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STREPTOMYCES SP. 19@-1 CONTAINING GLUCOSE ISOMERASE.
THESIS ADVISOR : ASSOC.PROF.PAIROH PINPHANICHAKARN, PH.D.,
ASST.PROF.SURAPONG NAVANKASATTUSAS, PH.D., 120 PP.

: Streptomyces Sp. 199-1 can produce high activity of glucose
isomerase. The use of isolated glucose isomerase in high fructose syrup
pruduction is expensive because the enzyme cannot be reused and must be
removed from the product. Immobilization of whole cell glucose isomerase
may élleviate these problems. The appropriate technique and treatment,
conditions were studied as follows: firstly, the appropriate method
which provided high mechanical strength of cell pellets was selected.
Then, concentration of reagents used for immobilization, pH and duration
of the treatment were optimized. And finally, the substitution of CoCl_,

a toxic substance, with FeSO, and the addition of EDTA to reaction
mixture in order to prevent Mg precipitation were studied. The
suitable conditions for immobilization were obtained as follows: fresh
cells were heat fixed at 70" c for 18 minutes. The heat fixed cells were
treated with chitosan in acetic acid solution, then relmmoblllzed with
0.5% glutaraldehyde in @.5 M sodium acetate buffer at PH 5.8 for 1 hour,
shaped and dried, respectively. The cell pellets have average diameter
of ©.78 mm. and 2-4 mm. long.The recovery activity of the immobilized
cells was 548 unit/gm. (dry mass) or 50% relative to that of heat fixed
cells. The K e s of the enzyme for glucose from the cell pellets was
@.31 M and the effectiveness factor was @.55. The pellets showed good
stablllty at 30-56"c and at pH 8.8. The storage half life was 258 days
at 4°¢c ih 8.15 M sodium phosphate buffer at pH 8.@. FeS0, could be used
as an enzyme activator instead of CoCl and it 1ncreased 1.3 times of
activity. EDTA could prevent Mg pre01p1tat10n but also inhibit
enzyme activity. However, the effect of inhibition could be decreased by
adjusting the concentration of FeSO,, MgSO, and EDTA as 1x19 ~, @.91
and @.81 M, respectively. The activity of the immobilized cells was
investigated in packed bed reactor. At 65°c and pH 8.8, the maximum
conversion of fructose was 52%. The working half life of the pellets
were 625 hours.
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