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Abstract — The enzymes were immobilized by treating the microbial cells in 0.05% chitosan
and 0.28% glutaraldehyde solution. The activity of immobilized cell was about 535 IGIC/g.
Glucose isomerase was purified by 6.5 times after homogenization using 60% (NH,),SO, fractio-
nation, DEAE-cellulose and Sephadex G-150 gel filtration. The molecular weight of enzyme
was about 140,000 when it was measured by HPLC and the purified enzyme had only one
band by electrophoresis. It showed good enzyme activity at pH 7.5 and 75C. The optimum
conditions for enzyme reactions were shifted to pH 7.0 and 80C when the enzyme was immobi-
lized. The enzyme reaction was activated by the addition of 5~10 mM magnesium ion and
the thermostability was improved by the addition of 0.25 mM cobalt ion. The enzyme activity
was competitively inhibited by sugar alcohols.
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Table 1. Ammonium sulfate fractionation of glucose
isomerase

Ammonium suflate Protein Concentration Activity

saturation of precipitate (mg/m{} (AAbs.)
40% 25.90 1.249
o0% 3.43 1.728
60% 11.26 8.004
70% 16.63 7.874
80% 18.26 7.124
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DEAE-cellulose2} Sephadex G-150°2.2 A AgH

o}&3 Zh

Model © Shimadzu LC-6A

Column . Shimpak-Diol(7.9 mm X 25 cm)

Mobile phase : 10 mM phosphate buffer(pH 6.9)
containing 0.2 M sodium sulfate

Flow rate © 1 m{/min

Detector : UV detctor(280 nm. 0.08 AUFS)

ga0 22 % HA

1. Step 1. Cell 37 3 autolysis | homogenizer
(FisherA}l, soniz demembrator, Model 300)& o]&
&te 10 ke & 10% AMe] F 108-7F WY zha)= ukA] o
123] AA|s}gitd. Glucose isomerase— membrane-
bound enzymeo]E.2 X} ] lytic enzymeS o] &3}
7] $18ke] 50Cel| A 24417} zlEnlokA| A autolysisE
A A 8)ol=d] olu autolysisE 57| €8} toluene 1
%E A7tk

2. Step 2. (NH,),;SO, fractionation . Table 1e¢{]4]
o} 7ro] (NH).SO, 60% Z3HA} A= F2 glucose
isomerase %7}7} 7} wgke v 2 60% (NH,),S0,
g o]&3l AAartWAS 3lslein).

3. Step 3. DEAE-cellulose column chromatogra-
phy ! Table 2¢l|4 B vle} #Fo]l tris buffere &
A9 #A48 dA3] AHslsizz 0.05M phosphate
buffer(pH 6.0) & AF-317 3X20cm columne] 4]
flow ratee= 30mi/hrE g2 NaCl 10M gra-

dient8 AHg-3c}

Table 2. Effect of buffers on the enzyme reaction obtai-
ned from isolated strain. Each buffers (0.4 M, pH 7.0)
were used when the substrate was made

Sample Phosphate Tris-HC A/B
buffer (A) buffer (B) ratio

Freeze Dried Cell 0.940 # 0.312 3.01
Immobilized Cell 4.520 2.890 1.56

#: Unit is AAbs.
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Table 3. Comparison of immobilized enzyme activities
from 5. luteogriseus TH34 and commercial enzyme

Activity

Sample Reative activity
{AAbs. 560)* (%)
Comercial enzyme 0.750 100
(265 IGIC/g)y**
Chitesan treated enzyme 3.262 435
Chitosan and glutaldehyde 1.517 202

treated enzyme

*Activity assay condition; 0.01g immobihized cells were
subjected to react fro 20 min. at 70C

**IGIC/g meams 1mmmobilized glucose i1somerase co-
lumn unit/g

Table 4. Summary of purtfication procedures for glucose isomerase from Streptomyces luteogriseus TH34

Procedure Total protein Total activity Specific act. Yield Purification
(mg) (units) (U/mg protein) fold
Gulture extract® 3842.40 153204.8 39.9 100 1
Ammonium sulfate 562.65 40871.0 90.7 33 2.3
fractionation
DEAE-cellulose 155.50 32387.8 208.3 21 5.2
Sephadex G-150 18.90 47873 253.3 3.1 6.3

*Culture extract i1s the supernatant after autolysis
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Fig. 1. DEAE-cellulose column chromatogram of glucose isomerase from 5. luteogriseus TH345.

Flow rate: 50 mi/hr

124

®

20 |

: =
» 1.0 &
— 0
E =
= 06f 124
05t =
= =
S 04} {08 2
= (.3 -
"._."' e ] U
2 02 04 £
“0.1f §

D To = WA = = r y *, O
0 10 20 30 40 50 60 70 80 90

Fraction No.
Fig. 2. Gel filtration of glucose isomerase from S. luteogriseus TH34 on Sephadex G-150.

Column szie: 2.5X90cm, flow rate: 20 mi/hr.
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Flg 3. Polyacrylamide ge!l electrophoresis of partlally
purified glucose isomerase treated with (-mercaptoe-
thanol and SIS.

Reference proteins: A. a-lactoalbumin (14,400), B. tryp-
sin ingibitor (20,000}, C. carbonic ahydrase (30,000},
D. ovalbumin {43,000), E. albumin (67,000} and F. phos-
phorylase b (94,000).
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Fig. 4. Estimation of molecular weight using HPLC,
A: B-amylase (MW 200,000), B: alcohol dehydrogenase
(MW 150,000), C: BSA (MW 66,000). Arrow denotes

glucose 1somerase from S. [lufeogrseus TH34.
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Fig. 5. Temperature activity profile of purified glucose
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