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Masaaki YASUDA, Atsuhiro SATO, Maki SAKAGUCHI,
Masanobu ISHIHARA and Seizen TOYAMA : Screening of
Aspergillus awamori and production of kojis with the selected
fungi

Summary

Awamori koji prepared by growing Aspergillus awamori on steamed rice is a
very important material for the production of awamori beverage which is a
traditional distilled liquor in Okinawa Prefecture, Japan. In awamori beverage
production, the strain which has high amylolytic enzyme activities and acidity is
needed.

In this study, production of the amylolytic enzyme activities and acids was
investigated with twenty-nine strains in Aspergillus awamori. As the results, two
strains which had high a-amylase activities, two strains which had high
saccharifying abilities, and one strain which produced a high acidity were
selected. Microbial characteristics such as states of spore, sizes of colony,
disappearances of iodo-starch reaction, colors of mycerial tuft and spore, and
assimilation of sodium nitrite varied among the strains of Aspergillus awamori.

The highest production of each enzyme activities and acidity was obtained by

employing atmospheric non-glutinous rice or by autoclaved broken rice from

Thailand.
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Table 1. Strains of Aspergillus awamori and Aspergillus saitoi, used in this experiments.

Strain No. Awamori Fungi Strain No. Awamori Fungi

2119 Aspergillus awamori type 3144 Aspergillus awamori NAKAZAWA IFO 4314
2149 Aspergillus awamori type 3145 Aspergillus awamori var. fumeus NAKAZAWA IFO 4122
2321 Aspergillus saitoi type 3146 Aspergillus awamori var. fumeus NAKAZAWA IFO 5708
2366 Aspergillus saitoi type 3147 Aspergillus awamori var. fuscus NAKAZAWA IFO 4119
3130 Aspergillus awamori ICR 3306 B-101 Aspergillus awamori sp.

3134 Aspergillus awamori IAM 2112 E-108 Aspergillus awamori sp.

3135 Aspergillus awamori var. ferruginensis IAM 2391 E-109 Aspergillus awamori sp.

3136  Aspergillus awamori var. fumeus 1AM 2101 F-110 Aspergillus awamori sp.

3137 Aspergillus awamori var. fuscus IAM 2088 F-113 Aspergillus awamori sp.

3140  Aspergillus awamori var. (Toyama) G-120 Aspergillus awamori sp.

3140-A Aspergillus awamori var. G-121  Aspergillus awamori sp.

3140-B Aspergillus awamori var. G-122  Aspergillus awamori sp.

3140-11 Aspergillus awamort var. G-123  Aspergillus awamori sp.

3140-12 Aspergillus awamori var. G-124  Aspergillus awamori sp.

3142 Aspergillus awamori NAKAZAWA IFO 4033
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Table 2. Distribution of pH, acidity, moisture, @ -amylase,
saccharifying ability of kojis in various Aspergillus
awamori fungi.

) Acidity  Moisture a -Amylase  Saccharifying
Strain No. pH

(me) (%) (D) ability (%)
2119 358  2.62 35.0 21.9 16.3
2149 358  2.80 37.2 26.8 11.2
2321 330 357 37.6 23.1 225
2366 333  3.07 374 20.9 15.8
3130 4.05 1.24 32.0 18.7 3.1
3134 385 218 37.6 52.2 10.9
3135 336  3.28 35.8 10.6 35
3136 313  4.96 34.4 38.2 10.4
3137 407 167 35.4 44.0 14.5
3140 389  2.80 38.4 475 75
3140-A 395 168 324 32.9 4.8
3140-B  3.11  2.88 37.2 51.1 13.4
3140-11 3.81  2.83 36.2 33.0 8.7
3140-12 412  1.10 36.8 47.9 8.9
3142 3.47 3.58 34.0 62.0 16.5
3144 421 230 38.0 14.1 6.8
3145 3.05 6.24 36.0 12.8 4.2
3146 385 1.62 36.0 11.8 2.7
3147 345 340 37.2 27.4 8.2
B-101 399 112 35.2 9.5 34
E-108 3.28  3.80 33.0 10.1 44
E-109 3.78 355 37.8 7.4 9.4
F-110 353  2.32 35.8 24.1 6.2
F-113 346 230 35.2 9.6 14
G-120 339 298 36.6 12.2 14.6
G-121 4.23  0.94 33.8 15.2 1.3
G-122 364 218 39.0 18.3 19.5
G-123 358  2.32 38.6 9.9 11.5
G-124 389 1.33 34.2 9.1 8.3

Table 3. Distribution of pH, acidity, moisture, @ -amylase,

saccharifying ability of the kojis from selected strains.

Acidit Moisture a -Amylase  Saccharifyin
Strain No. pH y ying

(me) (%) (DR ) ability (%)
2321 330 357 37.6 23.1 22.5
3140-B 311 2.88 37.2 51.1 13.4
3142 347 358 34.0 62.0 16.5
3145 3.05  6.24 36.0 12.8 4.2
G-122 364 218 39.0 18.3 195
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Table 4. Microbiological properties of selected strains of Aspergillus awamori.

Strain No. Giant colony Color * Assimilate
of nitrite
conidial color * diameter Iodine-starch mycerial
insertion reaction tuft
(mm) % % (mm)
2321 rough olive (4/3) 25 7 very dark -
grayish
brown (3/2)
3140-B fine olive (4/3) 19 8 dark reddish -
brown (3/3)
3142 fine olive (4/3) 20 7 reddish +
brown (4/3)
3145 rough dark olive 18 5 very dark +
R gray (3/2) brown (2/2)
G-122 fine olive gray 22 4.5 dark reddish -
(5/2) brown (3/3)

% Color was judged by Munsell Soil Color Charts (1954).
* After 4 days incubation, the diameter of each giant colony was measured.
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Table 5. Effect of steaming methods and varieties of rice on the production

of enzymes and acidity of awamori-koji with the strain No. 3142.

Relative activity (%)

Steaming under Steaming under
atmospheric pressure pressure
A B C A B C
a -Amylase 100 271 121 214 261 46
Glucoamylase 100 238 111 220 369 31
Saccharifying ability 100 245 111 220 241 30
Acidity 100 271 139 255 265 38

A: Non-glutinous rice, B: Broken rice from Thailand, C: Glutinous rice
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