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Increasing the Glucoamylase Producing Capacity at High Temperature
of Yeast by Mutation

a1in3 aunes uaz S¥ns Jilzga’

Savitree Limtong and Touchaporn Rupasut

ABSTRACT

Isolation and selection of amylolytic yeast at 40 °C resulted 3 effective strains, strain SP1,

SP2 and SP3, that could produce higher concentration of glucoamylase than the others. The strain
SP3 produced maximum glucoamylase as 120.15 units/ml which was the highest among these 3
strains. These 3 selected strains were subjected to mutagenesis using ethylmethanesulfonate with
the result that among all mutants obtained, the mutant SP3MOS8, a mutant of strain SP3, produced
the highest concentration of glucoamylase at 180.72 units/ml. This concentration was 50.14%
higher than that produced by the wild type strain SP3. However, the mutant SP2MO7 can increase
the glucoamylase production at 61.17% higher that its wild type SP2.
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Table 1  Growth and amylase production on starch agar of isolated yeast strains.

Growth Diameter of clear zone
Strain
2 days 4 days 5 days 7 days 2 days 4 days 5 days 7 days
30°C  40°C 30°C  40°C  30°C  40°C 30°C  40°C | 30°C  40°C 30°C 40°C 30°C  40°C 30°C  40°C
FOl + + + + + + + + + 4+ - + 4+ ++ 4+ + ++F + + + + + + + +
FO2 + + + + + + + + o+ + o+ o+ + + + 4+ ++ ++ 4 + + + + + + + +
FO3 + + + + + + + + + + o+ o+ + + + + + + + 4+ + + + + + + + +
FO4 + + + + + + 4+ + + + + + + + + + + + + + + + + + + + +
FOS + + o+ + + + + + + + + + + ++++ 4+ 4+ + + + + + + + + +
FO6 + + + + + + ++ 4+ o+ o+ o+ + + + + + + + + + + + + + +
FO7 + + + + + + + + + + + + + + + + + + - - - + - + + +
FO8 - + + + + + + + + + + + + - - + + + + - -
FO9 + + + + + + + + + + + + + - - + + + + - -
Fl10 + + + 4 + + + r + o+ + + + + 4+ v+ 4+ + + + + + + +
F1ll + + + + + + + + + + + + + + +++ o+ + - - - + - - + +
SPl + + + + o+ + + + + + + + 4+ ++ + + + + + + + + + + 4+ + + + + + + + o+ o+
Sp2 + + + + + o+ 4+ + + o+ o+ + + 4+ + + + + + 4+ + E 4+ E o+ + o+ o+
SP3 + + + 4+ o+ + o+ + o+ o+ o+ o+ + + + + + 4+ + + + + At + + + + 4+ + 4+ + + + 4+ + + +
Fl2 + + + + + + + o+ o+ o+ + + + ++ + + + + + + + + + + + +
F13 + + + + + + + + + + v o+ + + + 4+ o+ + + + + + -+ + +

— = no growth or no clear zone
+,++, +++, + +++ = growth or diameter of clear zone from the minimun ( + ) to the maximun ( + + + + )
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Figure 1. Glucoamylase production ( a ) and growth (b ) by strain SP1( @), SP2 (0) and SP3 (), at 30° C.
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Figure 2. Glucoamylase production ( a ) and growth (b)) by strain SP1 ( ® ), SP2 (0 ) and SP3 (), at 40° C.
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Table 2 Growth and amylase production of selected mutants of strain SP1 SP2 and SP3 on starch

agar at 40° C for 48 h.

Strain Growth Diameter of
clear zone ( mm )
Wild type SP1 + 16
mutant : SPIMOI ++ 17
SPIMO2 + + 20
SPIMO3 + + 19
SPIMO4 ¥+ 22
Wild type SP2 + 20
mutant : SP2MOS5S + + 21
SP2MO6 + + 22
SP2MO7 + + 23
Wild type SP3 + 25
mutant : SP3MO8 + + 27

+, ++4, +++, + +++ = growth from the minimum ( + ) to the maximum ( + + + + )
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Figure 4. Glucoamylase production ( a ) and growth ( b ) by strain SP1( ® ), and mutant SPIMO1 ( /\ ), SPIMO2( O)
SPIMO3 ( ) and SPIMO4 ( []), at 40° C.
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Figure 5. Glucoamylase production ( a ) and growth (b ) by strain SP2 ( @ ), and mutant SP2MO5 ( /\ ), SP2M0O6 ( O )
and SP2MO7 ( [ ]), at 40° C.
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Figure 6. Glucoamylase production ( a ) and growth (b ) by strain SP3 ( @ ) and mutant SP3MO8 ( /), at 40°C.
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