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ABSTRACT

The study on immobilization of xylanase extracted from the culture of Aspergillus niger KG
79 was performed by attaching it covalently on activated carbon with glutaraldehyde as a
bifunctional reagent. And the characteristics of reaction of immobilized enzyme and continuous
hydrolytic reaction of xylan extracted from rice straw were studied.
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Optimal values of pH and temperature for immobilization of xylanase were pH 5 and 2(°C. In

the hydrolytic reaction,

the optimal pH and temperature were pH 5 and 40°C respectively.

Xylanase in the immobilized state were more stable than those in the free state.

During the continuous hydrolytic reaction of xylan, 8.2~8.7% of xylan solution that has

0.25~1.25

9; concentration range, was converted to xylose and Km value of xylanase was

0.82>10°3M. As the flow rate of substrate solution was increased, apparent Km was reduced,

because of the increasing mass transfer coefficient.
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1. Fixed bed reactor

9. Flow meter (LAB-CREST DIV. F & P. Co. cat.
No. 448-225)

3. Peristaltic pump(Rikakikai Co, Mp-3)

4. Substrate tank

5. Waterbath

6. Product reservior

Fig. 1. Schematic diagram of experimental
apparatus

A EEOl FRE T Aspergillus niger
KG 79°]v »]"z%: D-xylan(Sigma from
larchwood) ¥ ®BA (A7) E FEAFAIL
xylose(Sigma No. x-2000) % &=e] ZTFA
22 A-$38-9l 2+ Bovine albumin(Sigma)$-
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Fig. 2. HPLC (Waters Co. M 45) Patterns of

sugar analyses

Table 1. Operating condition of reactor

Reactor diameter, cm 1.80
Reactor height, cm 26.5
Substrate flow rate, ml/hr 30-210
Reactor voidge 0.50
Initial substrate concentration(%) 0.25-1.25
Viscosity*, (cP) 1-1.12
Density, (g/cm®) 1-1.05
Reactor temperature, °C 40-0.5

* Properties for substrate solution at 40°C
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Fig. 3. Effect of NaOH concentration on the
extraction of hemicellulose from rice
straw. (One part of rice straw was
extracted with 20 parts of NaOH solu-
tion at 90°C for 3hr.)
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Fig. 4. Time course of hemicellulose extraction
from rice straw (One part of rice
straw was extracted with 20 parts of
15% NaOH solution at 90°C)
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Table 2. Values of apparent Km (Km’)

Substrate flow rate(ml/hr) Apparent Km(M)

30 5.15x 1073
60 2.42x1078
90 1.90x107®
120 1.17x1078
150 1.11x107®
180 0.96x1073
210 0.94x1073

27}

A EEO BE o2 2 MRS ddh

I BEEftERS SR Bt BES= B
Fo| &E pH ¥ BE< pH 5.0 % 20°C
o 7] glutaraldehyde %% | bifunctional rea-
gent 2 {EASt] BRSO BAS BEAA T
Art.

2. BZE(Ls xylanase o KERE pH=5.0 2
EOKBE BREG 47 2 g vERRY
ov RERGRES 40°Cdx ks 9
pH ZEMe] Ktk BEFol el o & o
£ Hebigd
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(w/v) xylan #5 9 8.2~8.7%7} xylose &
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K3k At

® ic
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Nomenclature

a External surface area of support per
unit volume of reactor, cm™!

Bs Bodenstein number, uL/D(—)

d Particle diameter, cm

Dy Molecular diffusivity of substrate, cm?/

sec

D Dispersion coefficient, cm?/sec

E Enzyme concentration in support, g/cm?
kL Mass transfer coefficient in the liquid

film, cm/sec
K. Michaelis constant, g/cm?
K.” Apparent Michaelis constant, g/cm?

ke Constant in correlation N, = &:*Nge,
-

ka2 Rate constant, sec-!

1 Longitudinal distance of reactor, cm

Nre Reynold number, pud/p (—)

Nsn Sherwood number krd/Dyp

P Product concentration, g/1

Q Substrate flow rate, 1/sec

S Substrate concentration, g/cm?

S*  Substrate concentration the surface of
support, g/cm?

Se  Substrate concentration in feed, g/cm3

u Substrate velocity, cm/sec.

v Volume

w Weight

Y Dimensionless concentration, S/S,

Y. Outlet dimensionless concentration of
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