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Studies on the Production of a-amylase by Aspergillus niger
Effect of Glutathione, Sugar and Organic Acid
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Synopsis

In this paper, Aspergillus niger van Tieghem IFO 4414 was used for studying the effect of
glutathione, sugar and organic acid on the production of a-amylase by the fungus.
Glutathione was added in the incubating medium at various concentrations from 30mg/l to
1mg/l. Aspergillus niger was incubated in the medium by shaking culture at 35°C for 6 days,
and the medium was used for determining a-amylase produced by the fungus.

It was shown that gultathione from 10mg/l to Smg/l added in the medium was effective to
produce a-amylase by the fungus. On the other hand, 1mg/l glutathione was considerably
effective. Glutathione seemed to be associated with the eroduction of a-amylase by the
fungus.

Glucose, fructose, galactose, mannose, sucrose and maltose were added at the concentra-
tion of 5 x 10”2M in the incubating medium which contained Smg/l glutathione, and
gluconate, galacturon'ate, succinate, citrate, pyruvate, malate, formate, glyoxylate, oxalate,
lactate, propionate, «-ketoglutarate, glycollate, fumarate, acetate, acetoacetate and
oxaloacetate were added at the concentration of 10~ 2M in the same incubating medium. As
the results, it was shown that sucrose, glucose, fructose, maltose, succinate, citrate, malate,
a-ketoglutarate, lactate, fumarate and oxaloacetate were effective to produce a-amylase by
the funfus. On the other hand, gluconate, pyruvate and propionate were considerably effec-
tive. From these results, it was concluded that these compounds were associated with the
production of a-amylase by the fungus in the incubating medium which contained
glutathione.
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Table 1. Effects of glutathione on the production of

a-amylase by Aspergillus niger van Tieghem IFO
4414 and on the fungus growth.

Glutathione
30me/1|20me/1 10me/1| Sme/1 | 1mg/1 [0 2445
’ (units/mi)

1 0 0 0 0 0

2 2.8 2.8 33| 35| 28| 26

3 94 | 14.8| 15.0| 16.5| 12.3 | 11.8

4 | 213 29.4 | 38.2|44.0| 26.3 | 26.0

5 | 41.2 | 47.5| 58.1|65.0|46.2 | 45.5

Incubation time (days)

6 | 49.2 | 55.0| 67.0|70.4 | 54.0 | 52.8

(mg/200ml)

Growth| 230 | 255 | 285 | 296 | 250 | 242
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Table 2. Effects of glucose, fructose, galactose, mannose, sucrose and maltose
in the presence or absence of glutathione on the production ofa-amylase by
Aspergillus niger van Tieghem IFO 4414 and on the fungus growth.

o Incubation time (days)
IGrowth
1 2 3 4 5 6
’ T I 1 (units/ml—)'(médoo |
ml)

‘Glucose 5x1072M | 0 | 3.8 | 11.3| 242 |41.5| 52,0 | 242

Glucose 5x1072 M
) + 0 40 | 16.0| 37.6 | 56.4 | 67.5 | 289

‘ Glutathione Smg/l |
Fructose ~ 5x 107 o |30 80212390 wstm
Fructose 5x1072 M

+ 0 3.2 | 1251 37.1 | 58.2| 67.4 | 285
Glutathione Smg/l ‘
Galactose 5x1072 M 0 ‘ 2.8 8.3 | 16.6 | 30.6 | 45.0 ‘ 224W
Galactose  5x1072 M

+ 0 34 | 12.2| 26.3 |40.7| 52.0 | 240
Glutathione Smg/l ‘

I ; | —
Mannose 5x1072 M 0 2.0 | 11.3| 24.6 | 36.2 | 42.2 | 205
Mannose 5x1072 M

) + 0 2.5 | 11.6 | 23.8 | 42.3| 49.0 | 230
Glutathione 5mg/l J
Sucrose 5x1072 M i 0 | 38| 14.5| 30.1 | 45.2| 54.0 | 252
S — L
_
Sucrose 5x1072 M
+ 0 6.8 | 22.4| 46.2 | 64.5| 73.0 | 312
Glutathione Smg/1
— —]
Maltose 5x1072 M 0 3.0 | 10.6 | 23.5 | 40.3 | 51.3 | 238
Maltose 5x1072 M
o+ 0 | 49| 17.8] 38.0 568 68129 |
\ Glutathione Smg/l L ‘
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Table 3. Effects of gluconate, glucuronate, galacturonate, succinate and citate
in the presence or absence of glutathione on the production @-amylase by
Aspergillus niger van Tieghem IFO 4414 and on the fungus growth.

—
Incubation time (days)
Growth
1 2 3| 4 5 6
(umls/m])(m?/() )
00 m
Gluconate 1072 M 0 | 2.8 11.2| 23.3| 35.8| 44.5| 215
[
Gl t 102 M
eonate 0 | 3.0 13.5 302 49.8| 58.0 | 263
Glutathione Smg/l
Glucuronate 102M | 0 | 26| 85| 17.0| 26.5| 380 186
Gl t 1072 M
ueuronate 0 | 2.8 110 22.0| 36.0]| 47.2| 225
Glutathione Smg/l
- \
Galacturonate 1072M | 0 | 3.0 | 10.6| 20.5| 34.8| 45.5 210
Galact t 1072 M
alacturonate 0 | 32 142280 441 536 246
Glutathione Smg/l
|
Succinate 10°2M | 0 | 3.8 11.9| 24.6| 40.5| 50.2| 240
Succinat 1072 M
veanate 10 0 | 48| 182 360| 55.8| 68.3 290
| Glutathione Smg/l
Citrate 102mM | o | 30| 80| 19.8| 37.8| 482 225
Citrat 1072 M
rate + 40| 162 335 51.0| 640 274
Glutathione Smg/l |
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Table 4. Effects of pyruvate, malate, formate, glyoxylate and oxalate in the
presence or absence of glutathione on the production of@-amylase by
Aspergillus niger van Tieghem IFO 4414 and on the fungus growth.

j Incubation time (days)
‘ T 1 1 Growth
{ 1 20 3| 4 |5 6
- [ T
200 ml)
Paruvate 10"2M‘ 0 | 28| 11.0]23.5]34.8] 42.2] 203
P t 072 M
yrovate ! ‘ 0 | 42158 342 530 618|270
Glutathione Smg/l | | ‘
Malate 10'2NIJ7 0 | 27 101 | 232 405( 515} 228
r a2
Malat 1072 M ]
talate ' 43| 138 3400545 640! 272
Glutathione Smg/l ‘
Formate lO‘lM‘ 0 | 20| 67160282 345 162
Format 1072 M
ormate ‘ | 25| 114 246 37.0| 420 198
Glutathione Smg/l 1 | ‘
T
| Glyoxylate 1072 M \ 0 | 22| 7.8|192 330362/ 168
|- |
Glyoxylat 1072 M 1 W
> yoxyate ’ 3.1 | 10.5 | 27.4 | 420 | 463 | 215
Glutathione ~ 5Smg/l | | |
Oxalate 1072 M ‘ 0| 24 3 7.3| 162|278 330 | 155
Oxalate 1072 M
_ 0 | 3.0 | 103237365 421 196
Glutathione Smg/1 |
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Table 5. Effects of lactate, propionate,a-ketoglutarate and glycollate in the
presence or absence of glutathione on the production of a-amylase by
Aspergillus niger van Tieghem IFO 4414 and on the fungus growth.

Incubation time (days)
Growth
1 2 3 4 5 6
(units/ml)| (mg/
200 ml)
Lactate 1072 M 0 2.8 | 13.0| 30.2| 42.5| 48.0 | 227
Lactate 1072 M
+ 0 4.8 | 27.5| 51.0| 62.5| 67.2 | 286
Glutathione 5mg/l
Propionate 1072 M 0 2.0 | 10.1 | 25.2| 40.0| 47.0 | 220
Propionate 1072 M
+ 0 3.0 | 146 | 334 | 51.2| 59.2 | 275
Glutathione Smg/fl
a-ketoglutarate 1072 M 0 4.2 | 148 | 27.0| 40.8 | 52.0 | 240
a-ketoglutarate 1072 M
+ 0 5.0 | 28.0| 40.2 | 58.6 | 67.5 | 291
Glutathione Smg/l
Glycollate 1072 M 0 2.3 9.6 | 17.5| 26.0| 33.2 | 160
Glycollate 1072 M
0 2.3 | 10.2 | 20.0 | 31.4| 44.0 | 208
Glutathione 5mg/l
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Table 6. Effects of fumarate, acetate, acetoacetate and oxaloacetate
presence or absence of glutathione on the production of a-amylase by
Aspergillus niger van Tieghem IFO 4414 and on the fungus growth.

in the

Incubation time (days)

Growthl
2 3 4 5 6
(units/m!) (m% )
200 m
Fumarate 102 M 3.2 | 13.8| 25.5| 42.1| 50.2 | 236
Fumarate 1072 M
4.0 | 18.6 | 40.2 | 56.2 | 68.0 | 302
Glutathione 5mg/l
Acetate 1072 M 34 | 14.2| 30.0| 44.2| 53.0 | 243
\ -2
Acetate 107° M
4.7 | 18.5| 48.7 | 58.0 | 67.5 | 286
Glutathione 5mg/l
\
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Acetoacetate 1072 M
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Glutathione Smg/l
Osaloacetate 1072 M 2.2 6.8| 16.1| 34.0| 50.6 | 235
Oxaloacetate 1072 M
4.3 | 17.5| 30.7| 53.8| 68.3 | 305
Glutathione Smg/1
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