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THE EFFECT OF SUGARS AND NITROGENOUS COMPOUNDS
UPON THE METABOLISM OF STREPTOMYCES AUREOFACIENS

CuANG SHU-LIEN
{(Department of Bacteriology and Immunology, Chinese dcadersy of Medical Sciences, Peking)

On the basis of Mu4ypyH’s theory that changes in the environmental condition may influence
the patterns of metabolism of the living organisms, we ohserved in this study the metabolic
changes of Strepromyces aureofaciens when several kinds of sugars and nitrogenous compounds
were added to the medium, ‘ . :

In the medium with corn steep liquor, glucose was used by S. awreofaciens, while L-arabinose
was not utilized. The utilization of sucrose by the organisms depended upon the ratie of the concen-
tration of ammonium sulfate and sucrose in the medium. If the ratio was 1:10 or 1:50, sucrose

¥ RO R SO B T AT R WA AR R R R — M O A S

© PERZREMEMHRFTPTEESHRIES http://journals. im. ac. cn



1—2 #§ s i RICaEd TS TR B 75

could be utilized. A ratio of 1:1 or 1-2 would cause a suppression of its utilizatien.

During the fermentation of glucose, the metabolic change of S. aureofaciens procecded quite
regularly. After incubation of 48 hours a little amount of aureomycin was produced, glucose was
started to be wilized, but the amount of ammonium nitrogen and the pH value of the culture wers
decreased. After 72 hours of fermentation, the yield of the antibiotc reached to a maximal level.
Glucose in the medium was further utilized, Ammonia nitrogen and pH value of the culture were
Jlso further decreased. After 72 hours of fermentation, the sugar was almost completely
consumed, the amount of aurcomycin began to decrease, while the amount of ammonium nitrogen
and the pH value of the medium began to increase slightly. ‘

The rate of the utilization of sucrose by S. aureofaciens was slower than that of glucose, but the
concentration of aureomycin reached to a high level after 120 hours.

When Learabincse was incorporated a very small amount of the andbiotic was produced, but
a large amount of ammonta was accumulated and the pH value of the medium was increased at the
cinetime. Tn the whole process of fermentation the mycelium Showed slight growth, the ammonia
nitrogen and pH. value were maintained at high levels. ,

The same meizbolicphenomena were also scen when the ratio of ammenium sulfate and sucrose
in the medium was not suitable for the metabolic activity of S. aureofaciens, as well as in the
courrol, to which no sugar was added.

From these results it was clearly demonstrated that there was a close relationship between the
rve of the utilization of sugars and the aurcomycin production. When the sugar was first utilized
by S. awreofaciens, the biosynthesis of the aniibiotic began to take place. When the concentration
of the sugars in the medium dropped to a certain level, the amount of aurcomycin rose to. a peak.
As soon as the sugar was completely or nearly completely exhaused, the amibiotic production stopped.
[l the sugars could not be utilized or no sugar was supplied little or no antibiotic production was
found. Comparison of the effect of the 3 kinds of sugars on the biosynthesis of the antibiotc by
S. aureofaciens showed that the effect of sucrose was best, thag of glucose was the next and effect
of L-arabinose was the worst, '

All three ammonium salts—sulfate, chloride and oxalate, could be utilized by 8. awrcofaciens,
and the metabolic pictute was similar. The active metabolism cccured about 72 hours after the
fermentation, at this time, the sugar was utiized rapidly and the biosynthesis * of aureomycin
increased, ‘The ammonia nitrgen and pH value of the culture. were decreased. Comparison of the
offect of these 3 kinds of ammonium salts on the biosynthesis of the antibiotic showed. that
ammonium sulfate was he best, ammonium chloride was the next, and the effect of ammonium
oxalate was the worst.

Among the 7 Kinds of amino acids tested only D T.serine showed a little beneficial cffect on
the biosynthesis of the antibiotic. However when it was mixed with the other amino acids, this
favorable effect frequently disappeared, - Cysteine in concentration of 0.1% in the medium completely
inkibited the growth of the organism. This ichibition could be overcome by the incorporation of
other 14 amino acids which are present in the corn steep liquor as analysed by E. V. Chardinal
¢t al. . ) '

Tn the medium containing” 14 amino acids, as mentioned above, the growth of the organism was
weak. This seems to indicate that the active principles in the corn steep liquor for stimulating the
hiosvnthesis of the antibiotic might nat be the amino acids which it contained.
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