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Effect of agitation on leakage process of intracellular nucleic acid-related substances from sus-
pended mycelia* Tanaka, H. and K. Uepa (Department of Biochemica! Engineering,
Tokyo University of Education, Tokyo 153) Hakkokogaku 56: 15-18. 1978.

Experiments were made in order to clarify the mechanism of the remarkable leakage
of intracellular nucleic acid-related substances observed on mechanical agitation of mycelial
suspension. As reported previously, the leakage occurred through two processes, namely,
the degradation of intracellular high molecular nucleic acid-related substances (HN) to
low molecular ones (LN) and the permeation of intracellular LN through the surface
layer of mycelia.

In the present report, the following facts were demonstrated. Agitation has a direct
effect on the latter process. Permeation did not occur through a biochemical system
which promoted the permeation of LN, but by diffusion. Therefore, it was suggested that
the direct effect of agitation on the permeation was to decrease mass-transfer resistance in the

surface layer of mycelia and/or in the liquid film around mycelia.
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Fig. 1. Schematic diagram showing leakage of
nucleic acid-related substances on agitation
of mycelial suspension.

Table 1. Relation between shaking time and
ribonucleolytic activities. :

Ribonucleolytic

Shaking time activities Leakage
(hr) (units/mg) (Eze0)

0 33.0 0.179

1 32.6 0. 385

2 31.9 0. 590
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Temperature(°c ) Table 2. Effect of temperature on 4Ez¢0.
20 Agitator speed 40
A ( r;())m) Tem([g(g)a ture (4Ez260)1 (4Eze0)0  *(4Eze0)2
550 35
sl 75 40 12 0.200  0.060  0.140
' ’ 20 0.240  0.106 0.135
n 30 0. 450 0. 300 0.150
g 30 35 0.635 0. 350 0. 285
1.0 40 — 0.635 —
A 35
i 20 * (AEge0)2=(4E260)1-(4E260)0
=R 79
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Fig. 2. Effect of temperature on leakage of nu-
cleic acid- related substances.
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Fig. 3. Response of leakage of nucleic acid-related substances to agitator

speed change.
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Fig. 4. Leakage of nucleic acid-related substan-
ces under aerobic and anaerobic conditions.
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