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119 and 17.14U/mL at a

temperature 30°C. The chitin particle size corresponded to a mean particle diameter of 0.127mm and the initial concentration of chitin was
10mg/mL. After approximately 2hrs, the enzyme activity remained constant in a pseudo-steady state. The amounts in the bulk [£] and the
amounts of enzyme adsorbed on the chitin surface [E] are plotted on Lineweaver-Burk plot to yield a linear relationship with a

correlation coefficient of 0.99, a slope of 2.79em”’
calculated to be 12.5Ufcn?

and an intercept of 0.08¢n%/U. From this parameters, the values of [E7] and Ke were
and 34.88U/mL, respectively. Adsomtion isotherm of the enzyme on the particles showed a well developed

plateau of 1.35x10° 472x107 4.42x10° 858%10°Ufen’ at 30°C. To determine the specificity of chitinase for crystalline chitin, the free

energy of adsorption was measured, and it was determined as about

-14.62~-18.87kJ/mol.
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Figure 1. Enzyme transport-reaction schema.
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Table 1. Results of diffusion and hydrolysis of chitinase
with various initial activities.

HES- A ZHE) Enzyme activity (U/mL)

0 448 9.65 11.19 17.14
5 3.37 4.35 9.47 9.92
10 3.42 2.04 782 794
15 3.26 2.00 6.99 7.90
30 3.26 0.59 6.54 6.29
60 3.76 2.00 550 569
90 3.39 0.12 534 412
120 3.05 3.37 4.98 4.55
180 2.05 4.00 4.99 4.55
240 1.99 3.43 4.93 478
300 1.92 3.60 474 4.64
360 2.78 475 4.65

(Eo : initial enzyme activity, Initial chitin concentration : 10mg/mL
Mean diameter of chitin particle : 0.127mm, Hydrolysis tenmp. : 20°C)
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Figure 2. Vanation of chitinase activity with time during
diffusion and hydrolysis onto crystalline chitin. (Initial activity
of chitinase : 17.14U/mL, Temp. : 30C)
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Figure 3. Kinetics of chitinase adsorption onto crystalline
chitin.
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K=¥/IE, (28)

o

A7|A T YollA dn3l ule} o] BjWHG Fae &
F(U/end)ol®, B bulk 49 &4 A (U/nd)olm, 1o 1A
7149 B9 EA3te g2 A FAm/U)EN A Bd4
49 Azlz vehd 5 Qo Bulk 49 &4 842 Figure 3
A FA F2AHo] HYo] TUHL TUHS yo GozRE
T8 F dRen, A 12 Ao 2Ry ANE 5 Arh
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13 =MWenzeme/ EsN (29)
A71H MWenyme™ chitinase?] #2024 13000~56,0009]

& 7HA8i(9), N& olr7l=z Folo)

Al & 27) @Ao] 448, 965, 11.19, 17.142 F Ao U3ty
7}z 179~291, 175~2.85, 1.57~256, 155~253m/Us A4 s
Ath. ool tiE Kgre 77 123~200%10° 4.14~674%10°,
314~512x10° 596~973x10°0.2 AAEH, 30TAA F3 2
F dAuAE -1462~-1562, -17.11~-1812, -1654~-1755,
-1786~-1887kJ/molZ AMEt oli= a-amylase’} 84 A
& tedd € 99 F2 A4 YA -30k)/molRct EA
2w, ARA e g F2 RS dyA
-20.7k)/mol®t A9 H]&E FogM g-amylase?t 584 7|R
djruct 1A 7|2 dale] H3Hol FAhe AL vrhi:
Aolth25). HAAA  chitin o colloidal chitin, F&
carboxymethyl chitin®} 22 84 chitin & 7122 A}&3to
gAY FF 2R duRE FITE B 2 X8
& 5 g Aor nzdT

j=2Ke]
g

4ol 448 965, 11.19, 17.14U/
sl wgs FAGH e 492 Fesid
A 57l 0127w =7 sgden 2]

o

3 ARAF 099, 7187] 279%n”, AHE 0Rm /UG LH, o]E
A2 [E19 K ol ZHb 125U/en’® 34.88U/mLE
AR Gl i3k g9 F2 242 30THA 1.35x
107 472%10% 442x10°, 858x10°U/en’2 Yebtth AAA
chitindll thét chitinased] S4& &337] e, FHAFqA|

£ 2459, -1462~-1877K]/mol2 AAts 9ok
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g % =

a;  interface area of chitin per volume (cm™)

A, specific surface area of chitin spherulites (cm%/mg)
D diffusivity

E  enzyme concentration (U/mL)

EP  enzyme-product complex

ev

ad
de
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enzyme-substrate complex

free energy of adsorption (kJ/mol)
equilibrium constant

rate constant for adsorption of enzyme
rate constant for desorption of enzyme
rate constant for desorption of product
mass transfer coefficient

rate constant for dissociation reaction
rate constant for hydrolysis

thickness of the surface phase associated to the chitin
spherulite (nm/U)

amount of chitin spherulites (mg)

the enzyme molecular weight
Avogadro’s number

unit normal vector

molar flux of enzyme

adsorption reversibility (%)

rate of adsorption

rate of hydrolysis

hydrolysis reaction time

volume of the supernatant (mL)
amount of adsorbed enzyme per area (U/ecm?)
initial surface coverage (%)

thickness of film

34 X
in bulk phase
in interface
initial condition
reversibility
irreversibility
adsorption
desorption
adsorbed on chitin
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