Q-176, it was observed that this strain is
capable of synthesising oligosaccharides from the disaccharides
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maltose and sucrose. A preliminary survey of the enzymes
involved in the synthesis when the mold was grown on different
sugars was therefore undertaken and we report briefly the
results of these investigations.

The mold P. chrysogenum Q-176 was grown in submerged
cultures for six days at 25—26° C. using the medium con-
sisting of minerals as defined by Jarvis and Jornson®) and
different carbohydrates. Both the culture filtrate and the
mycelium were tested for enzymic activity. The sugars used
for the growth of the mold were glucose, maltose, lactose and
sucrose. The mycelium was washed free of broth, dried
between folds of filter paper and ground to uniform consistency
with water (1:10 w/v on moist basis) and carborundum. The
extracts were autolysed under toluene at 0-4° C. for 18 hrs.
and centrifuged. The supernatant was used as a source of
enzyme. The culture solutions were used as such.

As substrates, representative sugars from the different
groups like pentoses, hexoses and disaccharides were used.
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Fig. 1. Chromatogram showing the synthesis of isomaltose and

oligosaccharides from maltose by the mycelial extract of the mal-

tose grown culture. Numbers indicate time of incubation in hrs.

S Standard mixture of glucose (G); maltose (M); isomaltose (IM)
and maltotriose (3 T).

Fig. 2. Chromatogram showing the formation of sugars from ara-

binose (2), glucose (3), maltose (4) and sucrose (5). No. 1 is control

without the added substrate. The suffixes indicate the time of

incubation in hrs. The mold was grown on sucrose medium. The

marked bands are: A4 Arabinose; I7 Fructose; G Glucose; S Sucrose;
M Maltose; IM Isomaltose; M T Maltotriose.

The reaction mixture consisted of 2 c.c. 1% substrate solution,
2c.c. M/5 acetate buffer (py 5-0), and 1 c.c. of enzyme so-
lution. Aliquots of reaction mixture were drawn periodically
and the enzyme destroyed by heat. The sugars formed during
the reaction were identified by the circular paper chromato-
graphic technique®),1%). Figs. 1 and 2 are typical chromato-
grams showing the time course of the conversion of the sugars
into other carbohydrates. The isomaltose and maltotriose
used for identification were prepared in these laboratories by
enzymic methods. Isomaltose prepared from the octaacetate
which was obtained through the kind courtesy of Dr. A. THOMP-
soN of the Ohio State University, and maltotriose kindly
supplied by Prof. S. PeaT of the University College of North
Wales, Bangor, England, were also used for the purposes of
identification of the sugars in the hydrolysates.

Among the substrates investigated, synthesis and trans-
formation of sugars were found to occur with maltose, sucrose
and arabinose (Fig.2). The culture solution (with maltose
as the carbohydrate source for growth) converts maltose into
the disaccharide isomaltose, two trisaccharides (namely mal-
totriose and one of unknown constitution) and one higher
saccharide. The mycelial extract is also capable of synthesis-
ing the above oligosaccharides from maltose. Hydrolysis also
occurs concurrently with synthesis, resulting in the formation
of considerable amounts of glucose. Another observation
common to all mycelial extracts is the formation of a band
occupying the position of isomaltose on the chromatogram
from sucrose, glucose and fructose being obtained as products
of hydrolysis (Fig.2). The partial conversion of arabinose
into a sugar occupying the position of glucose by the mycelial
extracts has also been observed (Fig. 2). This has been pro-
visionally identified as glucose.

The mechanism of synthesis of these oligosaccharides is
presumably one of transglycosidation as proposed by Pax
et al?).
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Further investigations on the isolation and purification
of these enzymes and the carbohydrates synthesised by them,
are in progress.
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