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or low waxer activity, low pli and low oxygen supply. In the early stage of 
ripening, nitrite may also contribute by delaying the outgrowth of the spores 
as long as the pH is still high.
In conclusion, the use of decontaminated spices for the manufacture of fermented 
sausages is not necessary.
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was also true it large numbers ot bacilli capable ot growth at low aw values and low oxygen 
tensions were inoculated into the sausage mixture, even if slightly faulty ripening conditions 
were chosen. The inhibition of Bacillus spp. in fermented sausage is mainly due to the combina­
tion of low aw, low pH and low oxygen tension. However, additional "hurdles" contribute to the
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inhibition of the development of bacilli in the early ripening stages when neither aw nor pH are 
low enough. Our experiments with model substrates (RM medium) indicate that nitrite - added to 
the mixture or formed from nitrate by the competitive microflora - is one of these factors. 
Germination of Bacillus spores may also be delayed by unfavourable temperature and by direct 
antagonistic effects of vegetative bacteria in fresh sausage mixture.
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We conclude that a microbicidal treatment of spices used for the manufacture of fermented 
sausages (not heated at any stage of manufacture) is not necessary.
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Fig. 1: Bacillus spores (squares) and lactobacilli (circles) in salami
manufactured with untreated black pepper. Open symbols: outer laye 
(5-7 mm), closed symbols: core. Ripening at "normal" conditions 
(see Methods).
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