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Kazuyoshi NisHicAmr : Physiological Study on Dimorphism of Mucor rouzxianus.
I. Growth and Respiration.

Abstract.-A physiological study on the dimorphism of Mucor rouxianus (Class phy-
comycetes) was made under both the aerobic and anaerobic conditions. Of the results,
the following ones are noteworthy.

1) The growth rate, in shaking culture, arrived to a stational phase after-72 hours;
in static culture, however, it was seen after 96 hours. The total growth of cells expressed
as dryweight in shaking culture is as three times as the static culture.

2) Glucose is the most essential substrate on respiration of M. rouxianus. The optimz;l
concentration is 2x10-1 M. ’

3) Qcos/Qoy value varies by culture condition. The value attains the maximum in
nitrogen anaerobic culture.

4) The existence of the TCA cycle was assured in aerobically cultured M. rouzianus.

5) Sodium malonate slightly inhibited the oxidation of succinate by this organism.
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Fig. 1. Normal filammentous cells of Mucor rouxianus cultured on slant agar YPG medium.

Fig. 2. Yeast form cells of Mucor vouzxianus anaerobically cultured by COy in liquid YPG
medium.
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Fig. 6. Respiratory activity of M. rouxi-
anus on various concentration of
glucose.

Table 1. Qco. /Qo2 value by M. rouxianus cultivated under aerobic and anaerobic condition

- substrate .
glucose saccharose glycerine galactose
enviromental condition
air : 1.1 1.1 — 0.94
Ny 11.7 4.9 — 1.6
CO, 4.6 2.8 1.5 —
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Table 2. Methylere tiue reduction time by M. rouxianus in Thunberg tube
ggﬁgge— glucose|ethanolllactate |citrate gf 111{;1[1? a; o[succinate|fumarate|malate
b nl nt nl nt nwt nt nd nt A
( substrate .
" (IM) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
< M/15 buffer
:‘;:; PH4. 5 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
5 1x10-4M
- Methylene 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
p-! blue
B | distilled 1.0 - -] =] = — — _ _
mater
¢ g
% 5 suspension 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Methylene blue ’ , rqq7 roon ’ , , ’, ,
reduction time 23 10 2’117 | 222" | 15 12 2 15 20
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The effect of sodium malonate on oxygen uptake by M. rouriarus.
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Table 3. The degree of inhibition for sodium succinate catabolism by sodiurr malonate

Malonate (Mol) |
5%10-1 2%X10-1
substrate
% %
endogenous 20.3 14.2
sodium succinate 82.5 58.0

1X10-1 l 1X10-2
% %
14.6 0
47.0 19.5

1Xx10-3

%
0

0

Table 4. The degree of inhibition Sfor sodiium succinate catabolism by potassium cyanide
wtassmm cyanide
(Mol)| 5x10-4| 3%x10~4 [2.5%10~4 1.7X10-41.4X10-4[1.25%10-4] 1x10-4
substrate
% % % % % % %
endogenous 100 85.0 80.5 83.3 21.9 15.0 0
sodium succinate 100 94.2 100 90.7 41.3 53.0 0
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Fig. 8. The effectfofSpotassium cyanide on oxygen uptake by M. rowuxianus.
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Table 5. The degree of inhibition for sodium succinate catabolism by sodium fluoride

‘ sodium fluoride (Mol)
btt\ 2x10-1 [1.5%10-1| 1x10-1| 5x10-2 |1.25X10-2| 1x10-2
substrate —
% % % % % %
endogenous 82.5 62.5 24.9 11.2 5.0 0
glucose 47.9 35.0 20.5 0 0 0
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Fig. 9. The effect of sodium fluoride on oxygen uptake by M. rouxianus.
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