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The odor assessments show that development of spoilage is similar in the two series. Numbers of Lactobacilli
are slightly lower during part of the storage period in mixed salt batch,however , after 14 days, numbers in
both series are above 1 mill/g (Table 10). Spoilage develops equally fast in the two series. Similar results
are obtained for the three bacteria in overall assessments of packages (not shown ).

The B.cereus ,which does not grow at 5°C and only very slowly at 80C,develops at moderately abusive temperature
of 129C, and during most of the storage period numbers in the two series are not significantly different (Table
11). Results with the pathogenic bacterium Y.enterocolitica, show that numbers during logarithmic growth g
rally are not significantly different in the Two series, although maximum numbers in the series with KCl
50C, are slightly lower than with pure NaCl (Table 12 ).

Discussion and conclusion

The study showed that the bacteria tested were differently affected by the salt used. Partial replacement of
NaCl with potassium sorbate, showed that this has a positive effect when controlling growth of S.liquefaciens
and B.thermosphacta, both important spoilage bacteria in vacuum-packed cured,cooked meat products (Nielsen
1982). Results for B.thermosphacta showed that ghe effect is dependent of concentration and storage temper
but at the recommended storage temperature of 5°C, the mixture of 2.3 % NaCl and 0.1 % sorl > is equally
tive as 3 % NaCl .The Bacilli spores developing due to the addition of spices and dried onion are effectively
controlled by 0.26 % sorbate, and also 0.1 % has an inhibitive effect. The inhibition of Lactobacillus was
less than for the other bacteria, although the mixture was equally good as pure NaCl. This Is in accordanc
with other experiments showing that sorbate addition could be used in selective media for lactic acid bac
(Emard and Vaughn,1952),although it is not always satisfactorily (Reuter, 1985). The addition of sorbate proved
effective, even at the relativey high pH in the meat emulsion,and even though the a6 of the sorbate emulsion
was higher than with pure NaCl. Considering the problems of getting decontaminated Spices, sorbate had a po-
sitive effect on Bacilli which are important bacteria in vacuum-packed meat products stored at moderately
abusive temperatures. The stronger inhibition of B.thermosphacta and S.liquefaciens compared to Lactobacillus
may prove beneficiel, considering that these former bacteria result in Spoilage at lower numbers than
lactobacilli (Egan et al 1980,Nielsen 1982 ). 5
Calcium chloride was the most inhibitive salt in mixed salt emulsion looking at Lactobacillus and S.liquefacief®
However, B.thermosphacta is not influenced, and therefore CaCly does not seem to be a good substitufe. Further
this salt™is organoleptically unacceptable (unpublished results). The same is the case for MgClp (Hand et
1982 ), which was a good substitute for NaCl, not resulting in increased growth. Replacement with KC1 sh
that development was similar as with pure NaCl, and this is in accordance with results by Terrell et al (
and 1983 ) and Anagnostopoulos and Sidhu (1981), but not with the results by Bartsch and Walker (1982)
studying broth cultures of C.perfringens , and Koenig and Marth ( 1982 ) studying S.aureus in Chedder cheese. i
The meat emulsion studies, combined with the knowledge about the organoleptic properties of the different chlori®
salts led to the experiments with only NaCl and KCl in a Bologna-type sausage . In this product, produced under
commercial conditions, it was shown that there was no negative effect of substituting part of NaCl with KCI

on the basis of equal a,. Although there was not a stronger inhibition by KCl addition, the results showed

that replacement with KU1 is not hazardous, whether considering spoilage or development of the pathogenic
bacteria B.cereus, which grows at slightly abusive temperatures, and Y.enterocolitica ,which grows at refrige-

ration temperatures. Studies with other strains of these bacteria at similar and other temperatures, has also
shown that KCl is a reliable substitute in vacuum-packed Bologna sausage (Nielsen and Zeuthen, 1986).
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Table 2. Growth of Serratia liquefaciens in
TFT‘ orbate meat emulsion with NaCl and potassium sorbate
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