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Amylase Production from Haloarcular sp. EH-1
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Abstract

The extremely halophilic archaebacterium Haloarcular sp. EH-1 was isolated from solar salts. Amylae production from

Haloarcular sp. EH-1 have been studied. The results obtained were as follows. The optimal medium composition for the
production of amylase from Haloarcular sp. EH-1 were soluble starch 1.5%, yeast extract 1.0%, MgSO; + 7H:0 2.0%, KCl
0.1%, NaCl 25% (pH 7.5). The incubation temperature, aeration rate and agitation speed were 40°C, 100 m¢ medium /
500 m¢ shaking flask, and 110 rpm. The cell growth and enzymatic activity was highest at 9 days of incubation. So

amylase production appeared to be a growth-related phenomenon.
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Table 1. Effect of carbon sources on the growth and
amylase production by Haloarcular sp. EH-1.

Carbon source  Amylase activity ~ Cell growth
1% w/v) (U/me) (580 nm)
None 117 1.54
Soluble starch 3.25 1.75
Corn starch 2.70 1.57
Potato starch 3.01 1.60
Glucose 0 0.36
Fructose 0 0.12
Galactose 0 0.09
Sorbitol 0 0.15
Lactose 2.75 1.58
Maltose 3.01 1.61
Inositol 243 151
Raffinose 2,05 1.31
Xylose 0 0.19
Sucrose 1.69 1.07

Culture was carried out in basal salt medium containing 1% yeast
extract as nitrogen source at 40C and pH 7.2.

Composition of basal salt medium was as follows; 25% sodium
chloride, 2% magnesium sulphate, 0.3% potassium chloride, 0.2%
trisodium citrate.

2 m¢ seed culture was inoculated into 100 m¢ medium in 500 m{
flask. Amylase activity was calculated from the difference of OD
at 540 nm as detailed in Materials and Methods.
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Table 2. Effect of soluble starch concentration on the
growth and amylase production by Haloarcular

sp. EH-1.
Soluble starch ~ Amylase activity Cell growth
con. (%) (U/ me) (580 nm)
0 1.12 1.51
0.5 1.37 1.64
1.0 351 1.79
1.5 331 1.73
20 292 1.37
25 242 1.25
30 1.07 091
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Table 3. Effect of nitrogen sources on the growth and

amylase production by Haloarcular sp. EH-1.

Nitrogen source  Amylase activity  Cell growth
(1% w/v) (U/me) (580 nm)
None 0 014
Peptone 0.09 0.69
Yeast extract 3.54 172
Casamino acid 310 1.56
Malt extract 0 0.38
Tryptone 20 118
(NH,):504 0 0.13
NH,Cl 0 0.15
NH4NO; 0 0.17
NaNO; 0 0.06
KNO; 0 0.09

Culture was carried out in basal salt medium containing 1%
soluble starch as carbon source at 40C and pH 7.2,
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Table 4. Effect of yeast extract concentration on the of
growth and amylase production by Haloarcular

sp. EH-1.

Yeast extract Amylase activity  Cell growth
con. (%) (U/mt) (580 nm)
0 0 013
0.5 215 133
1.0 3.60 1.96
15 331 1.76
20 3.09 1.64
25 2.57 143

Culture was carried out in basal salt medium containing 1%
soluble starch as carbon source at 40T and pH 7.2.



Table 5. Effect of NaCl concentration on the growth and
amylase production by Haloarcular sp. EH-1.

Table 6. Effect of metal ions on the growth and amylase
production by Haloarcular sp. EH-1.

Na(l concentration Amylase activity =~ Cell growth Metal ion con. Amylase activity  Cell growth
(% w/v) (U/nt) (580 m) (% w/v) (U/nt) (580 m)
0 0 0.02 MgS0O; - 7H0
5 0 0.03 0 0 0.11
10 0 0.03 05 0 0.19
15 0 0.04 1.0 0.09 0.59
20 2.4 1.37 15 0.09 0.63
25 3.53 1.77 2.0 312 1.67
30 3.49 1.69 25 3.09 1.66
Culture was carried out in basal salt medium containing 1% 30 2.50 144
soluble starch and 1% yeast extract. KCl
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Table 7. Effect of temperature on the growth and am-
ylase production by Haloarcular sp. EH-1.

Temperature ~ Amylase activity ~ Cell growth
() (U/ mt) (580 nm)
20 0.10 0.52
25 091 0.82
30 0.92 0.97
35 320 1.61
40 351 1.72
45 349 1.67
50 0.91 0.81

Culture was carried out in basal salt medium containing 1%
soluble starch and 1% yeast extract.

Table 8. Effect of initial pH on the growth and amylase
production by Haloarcular sp. EH-1.

Amylase activity ~ Cell growth

pH (U/nb) (580 nm)
40 0 012
50 0 013
60 275 141
65 297 154
70 3.24 161
75 350 167
80 350 167
9.0 0.61 077

Culture was carried out in basal salt medium containing 1%
soluble starch and 1% yeast extract.
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Table 9. Effect of aeration on the growth and amylase
production by Haloarcular sp. EH-1.

Volume (nf) Relative Amylase  Cell growth
in 500 m¢ flask activity (%) (580 nm)
.50 36 1.63
100 100 1.68
150 82 1.64
200 75 1.63

Culture was carried out in basal salt medium containing 1%
soluble starch and 1% yeast extract.
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Table 10. Optimal cultural conditions for the growth and
amylase production by Haloarcular sp. EH-1.

Composition of culturing medium for shake culture

Soluble starch 1.0%

Yeast extract 1.0%

MgS0;, - 7H,0 2.0%

KCl 0.1%

NaCl 25%
Conditions initial

pH 7.5

Temperature 40T
100 m¢ medium / 500 m¢ shaking flask
110 rpm
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Fig. 1. Growth and amylase production in Haloarcular sp.
EH-1 under optimal growth condition.
- o -, Cell growth; - 0 -, Amylase activity; - 4 -, pH Optimal
growth condition was as follows; 1% soluble starch, 1%
yeast extract, 2% MgSO; - 7Hz0, 0.1% KCl, 25% NaCl (pH
75) at 40C.
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