BFYEFEIA] A114A A1
Korean J. Biotechnol. Bioeng.
Vol. 11. No. 1. 86-91(1996)

x
pu)

al,
s

29

A Zao) 2

£hid

3

ohld o]~ kg o)

ot

RN =

e
o,

-4 -y

A
2
AERHGE FATSH, AT ¢ AT FAAT AR

Measurement for Determining the Biodegradation
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ABSTRACT

Optimal reaction condition for the starch hydrolysis by a-amylase was determined and the sugar pro-
duced under the optimal condition was measured for estimating the biodegradation of strach-filled poly-
ethylene film. Optimal ranges of temperature and pH were 70~80°C and 6.3~7.3, respectively. The
100 units of e-amylase per mg starch were enough for the enzyme reaction. Reaction with polyethylene
film containing 5%, 10%, 15% and 20% starch in the above condition showed that the sugar produced
was proportional to the starch content in film. This relationship provides a calibration curve for deter-
mining the starch content of starch-filled polyethylene film. The average amount of hydrolyzed starch
was about 40% of total starch in film. The rest of the starch is considered to be still dispersed in the
film and not to be attacked by ¢-amylase. In this experiment, we could obtain the higher
biodegradability through the e-amylase reaction in the above optimal condition than the reported one

which had been improved by adding surfactant.
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Fig. 1. Effect of temperature on e-amylase reac-
tion:20mg/ml starch, 2000units/ml @
amylase, pH 6.7, reaction time =15min.
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Fig. 2. Effect of e-amylase concentration on con-
version : 0.5mg/ml starch, 80°C, pH 6.7.
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Fig. 3. Relationship between initial starch con-
tent in 2ml reaction solution(1ml starch
solution+1ml enzyme solution) and re-
ducing sugar concentration after the re-
action: 80C, pH 6.7, reaction time=40
min.
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Fig. 5. Glucose concentration in glucoamylase
reaction:(---0---) expected glucose con-
centration when the starch is completely
converted to glucose.
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Fig. 6. Calibration curve of initial starch con-
tent in 2ml reaction solution(Iml starch
solution+1ml enzyme solution) and re-
ducing sugar concentration after the re-
action: 80°C, pH 6.7, reaction time=15
min.
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Table 1. Biodegradation of starch in film by o
amylase.

Expected value| Measured value
Starch content | of starch | of hydrolyzed | Biodegradation

(mg/2ml) | starch(mg/2ml)

5% 0.5 0.18 36.7%

10% 1.0 037 36.5%

15% 1.5 063 41.7%

20% 20 0.80 39.9%
Average 38.7%
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