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Studies on the Production and Characteristics of
Glucose Isomerase from Streptomyces sp. GI 32.

Suh, Hyung-Joo, Jin-Man Kim, Tae-Kyung Lee and Han-Chul Yang*

Institute of Biotechnology, Korea University, Seoul 136-701, Korea

Streptomyces sp. GI 32 with high production of glucose isomerase was isolated from soil. The max-
imum enzyme production was observed in the culture medium containing 1% sorbitol, 0.6% tryp-
tone, 0.4% yeast extract, 1ImM Fe,(SO,); with initial pH 7.0 when the cell was cultured at 35°C
about 18 hours with shaking. The enzyme was partially purified by ammonium sulfate fractionation
and DEAE cellulose chromatography. The enzyme was also appeared to be relatively thermostable,
and no apopreciable inactivation was observed after incubation at 70°C for 1 hour. The optimal pH
and temperature of the enzyme were pH 8.0 and 70°C, respectively.
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Table 1. Effect of carbon sources on the production
of glucose isomerase from Streptomyces sp. GI 32.

Carbon sources Final Cell mass Units/Dry cell mass

2%) pH  (mg/mi) (Ulmg)
Xylose 8.00 3.38 29.57
Sucrose 8.60 1.88 28.04
Glucose 7.90 4.24 6.13
Fructose €.20 2.60 2.37
Glycerol 7.40 4.90 13.16
Sorbitol 8.40 2.46 44.36

Cultivation was carried out for 24hrs at 30°C in basal
medium containing 1.0% peptone, 0.5% meat extract,
0.25% yeast extract, 0.5% NaCl and 0.05% MgSO,-7TH,0
with initial pH 7.0.
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Table 2. Effect of sorbitol concentration on the
production of glucose isomerase from Streptomyces
sp. GI 32.

Sorbitol Fina] Cell mass Units/Dry cell mass
(2%) pH {mg/ml) (Ulmg)
0.50 8.46 2.57 51.77
1.00 8.32 2.23 52.92
1.50 8.30 2.34 49.22
2.00 8.30 2.49 43.98

Cultivation was carried out for 24hrs at 30°C in basal
medium containing 1.0% peptone, 0.5% meat extract,
0.25% yeast extract, 0.5% NaCl and 0.05% MgSO,7H,0
with initial pH 7.0.

Table 3. Effect of yeast extract and tryptone concen-
tration on the production of glucose isomerase from
Streptomyces sp. GI 32.

Tryptone Yeast Final Cell mass Units/Dry
extract cell mass
(%) (%) pH  (mg/ml) (Ulmg)
1.0 0.0 8.60 2.08 74.10
0.8 0.2 8.60 2.39 143.09
0.6 0.4 8.60 2.24 198.14
0.4 0.6 8.70 2.67 127.45
0.2 0.8 8.65 2.85 99.82
0.0 1.0 8.70 3.09 78.90

Cultivation was carried out for 24hrs at 30°C in basal
medium containing 1.0% sorbitol, 0.5% NaCl and 0.05%
MgS0,-TH,0 with initial pH 7.0,
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Fig. 1. Changes of enzyme activity, pH of medium, and
cell growth during the cultivation of the strain GI 32.
The reaction was carried out at 35°C.
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Fig. 2. Chromatography of the glucose isomerase on
DEAE-cellulose.
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Table 4. Summary of purification of glucose isomer-
ase from Streptomyces sp. GI 32.

Steps Volume Total Total Specific Yield Purifica-
activity protein activity cation
(ml)  (units) (mg) (units/mg) (%) fold

Crude ext. 2000 3301560 9196  359.02 100 1
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Fig. 3. Effect of pH an activity and stability of the glu-
cose isomerase.

Buffer used were acetate buffer (e), Tris buffer (m),
NaOH-glycine buffer {4) at the concentration of 0.05M.
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Fig. 4, Effect of temperature on activity and stability
of the glucose isomerase,
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