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Abstract — The conditions for the B-fructofuranosidase production from alkalophilic, thermophilic
Baciillus sp. TA-11 were investigated. The maximal enzyme production was obtained when the
strain was cultured at 50C for 36 hrs with batch culture in the optimal medium containing 1.0%
sucrose, 0.6% yeast extract, 0.1% each of KH,PO,, K.HPO,, NaH,PO,, and initial pH 9.5, and the
final enzyme activity under the above condition was 102 units per m/ of cell free extract.
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Fig. 1. Effect of the concentration of sucrose on 3-fruc-
tofuranosidase production.

Culture was carried out in 500 m/ flask (shake) at 50T
for 24 hours in the basal medium.
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Table 1. Effect of nitrogen source on production of
B-fructofuranosidase from Baciflus sp. TA-11

AT
L

Dry B-Fructo-

Nitrogen source (%) cell i furan{;)s.;dase
mass activity
(mg/mi} (U/mi)
Tryptone (0.6) 0.90 15.6
Peptone (0.6) 0.75 25.0
Yeast extract (0.6) 1.78 54.4
Beef extract (0.6) 0.92 36.1
Casamino acid (0.6) b —C
Corn steep liquor (0.6) 1.46 11.7
Urea (0.6) — -
NHAC] (01) - -
Ammonium sulfate (0.1) - —
Ammonium acetate {0.1) — —
Ammonium citrate (0.1) — —
Ammonium oxalate (0.1) — —
NH,NO; (0.1) 0.57 5.6
NH,HCO; (0.1) -
NaNO; (0.2) — -
KNO:s (02) o “"
Yeast extract (0.6)
+ Tryptone (0.5) 1.07 42.8
(1.0) 1.07 36.1
{1.5) 1.35 37.2
(2.0) 1.65 36.7

“‘Dry cell mass was determined as described in Mate-
rials and Methods after cultivation in flask (shake) at
50C for 24 hours in the basal medium.
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Fig. 2. Effect of the concentration of yeast extract on
B-fructofuranosidase production.

Culture was carried out in 500 m/ flask (shake) at 50C
for 24 hours in the basal medium.
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Table 2. Effect of inorganic salt on production of
B-fructofuranosidase from Bacillus sp. TA-11

eeerereeiit eeereiverries ror,
prmm— pr—— il

Dry cell B-Fructo-
. ) mass? furanosidase
Inorganic salt’ (mg/m) activity
(U/mi)
CaCl, 1.04 30.7
MgC(l; 1.65 17.8
NaH,PO, 2.50 40.1
Na,HPO, 2.35 31.6
K,HPO, 1.05 37.0
KH:PO, 1.98 494
MgS0O; — —a
CaS0y - -
CuSQO, — -
FeSQ, 0.90 6.1
MnSO, 0.02 3.8
K,HPO,+ KH,PO, 2.30 43.3
K,;HPO, + NaH,PO, 2.00 41.8
KH,PO, + NaH.,PO, 2.30 44.4
K;HPO, + NaH,PO, 2.52 62.2
+ KH.PO,

“Concentration of inorganic salts were 0.15%, except
for the mixture which contained 0.1% each.
"Dry cell mass and “'(—) refer to Table 1
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A 77t 285 mg/ml, 2.70 mg/mi, 2.50 mg/mi
olglx AEAAANFE 76 U/ml, 71U/ml, 74 U/mi=
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2 A 7zkzicidata not shown).




200

]
.i 80 -
—— ] 30
E :
2 T
> 80T | =
= g
-
S 420 %
S E
@
g 40 - %
% / £
2 -
y 170 8
2 20+ >
o o)
O
=
o
T
AN L . . 0.0

S 5 7 3 Q 10

Initial pH

Fig. 3. Effect of initial pH of medium on f-fructofura-
nosidase production.

Culture was carried out in 500 m/ flask (shake) at 50C
for 24 hours in the basal medium.
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Fig. 4. Profiles of cell growth and B-fructofuranosidase
activity during flask culture.

Culture was carried out in the enzyme production
medium containing 1.0% surcrose, 0.6% yeast extract,
0.1% K,HPQO, and KH,PQ, at 50C.
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Fig. 5. Profiles of cell growth, residual sugar and (-
fructofuranosidase activity during batch culture in 7 /
fermentor with pH control.
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Fig. 6. Profiles of cell growth, residual sugar and j-
fructofuranosidase activity during batch culture in 7 !/
fermentor without pH control.
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