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The Effective Use of Erythrocyte

Separation of Superoxide Dismutase

Satoshi HANZAWA
Syuji SAITO
Yuji HIGO

An efficient separation of superoxide dismutase form hog blood has been described. Hemoglobin was

removed as precipitate form erythrocyte by adjusting the blood solution to pH 3.5 and then neutralizing. Mor-

sin, a crude acid protease powder form Aspegillus Sairoi, was added to the supernatant and the mixtnre was in-

cubated at pH 5.0 and 50 °C for 15h, during course of which the remaining hemoglobin was decomposed

without degradation of superoxide dimutase. After removal of other impuritics as precipitate and of

low —molecular —weight proteins by ultrafiltration, the slightly reddish solution was flah—evaporated in vacuo

to yield superoxide dismutase as a nearly colorless powder, thus providing promising potentials as food ad-

ditives. The specific activity of the enzyme obtained was more than 300 times as strong as that of the original

erythrocyte.
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Fig. 1 Relative activity of superoxide dismutase
and protein concentration of hog
erythrocyte at pH 7.5 after acid or alkaline
treatment at various pH at 25°C for 30 min.
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Table 1 Purification of superoxide dismutase

Specifi Total
Vol Activity [Protein} aIc)teifllitl; act(i)v?ty Yield
Y U/mb ) 9
(e) (U/me) (mg/me) (U/mg) ) (%)
Erythrocyte 1.0 50 62 0.8 50000 100
B pH 3.5 treatment 0.85 56 5.2 11.9 48000 96
(95)
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Fig. 2 Polyacrylamide gel electrophoresis of
bovine superoxide dismutase incubated at
various pH at 30°C for 15 hr.
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Fig. 3 SDS polyacrylamide gel electrophoresis of
bovine superoxide dismutase incubated at
various pH at 30°C for 15 hr.
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Fig. 4 SDS polyacrylamide gel electrophoresis of
bovine superoxide dismutase incubated
with pepsin (pH 3~5) or chymotrypsin
(pH 6~11) at various pH at 30°C for 15 hr.
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Table 2 Activity of superoxide dismtase and pro-

tein concentration after protease treat-

ment of pH 3.5 treated erythrocyte at
50°C

Incubation time
0 hr 15 hr

Activty [Protein] Activty [Protein)
(U/m0) (mg/me) (U/mb) (mg/me)

Proteases pH

Denapsin ~ 10.0 43 3.6 10 1.4
7.5 43 3.6 37 3.0

Morsin 5.0 43 3.6 30 0.5
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Table 3 Purification of superoxide dismutase

Specifi
Vol. Activity (Protein) azsfil'tlc th_)t;_ltl Yield
ivity activity
(2) (U/mb) (mg/me) 0
¢ (U/mg) ) (%)
Erythrocyte 2.0 46 51 0.9 92000 100
pH 3.5 1.7 45 2.5 18 76500 83.2
Proteolysis 1.7 40 0.29 130 68000 73.9
UF. 0.6 110 0.33 330 66000 71.7
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Fig. 5 SDS polyacrylamide gel electrophoresis of
hog erythrocyte (lane 2), pH 3.5 treated
erythrocyte (lane 3), morusin treated
erythrocyte (lane4), concentrated
erythrocyte by UF membrane (lane 5) and
purified bovine superoxide dismutase (lane
6). Lane 1 and 7, moleculer weight stan-
dard.
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Fig. 6 Crude superoxide dismutase solutions.
erythrocyte. 3, hog erythrocyte.

1, morusin treated erythrocyte. 2, pH 3.5 treated

Fig. 7 Crude superoxide disumutase powders and hemogrobin. 1, denatured hemogrobin. 2, pH 3.5
treated erythrocyte. 3, morusin treated erythrocyte.
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