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Abstract

Yellowish modified wool, dithiocarbamate(DTC) wool, was synthesized by partial hydrolysis in 0.2
N-NaOH reacting with carbon disulfide to use as a-amylase immobillzation matrix. c-amylase was
immobilized reacting with sulfide group of DTC-wool by covalent binding within 1 hour. 0.5 gram of
this preparation, DTC- wool-a~amylase, contained 150 ug of enzyme protein and its specific activity
was about 90% of the native one. General properties of DTC-wool-a-amylase were a little different

from optimum temperature, optimum pH, heat stability, kinetic constants and activation

energy. An

apparent Michaelis constant and maximum velocity of DTC~wool-a-amylase were 5.56 mg/ml and 0.37

mg/ml. min~! respectively, while activation energy was 16.6 kcal/mole.
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Fig. 1. Amount of a-amylase binded on DTC-
NB-wool.

Table 1. The effect of sodium hydroxide strength and reaction time on the dithiocarba-

mation of wool

Reaction time (days)

Normality of NaOH

1 2 3 4 5
0.05 20.7 26.1 26.8 30.0 35.8
0.10 30.5 33.0 36.7 44.2 50.5
0.20 45.1 54.1 56.0 51.3 54.8

(unit:mg S/g D.W)
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Fig. 2. Amount of the reduced Gle. on the Amount of Enzymes
time of DTC-wool-a-amylase(binding . .
Fig. 3. Relationship between amount of enz-

protein 150 »g) and nat-c-amylase
(100 »g) for 1% starch solution.
O—0: DTC-wool-a-amylase.
[J---0J: Nat-a-amylase.
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5. BEREMEDI MHRE

DTC-wool-c-amylase ! nat-c-amylase 25 &
4% WMAATE ElES Bn=g ey, DTC-
wool-o-amylase’= T 4% 3.0 g o A BT} 13.5
mg/ml, Nat-a-amylase:- 600ug/ml o] A EITHo]
15.8mg/ml & VERA gl 2w, o olAbe] BERE A
© Eikel #B|ipstA dstel. H19 RS Fig. 34
vebd o vt

yme and Gle. reduced from 1.0% sta-
rch solution

O—0: DTC-wool-a-amylase.

[J--[0: Nat-a-amylase.

6. Km* 3_{] Vmaz*u)

Simple batch systemsej] 4 DTC-wool-a-amylase?]
K, * 9 V,*ZS Michaelis-Menten 5580 2845
REE FiFsle REEE 60°, &K@ pH 7.0¢
9 A& kel en, BRe Fig.4d Jepfgleh

a8l 3, 30°C, 40°C, 50°C, 70°C 2 80°C o 412}
K, * 9 V,..*E%x Table 2 &} 7k},

%] Tables] A BEST BMTFZ VaaME7E BN
3t 60°Cell A BAE Vet 70°C Bl ko] B
o A WA= =EAE Bob FiEEMdL HAdE &

Table 2. The effect of temperature on V,,.* and K,*

DTC-wool-a-amylase

Nat~o~amylase

Temp. O Vier® K Vieer K
(ug/mlemin-1) (mg/r'rnﬂ) (ng/mlemin~1) (mg/ﬁnﬂ)
30 39. 82 22.27 87.74 2.47
40 99. 10 0.12 105. 54 4.08
50 146. 95 0. 67 110. 62 4. 96
60 37C. 37 5. 56 114. 51 3.82
70 7.83 11.11 0.22 9. 49
80 9.8 . 11. 09 0. 92 10.13

I’maz* ’ Km* :

Apparent Vi % K,
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Fig. 4. Linear regression of integrated Mic-
haelis-Menten equation. T/Q as a fu-
netion of [1/Q.1n(1/(1—Q))]—1 with
the reaction time, T and the substrate
conversion, Q.
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Fig. 5. Comperison with relative activity on

the temperature of DTC-wool-a-amy-

lase and Nat-a-amylase.
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Fig. 6. Comparison with relative activity on
pH of DTC-wool-a-amylase and Nat-
a-amylase.
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Fig. 7. The effect of heat on the activity of
DTC-wool-a-amylase and Nat-a-amy-

lase.
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Fig. 8. Arrhenius plot for the activation en-
ergy on the femperature of DTC-
wool-a-amylase and nat-a-amylase.
O—0O: DTC-wool-a-amylase
[J---0: Nat-a-amylase.
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C  : substrate concentration, mg/ml.
C, : immediate concentration at {=T, mg/ml

C, : starting concentration, mg/ml.
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K, : Michaelis-Menten constant, mg/ml.
K,*: apparent Km, mg/ml.
R : reaction rate, mg/ml.-min-L.
T : reaction time, min,
€@ : substrate. conversion.
U : enzyme unit.

Vmax: reaction rate at substrate saturation,

mg/ml.min~L

Vmax®: apparent Viayx, mg/mlemin-t.
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