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ABSTRACT

Partial hydrolysed and deacetylated chitin, CHITA and CHITB as supports of immobilized
enzyme were obtained by treatment of acid and base respectively. Glutaraldehyde, bifunctional
reagent, was employed for crosslinking between 4-glucosidase and support. Immobilized enzyme
activities of CHITA-Gase and CHITB-Gase were determined with the reaction of p-nitrophe-
nol- B-D-glucopyranoside(PNG) in batch reactor, CSTR and PFR,

Their optimum temperature, pH and enzymatic characteristics including Km and Vmax values

were observed with variation of the flow rates.

Mass transfer coefficient(h), effectiveness factor(#), deactivation rate(kd) of two immobilized
enzymes were also examined to compare efficiency of reactors,
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Fig. 2. Correlations of the released glucose with pH and temperature change in different reactors

using CHITA-Gase as enzyme.

a) Nat-Gase in Batch reactor

b) CHITA-Gase in Batch reactor
¢) CHITA-Gase in CSTR

d) CHITA-Gase in PFR
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Fig. 3. Correlations of the released glucose with pH and temperature change in different reactors
using CHITB-Gase as enzyme.

a) Nat-Gase in Batch reactor

b) CHITB-Gase in Batch reactor
c¢) CHITB-Gase in CSTR

d) CHITB-Gase in PFR
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Table 1. Comparison of mass transfer coefficient of CHITA-Gase and CHITB-Gase according to different

reactors

Flow rate Batch R
(ml / min) (107° cm / sec)

PFR

(107em / sec)

CHITA-Gase CHITB-Gase

CHITA-Gase

CHITB-Gase

0.0 2.884
04
0.8
12
1.6
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Table 2. Comparison of optimum condition, kinetic constants and amounts of the released glucose
of each immobilized enzymes according to different reactors

! Batch reactor CSTR PFR
| I Nat-Gase |[CHITA-Gase | CHITB-Gase | CHITA-Gase | CHITB-Gase | CHITA-Gase | CHITB-Gase
Optimum pH 5.0 6.0 6.0 6.0 6.0 5.0 5.0
Optimum
temperature 50 50 50 50 50 50 50
(C)
Released
glucose 2.440 2.318 1.249 1.309 0.929 2.210 2.090
(10°M /1)
Km
2.404 6.894 1.725 7.824 212 10. .
A0 /1) 8 0650 7301
Vmax
26.259 40.011 25472 2.018 1.982 52.418 37.584
(107M/1/min)

I . Reactors
II. Enzymes

lll. Determinants

Table 3. Comparison of kinetic constants and amounts of the released glucose of CHITA-Gase and

CHITB-Gase according to different volumetric flow rate in CSTR

Volumetric Km’ Vmnax Released
flow rate T glucose
(ml.min) (10°M /1) (10" /1/ min) (10°M /1)
CHITA-Gase | CHITB-Gase | CHITA-Gase | CHITB-Gase | CHITA-Gase | CHITB-Gase
04 625 7.820 8.211 2.018 1.983 1.309 0.929
0.8 313 52.021 31.906 14.931 6.411 0.810 0.670
1.2 208 42.750 31.594 22.341 12.540 0.972 0.829
1.6 156 38.011 20.752 18.182 15.093 0.681 0.670

Han
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Table 4. Comparison of kinetic constants and amounts of the released glucose of CHITA-Gase and
CHITB-Gase according to different volumetric flow rate in PFR

Flow rate{ml / min)

Volumetric Superficial Residence Km’ Vmax Released glucose
flow rate velocity time (10°M /1) (107M!1 / min) (10°M /1)
(ml /min) | (cm/min) (1) T 1 SO T D ;
CHITA-Gase |CHITB-Gase |CHITA-Gase |CHITB-Gase |CHITA-Gase |CHITB-Gase
04 121 597 10.651 7.392 52413 37.584 2027 2.094
0.8 241 2.99 25532 10.271 222.201 71.887 2.094 1.650
1.2 3.62 1.9 23910 9152 272,670 95.418 1.436 1.340
16 483 149 21.521 7670 261.883 81.384 1167 0.843
- 20
=
—_ g
J >
= =
-fo P
= r 10 L
E =
£ ]
g
>
0 T T T T 0
04 08 1.2 16 20
Flow rate(ml / min)
40
b) 30
304 =
— g
< - 20 >
7 =
T, 20 f
= o
E =
= 10
104 E
0 T T v T 0
0 04 08 1.2 16 20

Fig. 7. Tendency of Km” and Vp,x of CHITA -Gase and CHITB-Gase with different flow rate
in CSTR(a) and PFR(b).

values of Km” for CHITA-Gase.
M-8 : values of Km’ for CHITB-Gase.

O=0 : values of Vyax for CHITA-Gase.
(] : values of Ve for CHITB-Gase.
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external surface
S ¢ bulk phase substrate concentration
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A surface area of particles
ofth.
LH*H*‘ 88 QK7 A %It L E R S
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Table 5. Comparison of kinetic constants and effectiveness factors of CHITA-Gase and CHITB-Gase

in Batch reactor

Enzymes [S]s Rm’ Vinax’ v Ul e 7
’ (10™*M /1) (10°M /1) (LO'M /1) (10 ™ / 1/ sec) (~) (—) (=)
CHITA-Gase (.996 6.894 0.667 0.395 l 0.998 0.998
CHITB-Gase 0.997 1.725 0.425 0.362 l 0.999 0.999

Table 6. Comparison of kinetic constants and effectiveness factors of CHITA-Gase and CHITB-Gase
according to different superficial velocity in PFR

Superficial [Sls Km’ Vmax v 7 Te 7
veloeity 10°M /D) (0™ /0 | Q0™ /1 /sec) | (10 ™M/ 1/ sec) (=) (-) (—)
(em/ min) [CHITA- [CHITB- JCHITA - [CHITR- JCHITA - |CHITB- CHITA {CHITB-{CHITA - [CHITB- [CHITA-[CHITB - [CHITA-|CHITB-
Gase Gase Gase Gase Gase Gase Gase Gase Gase Gase Gase Gase Gase Gase
121 | 0997 | 0999 110651 | 7.393 | 0873 | 0875 | 0423 | 0.104 1 1 0.987 | 0994 | 0987 | 0.9%4
241 | 0995 | 0997 | 25531 {10212 | 3703 | L1198 | 1042 | 581 1 1 l 0966 | 0985 | 0966 | 0.985
362 | 0994 | 0966 | 23912 | 4150 | 4544 | 1590 | 1.340 | 8.304 1 1 0963 | 0983 | 0963 | 0.983
483 | 0995 | 0997 [ 21520 | 7.673 1 4363 | 1351 | 1384 | 7.642 1 1 0966 | 0988 | 0966 | 0.988

10
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