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Abstract —

The catalytic activities of immobilized glucoamylase in a packed bed column and

a continuous stirred tank reactor have been compared. Rapid production of glucose from lique-
fied starch have been studied through the continuous liquefaction and saccharification using
settling chamber. The immobilized glucoamylase with chitin gave the saccharification yield
of 20% with the dextrin concentration of 100 g/l in a residence of 20 min. in a packed bed
column. The half-life of immobilized glucoamylase with chitin was 19 days. The glucoamyalse
immobilized in chitin and encapsulated with Ca-alginate gave the saccharification yield of 6%
with the dextrin concentration of 50 g/l in a residence of 20 min. in a packed bed column.
The Ca-alginate encapsulated and chitin immobilized glucomylase had a half-life of 25 days,
which is 6 day larger than that of the immobilized glucoamylase with chitin only. In continuous
liquefaction and saccharification, the glucose yield was 17% for the liquefied starch with naked

barley concentration of 50 g/l in a residence of 20 min.
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Zol wpxjgl £ 285 2 3 mol NaCl3} 0.1 mol ace-
tate buffer(pH 4.8) & A}8-3}¢] 38F2] glutaraldeh-
yde 2 ZAZER b2 AMHe E405S AlH A
718led AE EAE £v)13sTH(10).
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Fig. 1. Schematic diagram of experimental set up for
the continuous liquefaction and saccharification.
Symbols: 1; reservoir, 2; continuous stirred tank reac-
tor for hquefaction, 3; two stage settling chamber, 4;
packed bed reator for saccharification.
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Fig. 2. Schematic diagram of experimental set up.
Symbols: 1; stirred tank reactor, 2; enzyme immobili-
zed packed bed reactor.
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X5 50 g/l AN el 150 g/i7}A] W 8kAH
A& 3t o (Fig. 2).

Dextrin®] F%x7} 50, 75, 100, 150 g/iY o}, &
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Fig. 3. Effect of dextrin concentration on the conversion
of glucose.
Substrate; dextrin, temperature; 60C, pH; 4.8, reside-
nce time; 20 min. Symbols; X 50g/, * 75g/l, +
100 g/l, © 150 g/I.
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Fig. 4. Operating stability of immobilized enzyme.
Substrate; 10% dextrin, temperature; 60C.
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Fig. 5. Effect of flow rate on the initial reaction rate
in the recirculation fixed bed reactor.
Substrate; dextrin, temperature; 60C, pH; 4.8.

Chitinel] J2H A7l & & AF Ca-algiante® enca-
psulationA} 7! 33} & 4~ 2] kinetics+ recirculation fi-
xed bed reactor® ARE-3le] 27| HHE-E ko] v]X|=
4 gEs AT ¥SEE7E {59 9%
2] obe oA el dextrin sXolA 2] yE
22w AFH-E E3led Kinetic parameter?) V.2t
Kn& T3 (Fig. 5,6,7).
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Fig. 6. Effect of substrate concentration on the initial
reaction rate in the recirculaton reactor.
Substrate; dextrin, temperature; 60C, pH; 4.8.
Symbols: O 6.0 mi/min.,, X 15.6 m{/min..
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Fig. 7. Line-weaver Burk plot for the initial reaction
rate in the recirculation reactor.

Flow rate at 6.0 mi/min., V... 0212 mmol/min-g, K.;
6.06 g/l, flow rate at 156 m//min, V,.; 0.203 mmol/
min-g, K,; 4.77 g/l. Symbols: O 6.0 m//min,, X 15.6
ml/min..

R o

W] o2 4 4 AUk §% 6.0 mi/min.¥ 75
15.6 m//min.ol| A Zt7}e] 7| A F oA 9) HEHEE
s, o) & wlglo 2 3o Kinetic parameters!
V.2t K, 2 F3gdcl §£¢) 60mi/mind o,
Vowe 0.212 mmol/min-ge] 3L K2 6.06 g/fo] %}
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Fig. 8. Effect of dextrin concenfration on the conversion
of glucose in packed bed column of encapsulated im-
mobilized enzyme.
Substrate; dextrin, temperature; 60C, pH; 4.8, reside-
nce time; 20 min. Symbols: O 50 g/, * 75g/, + 100
g/l, X 150 g/l
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Ca-alginated| encapsulationA)Z)! E3E 401 2|6t
=k-lg ko

8lod, packed bed columnel A <¢d&Fj o2 dext-
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Fig. 9. Operating stability of encapsulated immobilized

enzyme,
Substrate; 10% dextrin, temperature; 60TC.

of 150 g/i®] Dextring 333 E& uf, A4tA]e] 83
g/-held] tisled, Ca-alginateol] A 3A17]-L ol
P ArAd o] 15 g/l-h& Chitinol] 1A} 8}sle] AL&-E 7]
o] B3t 18%2] 3tas-5 el

o] A5} AlAEl2] operating stability® &}
At Hl2-2 5 60C 4}, 10% dextring 7|22 &}
A&xgo R o] LAZFE A9 activityE S35l
60C, pH4.8¢|4 o] ZAF A A2 HH7= 269 9]
Atk o]= chitinell XA 3AIZL el wl&] w77}
6d AE o A3l Hezy oA wizl7)r}) oAl
71& EAE encapsulation?] 7 ©. E M4 mass transfer
resistance”’} F7F=E$17] Wi AR AAzHG
(Fig. 9).
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Fig. 10. Continuous liquefaction and saccharification.

Substrate; naked barley, flow rate; 34 m//min. liquefac-
tion; 90C, pH; 6.0, saccharification; 60C. Symbols: O
50g/l, + 75g/l, @ 100g/l, * 150 g/l.
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= aAsk o dH el 55 50, 75, 100, 150 g/i =
W shA] A Aldsleich

T5E LA AMRSE olfE, 7)Y FEE
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