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Proteinase of Sphaerotilus natans (Part I)

Some Cultural Conditions for the Proteinase Production
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Table 1. Effects of Nitrogen Sources on
Growth and Proteinase Produ-
ction of S. natans.

Growth Proteinase
(O.D. at 610 nm) (O.D. at 660 nm)

Nitrogen source

Control 0.00 0.00
NH,Cl 0.03 0.01
(NH,4)9SO4 0.01 0.01
NaNO; 0.08 0.01
Polypeptone (Daigo)  0.98 0.14
Casitone (Difco) 0.85 0.01
Casamino acid (Difco) 0.32 0.01

Basal medium ; KH,PO4 0.1%, KoHPO, 0.4%,
NaCl 0.1%, MgSO . 7H,0 0.05%,
glucose 0.5%), nitrogen source 0.5%.
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Fig. 1. Effects of Yeast extract Concentrations on Growth and
Proteinase Production of S. natans.
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Table 2. Effects of Nitrogen Sources on
Growth and Proteinase Produ-
ction of S. natans.

Relative
activity (%)

Relative
Growth (%)

Nitrogen Source

Control 100 100
NH,CI 104 107
NH,NO; . 107 97
(NH,4)2SO4 121 68
(NH,4):HPO, 70 24
NaNO; 94 104
KNOg 102 102
Polypeptone (Daigo) 152 15
Casitone 182 3
Casamino acid 159 103

Incubation : 30°C; 18 hrs.

Glucose ; 0.5%, nitrogen source ; 0.5%, yeast
extract ; 0.3%.
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Table 3. Effects of Various Peptones on Growth and Proteinase
Production of S. natans.
Polypeptone Concentration Growth Proteinase
(%) (O.D. at 610 nm) (O.D. at 660 nm)

Polypeptone (Daigo) 0.5 1.17 0.24
Trypticase (BBL) 0.5 1.08 0.08
Casitone (Difco) 0.5 0.82 0.05
Lactalysate (BBL) 0.5 1.09 0.65
Proteose peptone (Difco) 0.5 0.85 0.05
Thiotone (BBL) 0.5 1.15 0.97
Polypeptone (BBL) 0.5 1.05 0.48
Casamino acid (Difco) 0.5 0.99 1.59

Glucose ; 0.5%, yeast extract ; 0.3%.
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Table 4. Effects of Nitrogen Sources
Concentration on Growth and

Proteinase Production of S.
natans.

Nitrogen Source Concentr- Relative Relative
ation (%) Growth (%) activity (%)

Control —_ 100 100
NH,Cl 0.05 112 90
0.1 116 115
0.5 115 106
1.0 88 57
(NH):HPO, 0.05 98 102
0.1 97 102
0.5 69 42
1.0 60 4
Polypeptone 0.05 121 129
0.1 125 138
0.5 130 15
1.0 166 4
Casamino acid 0.05 115 122
0.1 122 128
0.5 142 117
1.0 125 113

Glucose ; 0.5%, yeast extract ; 0.3%.
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Table 5. Effects of Amino Acids on Growth
and Proteinase Production of S.

natans.
Amino acid Concentrat- Relative Relative
ion (%) Growth (%) activity (%)
Control — 100 100
Aspartic acid 0.25 136 117

Glutamic acid 0.25 151 122
Glycine 0.5 77 73
Lysine 0.25 116 117
Phenylalanine 0.25 125 116
Tryptophane 0.25 106 98
Asparagine 0.5 67 66
Glutamine 0.5 77 73

Glucose ; 0.5%, yeast extract ; 0.3%.
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Table 6. Effects of Carbon Sources on Table 7. Effects of Metal salts on Growth
Growth and Proteinase Prod- and Proteinase Production of S.
uction of S. natans. ’ natans.

Carbon source Relative Relative Metal salt Concentration Relative Relative

Growth (%) activity (%) _ (mM) Growth (%) activity (%)

Control 67 1 Control — 100 100
Glucose 100 100 CaCl, 0.1 99 56
Xylose 48 5 ZnCl, 0.1 83 70

Arabinose 49 6 1.0 105 93
Ribose 79 95 NiCly 0.1 98 76
Fructose 82 90 1.0 14 11

Mannose 85 5 BaCl, 0.1 100 86
Galactose 54 1 1.0 9 18
Lactose 38 3 MnCl, 0.1 135 66

Maltose 96 87 1.0 133 81 .
Raffinose 39 4 SrCl, 0.1 100 98
Starch (soluble) 90 4 1.0 93 86
Carbon source ; 0.5%), polypeptone ; 0.1%, yeast HgCl, 0.1 0 0
extract ; 0.3%. 1.0 4 0
CoCl, 1.0 8 0
Tiebb, Glucose ZHOLE, MEELCL-LdHF  CuCl, 1.0 47 0
#is C-IRTH %o Fi: Ribose, Fructose, Maltose 3. SnCl, 1.0 61 0
ChicK D, ZOMOBEFREORMES X0 v7 4+  PbCH;CO0), 0.1 97 77
—HEECHTE=FAF ~HE LTLE o1 SBEMNE 1.0 9% 0
oYY (N1 N8 N FeSO4 0.1 103 76
1.0 132 0
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Fig. 2. Effects of Glucose Concentrations on Growth and
Proteinase Production of S. natans.
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Fig. 3. Effects of Initial pH on Proteinase Production of S. natans.
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Some cultural conditions for the proteinase of
Sphaerotilus natans strain 52 were studied. The
enzyme production was found to be markedly affected
by some components of the cultural medium.

1. It was observed that the addition of yeast
extract to the medium was essential for the enzyme
production. However, the enzyme production was
repressed in its higH concentration medium.

2. The presence of some organic nitrogenous
cdmpounds in the medium enhanced the enzyme pro-
duction as well as the cell growth. . However, when
a high concentration of some peptides, such as poly-
peptone, or inorganic ammonium compounds were
ad&ed, the enzyme production was c;)mpletely repres—
sed. .

3. The maximal production of the proteinase was
obtained when the organism was grown aerobically
at 30°C for 18 hrs in the medium coﬁtaining 0.1%
KH,PO,, 0.4% K,HPO,, 0.05% MgSO, - 7H,0,
0.1% NaCl, 0.5% -glucose, 0.1% polypeptone and
0.3% yeast extract with an initial pH value of 7.2.





