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Enhancement of surfactant on release of secretory enzyme, such as a-amylase, acid phosphatase and alkaline

phosphatase, was investigated during submerged culture of Rhizopus oryzae. Morphological changes of colony was oc-

cured; small pelletal form in 0.18 mM of sodium dodecy] sulfate, pulpy form in 0.48 mM of sodium deoxycholate, and

filamentous form in absence of surfactant. Supplement of sodium dodecy! sulfate induced 9 times increasing activity of

a-amylase and that of acid phosphatase 25 times in cultural fluids. Alkaline phosphatase was increased 11 times in

cultural fluid and also stimulated in cytoplasm with supplement of sodium deoxycholate.
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Fig. 1. Relationship between growth of mycelia
and change of pH and residual content of glu-
cose and protein in media during submerged
culture of Rhizopus ory:zae.
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Fig. 2. Comparison of growth pattern and chan-
ge of pH in culture fluid in presence of surfac-
tants.
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Fig. 3. Time course of amylase formation in su-
bmerged culture supplemented with surfactants.
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Fig. 4. Effect of DOC-and SDS-supplement on
acid phosphatase relase into culture media.

Growth conditions and denotations on surfactants
were the same as shown in Fig. 3.
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Fig. 5. Effect on alkaline phosphatase release
into culture fluid.

Growth condition and denotation were the same
as shown in Fig. 3.
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Table 1. Comparison of activity of extracellular
enzyme in culture fluid to the intracellular enzy-

me in cytoplasm of mycelia at logarithmic phase.

Enzyme activity (units/mg of protein) of

Alkaline
phosphatase

Treat-

ment a-Amylase Acid

phosphatase

Extra Intra Extra Intra Extra Intra

0.27 1.15%x10°
3.22 1.25%x10°
6.34 1.04%x10°

Control 0.38 ND 3.15 30.9
DOC 0.67 ND 2,04 98.6
SDS 2.25 ND 7.05 59.5

ND, not detectable.
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Table 2. Effect of surfactant addition on enzyme

productivity in culture fluid

+ surfactant
Ratio of enzyme yield(————

Treat- Growth - surfactant
ment  phase a- Alkaline Acid
Amylase phospha- phospha-
tase tase
Logarithmic .76 0.64 11.77
Early transition 3.31 0.85 0.74
DOC
Late transition 3.83 113 1.48
Stationary 6. 09 11.11 7.15
Logarithmic 5.92 2.36 24.60
Early transition 5.91 0.62 1.22
SDS
Late transition 2.42 1.88 6.19
Stationary 7.92 6.73 16. 56
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