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Abstract

Diazotized chitin(CHITN) as supports of immobilized enzyme, which was obtained by alkaline
bydrolysed chitin with NaNs and HC) was employed to prodoce CHITN-Gase with glutaraldehyde
as bifunctional reagent. Activities of CHITN -Gase were determined with reaction of p-uitre-
phenol-8-D-glucopyranoeside(PNG) in plug flow reactor as a reference of CHITA-Gase. Their
optimum temperature, pH, Km' and Vmazx', mass transfer coefficient(lh), effectiveness factor(y)
were plotted with variation of flow rate and H/D. Mass transfer coefficient(h} of those enzymes
increased because of their flux, as flow rates were increased and controelled by reaction rate.
Effectiveness factor(?) of both enzymes were nearly 1.0
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Fig, I. f — Glucosidase attachment with time on o.
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Fig. 2. Comparison of the released glucose accord-
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Fig. 3. Comparison of the releasd glucose accord-
ing to diameter of reactors and flow rate
and temperature, CHITN 35-Gase.
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Fig. 4. Comparison of the released glucose according to pH variation of CHITA 35-Gase and CHITN 35-Gase
at the optimum temperature, ¢ 8.5mm reactor, .4ml/min.
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Fig. 5. Tendency of Km’ and Vmax' CHITA 35-Gase (a) CHITN 35-Gase (b) with the different superficial

velocity and reactors.
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’}I‘ab]e 1. Correlations of reactor size, flow rate, space time and superficial velocity on CHIT 35-Gase

Reactors Reactors Superficial Reieased
Supports size  diameter height H/D Flow rate Space time velocity glucose
(mesh) (cm) {cm) {em) (=) (rml/min} (=) (cro/moin} (> 10°MyL)
A N A N A N A N

04 566 6.60 3.18 2470 3.132

35 0.05 0.40 80 21 450 525 0.8 2.83 3.30 6.37 2462 3.143
1.2 1.88 2.20 9.55 1.839 2.894

1.6 142 1.65 12.73 1.532 2.785

0.4 539 513 1.21 2.207 3.148

0.65 8.5 i1 105 169 0.8 270  4.56 2.41 2.094 3.225

1.2 1.80 3.04 3.62 1.435 3.048

1.8 1.35 228 4.82 1.167 2.986

04 6.07 B8.84 0.95 2.381 3.236

0,75 55 8 7.3 107 0.8 304 442 1.81 2.533 3.332

1.2 2.08 295 2.72 1.889 3.107

1.8 1.52 2.21 3.62 1.718 2980

04 497 851 0.70 2418 3.247

0.85 3.5 [§] 4.1 7.1 0.8 248 4.26 1.41 2495 3.342

1.2 166 284 2.14 2500 3.169

18 124 213 2.82 1.718 2.892

11 : CHITA 35-Gase N : CHITN 35-Gase
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v i observed rate of enzyme reaction e F2 9K} (Exiernal effectiveness factor, 7e)
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WY 5EE A E Al vER FEH 7 HE ggooxg Y 58 9 Folmz G Yo
o st 39 Fel2E ofg o2 Fy 749 EdHC.
ﬁ{:]_l?).
v/ @ Vmax)  {((S)s/Km) (1+5/Km)
hY Reo== = (8)
7= —— Vehem/Vmex (14 [S)s/km) (S/Km)
Vmax (S)s (D
Kerfg]: Al&gAdAs Fldex Slse 44 54 FE 5

A9 AAsEolnE % (g 4 ZuE, 2

Table 2. Comparison of the [8]s, (v} and effetiveness factor of CHITA 35-Gase and CHITN 35-Gase according

‘to the different flow rate and reactor, at optimum condition (A pH5.0,50°C, N:pH 5.0, 70°0)
Flow rate R 8ls [v} 7. i 7 Released
- . ) glucose
{ml/min) (x10°M/D) (X 10°M/min) (= (=) (—) (x 10M/L)

0.4 A 0.987 1.227 0.998 1 0.998 2.470

N 9.589 0.975 0.998 1 0.998 3.132

0.8 A 9.946 2,368 0.992 1 0.992 2,426

N 29977 2.032 0.995 1 0.996 3.143

%40 1.2 A 9.904 3.637 0.985 1 0.985 1.83%
N 9.963 8.134 0.990 1 0.990 2.894

1.6 A 9.89% 4235 0.973 1 0978 1.532

N 09926 4.025 0.983 1 0.983 2,765

0.4 A 9.981 1.313 (.998 1 0.998 2,207

N 9.996 . 0626 0.999 1 0.999 3.148

0.8 A 9.956 2.572 0.995 1 0.995 2,094

N 9.989 1.538 0.997 1 0.997 3.225

26.5 12 A 9.919 4.115 0.991 1 0.991 1.435
N 9.980 2732 0.993 1 0.993 3.048

1.5 A 9.976 5.735 0.988 1 0.988 1.167

N 9.974 3.492 0.889 1 0.982 2.986

0.4 A £.986 1.259 1 1 1 2.391

N 9.996 0.640 1 1 1 3.936

0.8 F:\ 9,969 2.964 0.996 1 0.996 2.533

N 9.982 1.683 0.998 1 0.998 3.332

@7.5 12 A 9,939 3.789 0.996 1 0.996 1.8890
N 9.963 2985 0.999 1 0.999 3.107

1.8 A 9.516 41,824 0.991 1 0.991 1.718

N 9952 3.923 0.995 1 0.995 2.980

0.4 A 9.983 1.391 0.996 1 0.996 2.418

N 0995 0.668 1 1 1 3.947

0.8 A 9.958 2,722 0.994 1 0.994 2.495

N $.983 1.882 0.997 1 0.997 3.342

@ 8.5 12 A 9.9% 41686 0.991 1 0.991 2.500
N 9.962 2.769 0,994 1 0.994 3.169

1.8 A 0,884 5.902 0.988 1 0.988 1718

N 9.901 4534 0.991 1 0.991 2.802

*Diameter of reactor {mm)
**Enzymes : A ; CHITA 35-Gase, N ; CHITN 35-Gase
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