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Superoxide dismutase {SOD} is able to be induced in Streplococcus lactis, a homefermentative
lactic acid bacterium, by hyperbaric oxygen, probably because formation of superoxide radical
(07} as a substrate of SOD might be stimulated in the culture pressurized by oxygen. However, S.
lactis cannot grow vigorously at high dissolved oxygen (DO) concentrations. Therefore, culture
conditions established for inducing SOD in the bacterium are not favorable for its growth. We
investigated induction conditions for SOD in S. lactis by using hyperbaric oxygen or adding
hydrogen peroxide, Moreover, we proposed here a two-stage cultivation for efficient production of
SOD in S. lactis was carried out by pressurization using oxygen or addition of hydrogen peroxide
after achievement of high concentration cultivation by means of an anaerobic fermentation
system with filtration.

The SOD content of anaercbically grown cells was 5-6 U/mg-protein. After the changes of
sparging-gas to air or oxygen at normal pressure, the SOD content gradually incresed with time
and reached the maximum value, 7-8 mg-protein within about 2 hr. In addition, the SOD content
was further enhanced with increasing the pressure of oxygen. When the culture broth was
pressurized by oxygen at 6 atm, the SOD content (12 U/mg-protein) was more than twice as high
as that under anaerobic conditions. However, there is little or no significant increase in SOD
content by addition of catalase for detoxifying hydrogen peroxide formed and/or controlling the
pH of culture broth at 6.8. The SOD in S. lactis was also induced by adding hydrogen peroxide to
the culture broth. The induction of SOD by hyperbaric oxygen and hydrogen peroxide was
possible not only at the late-logarithmic growth phase but also at the initial time for the stationary
period of growth. On the basis of the results described above, for improvement of SOD productiv-
ity, we tried the induction of SOD by pressurization using hyperbaric oxygen or addition of
hydrogen peroxide after high concentration cultivation in an anaerobic fermentation system with
a microfiliration module.
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