J. Korean Soc. Food Nutr.
23(6), 1020 ~ 1026 (1994)

Iron Superoxide Dismutase (Fe-SOD)E MAlst=
OjdZ0o] Mt 9l HYQt

o|EH§* .
Aoy stm

*EM DS A|E

| AH

Selection and Cultivation of Microorganism Producing Iron

Superoxide Dismutase(Fe-SOD)

Tae-Ho Lee' and Sook-Hyun Chung*

Dept. of Microbiology, Pusan National University, Pusan 609- 735, Korea
*Dept of Food Engineering, Dongseo University, Pusan 616- 716, Korea

Abstract
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Pseudomonas polycolor was used to investigate the optimal culture condition to examine the various pro-
perties of superoxide dismutase (SOD). This SOD was inhibited by H202, azide ion, but not by cyanide ion. Th-
is result indicates that the enzyme might be a Fe-SOD. The composition of optimal culture medium for the enz-
yme production was 3% of glycerin, 1% of polypeptone, 0.5% of meat extract, 0.2% of KCl and the initial pH
was 9.0. The cultivation for the enzyme production was carried out in 500ml shaking flask containing 100ml of
the optimal medium at 30°C on a reciprocal shaker. The enzyme production reached maximum at 15hrs of

cultivation and then declined sharply afterward.
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Table 1. Effect of specific inhibitors on SOD activity produced

by Pseudomonas polycolor
Treatment Inhibition (%)
1.0mM NaCN 10
5.0mM NaCN 0
1.0mM H:20: 53
5.0mM H20:2 -
1.0mM NaNs3 66
5.0mM NaN3 63
1.0mM NaF 8
5.0mM NaF 5
None

Specific inhibitors or inactivators as indicated were added to
the assay mixture and then the enzyme activity was determin-
ed. The effects of inhibitor were represented as percentage of
inhibition

- ; unmeasured by inhibition of autoxidation
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Table 2. Effect of carbon sources on the production of Pseu-
domonas polycolor SOD

Carbon source  Final Growth Specific activity

(1%) pH (O.D. at 660nm) (units}
None 8.3 3.7 2.4
Glucose 4.8 0.7 -
Arabinose 8.1 2.8 11.0
Galactose 8.3 2.3 8.6
Mannose 7.6 4.0 28.2
Mannitol 8.3 2.7 16.2
Sorbitol 8.2 2.9 17.5
Fructose 4.9 0.7
Inositol 8.3 2.6 18.8
Lactose 8.3 26 7.7
Sodium acetate 8.3 3.7 22.4
Sodium citrate 8.3 25 3.5
Xylose 8.1 3.0 3.5
Sorbose 7.9 33 26.4
Maltose 6.8 6.0 6.8
Trehalose 6.1 7.2 239
Glycerin 6.1 2.3 23.0
Ribose 6.8 4.6 19.5
Rhamnose 8.1 2.7 7.6
Dextran 8.3 3.1 52
Soluble starch 8.4 3.3 4.8

Each carbon source was added to the basal medium conta-
ining 1% polypeptone, 1% meat extract, and 0.1% NaCl (pH
7.0). Pseudomonas polycolor was inoculated to a shaking
flask (500ml) containing 100ml of medium and cultivated at
30°C,for 24hr on a reciprocal shaker
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Fig. 1. Effect of glycerin concentration on the production of
Pseudomonas polycolor SOD.
Glycerin as carbon source was added to the basal med-
ium containing 1% polypeptone, 1% meat extract, and
0.1% NaCl (pH 7.0). Cells were inoculated to a shaking
flask (500ml) containing 100ml of medium and cultiv-
ated at 30°C, for 24hr on a reciprocal shaker.
—#=~; SOD activity, — - ; Growth
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Table 4. Effect of inorganic salts on the production of Pseu-

udomonas polycolor SOD
Nitrogen source Final Growth Specific activity
(%) pH (O.D. at 660nm) (units)

None 6.0 0.1 9.0
Polypeptone 1.0
Meat extract 1.0 6.6 29.8 17
Polypeptone 1.0
Meat extract 0.5 66 15.2 322
Polypeptone 1.0 6.8 3.2 13.4
Polypeptone 2.0 6.6 9.1 17.4
Meat extract 0.5 6.9 4.1 4.5
Meat extract 1.0 6.8 6.5 10.0
Yeast extract 1.0 5.0 0.7 4.0
Polypeptone 1.0
Yeast extract 0.5 54 114.4 4.3
Meat extract 0.5
(NH4)2504 0.5 5.7 0.2 13.0
NH4Cl 0.5 53 0.5 7.6
NaNOs3 0.5 6.1 0.2 7.5
Lysine 1.0 5.8 0.4 14.5
Cysteine 1.0 1.7 0.1 101.0
Arginine 1.0 5.4 0.4 30.3
Bactopeptone 0.5

peptone 6.2 6.5 28.0

Meat extract 0.3

domonas polycolor SOD
Inorganic salts Final Growth Specific activity

(%) pH  (O.D. at 660nm) (units)

None 6.8 14.3 29.1
MgSO4 - 7H20 0.20 6.2 12.2 129
0.10 6.4 10.6 10.6

0.05 6.5 10.6 10.6

KH2PO4 0.20 65 109 10.7
0.10 6.3 1.0 10.8

0.05 6.3 10.4 10.8

CaCl2-2H:0 0.20 6.3 1.0 5.7
0.10 6.2 11.5 5.8

0.01 6.3 10.5 6.5

MgClz - 6H:0 0.20 6.2 10.9 17.8
010 6.2 11.8 26.2

0.00 6.3 10.4 14.2

KzHPO4 0.20 6.6 9.8 13.3
0.10 64 1.0 13.0

001 6.4 10.0 14.2

NaCl 0.20 6.3 10.1 171
0.10 6.2 9.7 20.3

0.01 6.3 9.9 10.5

NHaCl 020 63 11.0 13.8
0.10 6.3 1.4 13.4

001 6.3 8.0 16.2

KCl 0.20 6.3 16.0 394
0.10 6.2 9.9 10.6

001 6.2 9.6 9.0

FeSO4 020 6.4 3.3 3.0
0.10 6.2 13.1 6.3

001 64 9.9 6.1

Each nitrogen source was added to the basal medium contai-
ning 3% glycerin and 0.1% NaCl(pH 7.0). The cultural cond-
itions are the same as Table 2

Each inorganic salt was added to the basal medium containing
3% glycerin, 1% polypeptone, and 0.5% meat extract(pH 7.
0). The cultural conditions are the same as Table 2
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Effect of initial pH of medium on the production of
Pseudomonas polycolor SOD.

The initial pH for cultivation was adjusted as indicated
and cultural medium contained 3% glycerin, 1% poly-
peptone, 0.5% meat extract, and 0.2% KCl. Cells were
inoculated to a shaking flask (500ml) containing 100mi
of medium and cultivated at 30° C, for 24hr in a recip-
rocal shaker.

—@— ; SOD activity, —ilk— ; Growth

Fig. 2.

Table 5. Effect of aeration on the production of Pseudomon-
as polycolor SOD

\/olume of mcdnum Final Growth Specific activity
(ml) pH (O.D. at 660nm) (units)
50 6.5 15.8 50.1
75 6.5 11.8 433
100 6.5 18.3 39.8
125 6.5 20.5 35.4
150 6.5 31.2 20.5

The culture medium contained 3% glycerin, 1% polypeptone,
0.5% meat extract, and 0.2% KCl (pH 7.0). The volume of me-
diumn was adjusted to each volume as indicated
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Table 6. Effect of methyl viologen concentration on the pro-
duction of Pseudomonas polycolor SOD

Methyl viologen Final Growth Specific activity

concentration (mM)  pH  (O.D. at 660nmy (units)
0.0 6.5 16.0 40.1
0.1 6.5 4.6 109
0.2 6.4 4.3 101
0.5 6.4 3.7 1.5
0.8 6.3 3.7 0.0
1.0 6.3 3.6 0.0
1.5 6.3 3.7 0.0
2.0 6. 4 3 2 () 4]

The cultural umdmons are ihe same as Table 5 and methyl vio-
logen was added to the medium with the indicated concentra-
tions

Table 7. The optimum culture condition for SOD production

Glycerin 3.0%
Polypeptone 1.0%
Meat extract 0.5%
KCI 0.2%
tnitial pH 9.0

Other conditions  Temperature 30°C
Culture time 15hrs
Agitation 120 Rev. x 6cm
100m] of medium per 500ml shaking flask

Medium
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Fig. 3. Time course of growth, pH, and SOD production duri-
ng the cultivation of Pseudomonas polycolor.
The cultural medium contained 3% glycerin, 1% poly-
peptone, 0.5% meat extract, 0.2% KCHpH 9.0). Seed
culture (2ml) was inoculated into a 500ml shake flask
containing 100ml of the optimal medium and cultured
at 30°C. The pH, SOD activity, and cell growth during
cultivation were measured with time interval.
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