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Raw starch digesting of amylase from Pichia guilliermondii i-1899

Mika ITO, Takemi TANAKA, Yuki NIREKI, Hisakazu IINO and Michio KOZAKI

Raw starch digesting and adsorbing abilities on crude and purified extracellular amylase of Pichia guilliermondii i-1899

were investigated by using with raw starch of rice, wheat, corn, potato and sweet potato as a substrate.

The crude enzyme effectively digested raw corn starch, and produced glucose as the end product that digesting ratio

showed 100% recovery. The adsorbable ratio of crude enzyme on raw starch was between 31-35% on corn, rice, sweet

potato, and potato starches.

Purified «-amylase A1 and A2 had not the digestive abilities for five kinds of raw starch. But purified glucoamylase GA

had the digestive ability for raw starch. Final digestive ratios of GA were in 20% on wheat and 5% on rice.

The digestive reactions against to raw starch granules with crude or purified glucoamylase GA on the digesting stage were

observed by scanning electron microscope. The both reactions on early stage were observed many pineholelike holes on

surface of starch granules, and then gradually digested.
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Table 1. Raw starch digesting activities of crude
and purified enzymes from P. guillier-
mondii -1899 on various starches. (RSU
U/ml/min)

Enzyme Rice Corn Wheat

Sweet potato  Potato
Crude 0.60 005 150 020 001
Al - - - - -
A2 - - - - -
GA 0.14 0.06 020 0.01 -
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Table 2. Adsorption ratio of crude enzyme from
P. guilliermondii i-1899 on various raw

starches.
Raw starch adsorption rate %
Rice 35
Corn 33
Wheat 3
Potato 31
Sweet potato 35
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Fig. 1. Time courses of various raw starch degradations by crude enzyme from P. guil-

liermondii 1-1899.

Incubation was carried out at 37C in the reaction mixture containing 1% raw starch in 200mM-
acetate buffer (pH5.5). Total glucose amount was determined by the phenol-sulfuric acid
method. Reducing sugar was determined by 3,5-DNS method.
W :corn, A& :wheat, l:rice, O:sweet potato, @ : potato
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Fig. 2. Paper chromatogram in time course of
raw wheat starch hydrolyzate with crude
enzyme from Pichia guilliermondii i-1899 .

Incubation was carried out at 37C with shaking, in
the reaction mixture containing raw wheat starch.
Samples at definite time were obtained. Each 10 u
| of reaction mixture was spotted on the filter
paper (A51). Paper was developed three times by
ascending in the solvent system of 70% n-propanol
at room temperature. Color development was car-
ried out by the silver nitrate method after glu-
coamylase treatment. M : Maltooligosaccharides,
G1 : glucose, G2 : maltose, G3 : maltotriose
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Fig. 3. Paper chromatogram in time course of
raw rice starch hydrolyzate with crude
enzyme from Pichia guilliermondii i-1899 .
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Incubation was carried out at 37C with shaking, in
the reaction mixture containing raw rice starch.
Samples at definite time were obtained. Each 10 u
| of reaction mixture was spotted on the filter
paper (A.51). Paper was developed three times by
ascending in the solvent system of 70% n-propanol
at room temperature. Color development was car-
ried out by the silver nitrate method after glu-
coamylase treatment. M : Maltooligosaccharide,
Gl : glucose, G2 : maltose, G3 : maltotriose
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Fig. 4. Paper chromatogram in time course of
raw corn starch hydrolyzate with crude
enzyme from Pichia guilliermondii i-1899.

Incubation was carried out at 37C with shaking, in
the reaction mixture containing raw corn starch.
Samples at definite time were obtained. Each 10
|1 of reaction mixture was spotted on the filter
paper(A.51). Paper was developed three times by
ascending in the solvent system of 70% n-propanol
at room temperature. Color development was car-
ried out by the silver nitrate method after glu-
coamylase treatment. M : Maltooligosaccharide,
G1 : glucose, G2 : maltose, G3 : maltotriose
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Fig. 5. Time courses of raw starch hydrolysis by purified GA from P. guil-
liermondii i-1899.

Incubation was carried out at 37C in the reaction mixture containing 1% raw
starch in 200mM-acetate buffer (pH5.5). Total glucose was determined by the phe-
nol-sulfuric acid method. Reducing sugar was determined by Somogyi-Nelson
method.

----- : Wheat starch, =———: Rice starch
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Photo. 1 Degradation of raw corn starch gran- Photo. 4 Dedradation of raw corn starch gran-
ules in i-1899 culture filtrategranules in i- ules in 1-1899 culture filtrate at 96hr
1899 culture filtrate at Oh (hydrolysis (hydrolysis degree, 70%) with scanning
degree, 0%) at Ohr (hydrolysis degree, electron microscopy.

0%) with scanning electron microscopy.

Photo. 2 Dedradation of raw corn starch gran- Photo. 5 Dedradation of raw corn starch gran-
ules in i-1899 culture filtrate granules in i- ules in i-1899 culture filtrate at 150hr
1899 culture filtrate at 10hr (hydrolysis (hydrolysis degree, 100%) with scan-
degree, 22%) with scanning electron ning electron microscopy.
microscopy.

Photo. 3 Dedradation of raw corn starch gran- Photo. 6 Dedradation of raw wheat starch gran-
ules in i-1899 culture filtrate at 48hr ules in 1-1899 culture filtrate at Ohr
(hydrolysis degree, 52%) with scanning (hydrolysis degree, 0%) with scanning
electron microscopy. electron microscopy
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Photo. 7 Dedradation of raw wheat starch gran- Photo.10 Dedradation of raw sweet potato sta
ules in i-1899 culture filtrate at 150hr granules in i-1899 culture filtrate at Ohr
(hydrolysis degree, 90%) with scanning (hydrolysis degree, 0%) with scanning
electron microscopy. electron microscopy.

Photo. 8 Dedradation of raw rice starch gran- Photo.11 Dedradation of raw sweet potato sta
ules in i-1899 culture filtrate at Ohr granules in i-1899 culture filtrate at 150hr
(hydrolysis degree,0%) with scanning (hydrolysis degree, 43%) with scanning
electron microscopy. electron microscopy.

Photo. 9 Dedradation of raw rice starch granules Photo.12 Dedradation of raw potato starch

in i-1899 culture filtrate at 96hr (hydrol- granules in i-1899 culture filtrate at Ohr
ysis degree,65%) with scanning electron (hydrolysis degree, 0%) with scanning
microscopy. electron microscopy.
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Photo.13 Dedradation of raw potato starch gran-
ules in i-1899 culture filtrate at 150hr
(hydrolysis degree, 18%) with scanning
electron microscopy.
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