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Abstract

In the course of studies on the production of thermostable amylases by thermophilic actinomycetes
isolated from soils the investigation was carried out on the production of a-amylase by G-1011 strain
which had presented the most remarkable a—amylase formation ability among 128 amylolytic isolates.

The results were as follows:

1. Characteristics of G-1011 strain were compared with those descriptions of thermophilic actinomyce-
tes given in Bergey’s Manual. The strain was identical to these species of actinomycetes. The det-
ails of physiological properties of the strain would be published in near future.

2. The optimum temperature for incubation of the cell growth of G-1011 strain and a-amylase prod-
uction by the strain was revealed to 50°C.

3. The effective medium for a-amylase formation by the strain was consisted of 3.0%, soluble starch,
1. 0%, peptone, 0.5%, yeast extract, 0.5%, NaCl, 0.1%, MgSO,-7H,00.02%, K,HPO,and 0.002%
FeSO,°7H,0. The pH of the medium was ajusted to 7.0 with phosphate buffer solution.

4. The maximum production of a-amylase (3420 D.U/m/) by G-1011 strain resulted when it was g&-
own for 16 hours with the culture of reciprocal shaking.
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Table 1. Composition of Isolation Medium

Soluble starch 2.0%
Peptone 1.07
Yeast extract Q.57
Sodium Chloride 0.5n7
Agar 2.0n
p. H 7.0
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Table 2. Screening Medium for Enzyme Prod-

uction.
Soluble Starch 2.0%
Peptone 1.5#
Yeast extract 0.5n
NaCl 0.5n7
MgSO0,-7H.O 0.17
K;HPO, 0.027
FeSO,-7TH,0O 0. 002
p. H 7 0
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Table 3 Occurence. of a-Amylase Producing
Microorganism in Soils

. Soil sample Number of Number of
for isolation samples isolated
Sewage 22 18
Qil strand 21 8
Cattle manure 26 18
Stream 11 3
Rice field 18 14
Compost 42 46
Hay 23 17
Road 5 1
Ground 14
Garden 7 1
Total 189 128
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Table 4. Distribution of a-Amylase Activity
in 128 Isolates

a-Amylase activity Number of
(D. U/mi) cultures
0~250 5
250~500 28
500~750 85

750~1000

1000~1250 1
1250~1500 -
1500~1750 —
1750~2000 —
2000~2250 —

2250~3000 1*

*The Strain G1011

BHY] BERTENS ehid ot B TR AR
ol A S G-10116] Bk a—amylase {Efko] of
E SRS vete 953 +FRRLeE G-
1011 WHE e #HREHE RBEsyth

Fig. 1. Giant Colony of the G-1011 Strain
Cultured on the Isolating Medium for
18 hour s at 50°C,
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Fig. 2. Photomicrographs os the G-1011 strain
grown at 50°C for 14 bours in the
Isolating Medium.
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Fig. 3. Change of Cell Growth during Incubation &t Various Temperatures
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Fig. 4. Effect of Culturing Temperature on a- Amylase Formation by the Strain G 1011

Table 5 Effect of Carbon Source on a~Amy- Sucrose 0.214 105.6
lase Production by the Strain G1011 Lactose 0.186 141.4
Carbon Cell growth a-Amylase Raffinose 0.287 212.6
source (O0.D at 610my) activity e’D. U/ml) Dextrin 0.401 1218.0
Soluble starch 0. 370 2121.0
None - - Corn starch 0.362 668.0
Xylose — —
Arabinose — —
Glucose - : _ HES 2.0% BEE GHiwst 50°Co A 164 7F
Gaactose —_ _ ool K4 BBl 9§ a-amylasedgEd] 3
Mannose — — HARE BEHT &R Gl011EHkE pentoset} he-
Fructose — — xosed THESII BINEAR ARl BEWE B
Maltose 0.431 626. 5 RISl o] BERAES BEolx W4
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Fig. 5. Production of §-Amylase by the Strain G 101 |
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Fig. 6, Effect of Initial P.H of the Culture Medium on «- Amylasa Formation

Table 6. Effect of Nitrogen Source on a-Amylase Production by the Strain G1011.

Nitrogen source Compound (O-Clgllagré)lvgglﬂ) a—an(llssl‘a[sje /;(;glvxty
Casein ) 0. 380 580.0
Asparagine 0.290 250.0
Organic M.S.G. 0. 258 508.5
Peptone 0. 376 2444. 5
nitrogen® Urea 0.054 184.6
C.S. L. 0. 325 131.6
Casamino acid 0.181 606. 8
Ammonium sulfate 0.108 456. 4
Ammonium nitrate 0.101 290. 6
Sodium nitrate 0.110 572.6
Inorganic Ammonium 0.121 ‘ 628.5
nitrogen** Phosphate
Potassium nitrate 0.130 728.5
Sodium nitrite 0.057 101.5
Cryst

*Qrganic nitrogen : 1. 0% added.
**Inorganic nitrogen : 0. 2% added.
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Table 7.

Comparison between Carbon Source in Static Cndition

C% 0.5 1.0 2.0 3.0 4.0
Activity (Cell Activity [Cell Activity Cell Activity (Cell Activity (Cell
(D.U/ | growth|(D.U/ | growth {(D. U/ | growth|[(D.U/ | growth (D.U/ | growth
N% ml) (0. D) ml) [(O. D) ml) {(0. D) m/) [(0.D) ml) (0. D)
0.5 194.0, 0.102] 538.8 0.195 1508.5 0.170; 1224.3 0.162] 1663.8 0.195
1.0 376.5, 0.225 1134.0] 0.376; 1847.5 0.305 2592.0; 0.385 2198.0, 0.335
2.0 328.3 0.443 621.5( 0.470] 2119.0{ 0.402] 1452.5/ 0.442 1910.0, 0.470
3.0 448.8) 0.403 730.8 0.454] 1196.5 0.422| 1410.5 0.445 1624.0, 0.464
4.0 919.8] 0.447) 829.0] 0.518 1068.5 0.526| 1325.0, 0.487 1880.5 0.510
Carbon source : Soluble
Starch Nitrogen source : Peptone
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Table 8. Effect of Inorganic Salt on a-Amy-
lase Production

a-amyl- | Cell gro-
Inorganic salt 3’? oal:lrzlti' ase act- | wth (O.
: tion (%) 1UV}tg; l()D. %))mat) 61
L
MgSO,-7H,0 0.00 1776. 5 0. 351
0.05 2328.8 0.384
0.01 2116. 4 0.402
0.02 1805. 5 0. 326
K.HPO, 0. 00, 1850. 2, 0. 302
0. 01 1940. 0 0. 310
0. 02 2374. 5 0.374
0.03 2100. 0 0. 406
FeSO,-7H0 0. 000 1849. 9| 0. 302
0.001 1970.8  0.354
0. 002 2290. 6| 0. 487
0. 003 1689. 0| 0.412
NaCl 0.0 250. 0 0. 057
0.1 987. 5 0.196
0. 5 2380. 4 0. 370
1.0 1672. 0 0.274
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Table 9. Composition of Cuituring Meduim

Soluble starch 3.0%
Peptone 1.07
Yeast extract 0.5
NaCl 0.5
MgSO,-7H0 0.17
K,HPO, 0.027
FeSO,-7TH,0 0.002
P.H ‘7.0
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