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Two isolates of C-7 and S-34, which were identified as Bacillus licheniformis and Enterobacter
cloacae, were shown the highest phytase productivities among the 23 and 44 strains isolated from the
fermenting corn and soybean meals, respectively. The phytase productivity with B. licheniformis
was maximized at pH 6.0, 30°C after 5 days of incubation and E. cloacae was maximized at pH 7.0,
35°C after S days of incubation. The bacterial phytase productivity with each bacterium was signifi-
cantly increased or decreased by the addition of various concentrations of 6 carbon and 7 nitrogen
sources including glucose, sucrose, KNO,, and NH,Cl.
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Fig. 1. Effect of temperature on the production of phy-
tase and the growth of isolates from fermented soybean
and corn meals.

B. licheniformis; phytase production(®), growth(o), E.
cloacae; phytase production(m), growth(OJ).

Relative phytase productivities were calculated, based
on 100% of the highest productivity.

Table 1. Phytase production of some bacterial isolates from fermented corn and soybean meals

Isolate Released Relative: p.hytase * Isolate Released Relativg thtase*
Phosphorus(ug/mi) productivity(%) Phosphorus(ug/m/) productivity(%)
C1 8.0 39.0 S-1 17.0 85.0
C5 1.6 7.8 S-3 13.0 65.0
C-6 9.2 449 S5 11.0 55.0
C-7 20.5 100.0 S-16 11.4 57.0
C-10 9.2 44.9 S-17 12.8 64.0
C-12 4.4 215 S-34 20.0 100.0
C-14 8.0 39.0 S-37 9.8 49.0
C17 0.4 1.9 S-42 8.4 42.0

*Relative phytase productivities were calculated, based on 100% of C-7 and S-34 which were the strains shown the hig-

hest phytase productivities.
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Fig. 2. Effect of initial pH on the production of phytase
and the growth of isolates from fermented soybean and
corn meals.

B. licheniformis; phytase production(e), growth(o), E.
cloacae ; phytase production(®), growth(01).

Relative phytase productivities were calculated, based
on 100% of the highest phytase productivity.
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Fig. 3. Effect of incubation time on.the production.of
phytase and the growth of isolates from fermented soy-
bean and corn.meals.

E. licheniformis; phytase production(e ), growth(o), E.
cloacae; phytase production(m), growth(D).

Relative phytase productivities were calculated, based
on 100% of the highest phytase productivity.
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Table 2. Effect of various carbon sources added to
basal medium on the production of phytase of B
licheniformis from fermented com meal
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Table 4. Effect of various nitrogen sources added to
basal medium on the production of phytase of B.
licheniformis from fermented corn meal

Carbon sources Amount of carbon Relative phytase
added sources used(%)  productivity(%)
None (Control) — 100
Soluble starch 3.0 143
Glucose 3.0 150
Lactose 0.1 95
Maltose 0.1 108
Sucrose 3.0 124
Na-citrate 1.0 76

Table 3. Effect of various carbon sources added to
basal medium on the production of phytase of E.
cloacae from fermented soybean meal

Carbon sources Amount of carbon Relative phytase

added sources used (%) productivity(%)
None (Control) — 100
Soluble starch 0.1 170
Glucose 0.1 180
Lactose 0.1 209
Maltose 0.1 204
Sucrose 0.1 207
Na-citrate 0.1 142
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added sources used(%) productivity(%)
None (Control) — 100
NaNOg3 1.0 100
KNO; 3.0 174
NH4NO; 2.0 101
(NH4)2S04 2.0 105
NH/Cl 1.0 92
Urea 0.1 81
Peptone 0.5 183

Table 5. Effect of various nitrogen sources added to
basal medium on the production phytase of E. cloacae

‘from fermented soybean meal

Nitrogen sources Amount of nitrogen Relative phytase

added sources used (%)  productivity(%)
None (Control) — 100
NaNO; 0.1 136
KNO3 0.1 29
KH,NO, 0.1 188
(NH4)2504 3.0 218
NH,Cl 0.1 209
Urea 0.1 31
Peptone 0.1 81
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