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Abstract

Mucor rouzianus, Mucor spinescens and Penicillium citrinum were used for this study.
By these filamentous fungi long-chain fatty acids were utilized as sole cardon source.
The short-chain fatty acids had a little meaning as sole carbon source for these organ-
isms. But formic acid, n-butyric acid and n-valeric acid inhibited the growth of these
organisms. Among the long-chain fatty acids, the lauric acid only inhibited the
growth of P. citrinum. This growth inhibition by fatty acids is due to the inhibition on
the respiratory system. M. rouxianus formed so-called yeast-like cells in YP medium
under aerobic condition. This phenomenon disappeared by exogenous addition of
glucose or adequate carbon source. But, by the addition of valeric acid the formation
of the yeast-like cells could not be discontinued. The growth inhibition by wvaleric
acid was more conspicuously on n-valeric acid than iso-valeric acid.
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Table 1. Growth of Filamentous Fungi in YPF Medium*

dry wt. (mg)
% M. rouxianus M. spinescens P. citrinum
Control (YP) 0 80.1 71.3 79.4
0.2 68.8 58.4 84.1
Formic Acid (C1) 50 St o1 564
4.0 0.1 62.6 30.4
0.2 83.3 79.7 102.0
pesc hcid HEE A
4.0 79.2 192.3 181.4
0.2 103.1 98.6 68.5
n-Butyric Acid (Cy) %8 138'2 8 83
4.0 0.3 0.4 0
0.2 59.7 95.9 119.2
n-Valeric Acid (Cs) ég 8-% 8§ 8 1
4.0 0.7 0.2 0.1
0.2 114.8 127.6 1.7
Lauric Acid (C1o) 50 e do16 0’
4.0 325.6 45.0 0
0.2 126.8 122.2 75.0
Myristic Acid (C1s) 50 2o R8s 210
4.0 451.0 506.4 244.2
0.2 139.0 1334 137.1
USSR A
4.0 341.7 415.0 170.9
0.2 74.2 63.0 74.6
Stearic Acid (C1s) 20 1987 2554 2755
4.0 194.4 400.2 453.1

+In these experiments, cells of three species of fungus grown aerobically in YPF medium
were harvested, washed by hot distilled water and dried.
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Table 2. Comparison of Growth of M. rouxianus in YPG* and
YPO** Medium
dry weight
culture time
YPG YPO
hrs mg mg
12 5.0 0.6
24 165.7 22.3
36 283.7 299.3
48 380.8 304.6
60 380.8 437.0
72 302.3 419.9
84 344.6 543.4
96 314.2 515.7
108 284.5 494.9
* Sole carbon source is glucose.
** Sole carbon source is oleic acid.
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Fig. 1. Effects of lauric acid and myristic acid on oxygen uptake and carbon dioxide

output by three species of fungus.
Cells of three species of organism grown in YPG medium were harvested, washed
and transferred to Warburg flasks. Cells of M. rouxianus were added at 31.8 mg dry
Cells of M. spinescens were added at 37.8 mg dry wt.
/3.0ml. Cells of P. citrinum were added at 31.3mg dry wt. /2.0 ml.

wt. /2.0 ml to Warburg flasks.
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Table 3. » Comparison of Qcog/Qog Value of M. rouxianus Cultured
in YPG and YPO Medium
medium YPG YPO
Qcog 7.94 1.12
endogenous Qog 2.44 0.87
Qcoz/Qo2 3.24 1.28
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Fig. 2. Effects of n-valeric acid on oxygen uptake and carbon dioxide

output by two species of fungus

Cells of M. rouxianus grown in YPG medium were harvested, washed and resus-
pended. The suspensions were added at 17.0 mg dry wt. /2.0 ml to Warburg flasks.
Cells of P. citrinum were suspended at 19.4 mg dry wt. /2.0 ml to Warburg flasks.
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Table 4. Effects of n-Butylic Acid on Oxygen Uptake and
Carbon Dioxide Output by M. rouzxianus

endogenous ’ exogenous

0.1ml n-butyric acid ’ 0.3ml n-butyric acid

Qco. Qos Qc02/Q02' Qcoq Qo Qc02/Q02~ Qcog Qoz  Qcoz/Qoq
1131 477 2.3 |

12.2 6.0 2.63 l 10.13 3.88 2.6

M. rouzianus M. spinescens P. citrinum
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Fig. 3. Cell forms of three species of fungus grown on a YPF medium.
Carbon source : (A), (B) and (C), 1% glucose ; (D), (E) and (F), 19 lauric
acid; (G), (H) and (I), 1% myristic acid ; (J), (K) and (L), 19 palmitic
acid ; (M), (N) and (O), 0.29 n-valeric acid.
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Fig. 4. The forms of cells of M. rouzianus grown in a YP medium. In this
medium, carbohydrate and fatty acid as carbon source was not given. (P),
Cells were grown on the shaking culture. (Q), Cells were grown on the
static culture.
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Fig. 5. Variation of cell form of M. rouxianus grown in a YPF medium. In this
medium the carbon source was 0.01 and 0.03% of iso- and n-valeric acid.
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Variation of cell form of M. rouxianus grown in a YPF medium. In this medium
the carbon source was 0.05%and 0.1% of iso- and n-valeric acid. Cells of M.
rouzianus were not detectable on 0.1% n-valeric acid shaking culture.
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Variation of cell form of M. rouxianus grown in a YPF medium. In this
medium the carbon source was 0.3 and 0.5% of iso-valeric acid. Cells of
M. rouzxianus were not detectable on 0.3 and 0.5% n-valeric on both aerial
conditions cultures and on 0.5% iso-valeric acid shaking culture.
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