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Abstract In the present study, we isolated a new bacterial strain producing invertase (EC 3.2.1.26) and determined optimized

culture condition in flask culture. The strain was identified as Bacilus flexus determined by the 16S rDNA
sequencing method. The invertase was produced only in the sucrose medium as the sole carbon source.
Potassium nitrate was an adequate nitrogen source for enzyme production, whereas meat peptone showed the
highest bacterial growth. Enzyme production was increased about 2-fold when MgSO4-7H.O was supplemented
to the growth media. The optimum temperature was found to be 30°C for both enzyme production and bacterial
growth. Invertase exhibited pH optima in the range 5.0-6.0 and have a temperature optimum at 40°C, similarly
to other invertases found from different microbial sources. Several mineral ions (K and Fe) stimulated the
invertase activity, whereas some bioelements (Ag, Mg, and Mn) inhibited enzyme activity. Under the optimized
culture condition, the maximum enzyme production (over 250 units/mL) was achieved at 20 h. To the best of
our knowledge, this is the first time to report on invertase production by Bacilus flexus.
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Fig. 1. Phylogenic tree of the isolated strain determined by the
16S rDNA sequencing method. The isolated strain was
identified as Bacillus flexus. Bar, 0.002 substitutions per
nucleotide position.
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Fig. 2. Effects of carbon source on the bacterial growth and
invertase production in Bacillus flexus.

3.0 1000
I Bacterial growth
251 3 Enzyme production .
71800 =
g E
< 20} =
S -|600 S
B B
S 157 3
= o
2 {400 =
~“o—-’ 1.0 2
© =>
“ -200 g
05 w
0.0 Y . o . 0
S ¢ & & & &
o <& R R N 2
¢ & & & & &
€ W~ X ] & A&

Fig. 3. Effects of nitrogen source on the bacterial growth and
invertase production in Bacillus flexus.
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Fig. 4. Effects of mineral source on the bacterial growth and
invertase production in Bacillus flexus.
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Fig. 5. Effects of temperature on the bacterial growth and
invertase production in Bacillus flexus.
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Fig. 6. Influence of pH on invertase activity. Enzyme activity
was measured in the presence of sucrose as substrate in
0.1 M acetate buffer (pH 4-5), 0.1M phosphate buffer
(pH 6-8). The maximum activity was expressed as 100%.
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Fig. 7. Effects of temperature on invertase activity. Enzyme

activity was measured after incubating the enzyme

reaction mixture at various temperature (20°~70°C) for

30 min. The maximum activity was expressed as 100%.
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Table 1. Effects of metal ions on invertase activity

Metal ions Relative activity (%)
None 100

Pb(NOs), 105.8

AgNO3 88.2

Kl 113.7

KCI 107.8

MgSO4 62.7

MnCl,4H,0 80.3

FeS0O4.7H,0 1M11.7

CuS04.5H,0 96.0
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Fig. 8. Time profiles of bacterial growth and invertase production
in Bacillus flexus.
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Fig. 9. HPLC chromatograms to identify the reaction products at
6 and 20 h. S: sucrose G: glucose F: fructose. Arabic
numerals refer to retention time. The reactions were
carried out with the reaction mixture of 50 g/L sucrose
solution (20 mL) and crude enzyme solution (20 mL)
under the optimized reaction conditions.
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