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Table 1 Effect of salt concentration on bacterial count

E. Coli M. var.
betaine (%) 0 0.1 0 0.1
Nac1 (%)
0 7.9 8.0 7.1 7.2
5 5.6 5.9 7.7 7.7
10 1.8 4.2 7.4 7.6
15 - - 6.5 7.6
20 - - 5.5 5.9

(1og)

Table 2 Means (SD) of colony area

betaine (%) 0 0.1
Nac1(%)

0 0.18 (.08) 0.16 (.05)
5 0.06 (.02) 0.09 (.01)
10 0.03 (.01) 0.02 (.01)

(mm2)

Table 3 Minimal water activity for growth

std. agar BHI
E. coli 0.95 0.93
Micrococcus var. 0.89 0.88
L. plantarum 0.95 0.93
P. cerevisiae 0.94 0.92

std. agar; standard agar
BHI; brain heart infusion agar
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Table 4 Nitrate reduction activity

betaine 0 0.1
Nac1 (%)
0 0.30 0.286
5 1.65 2.11
10 0.65 1.60
i5 0.16 0.15

(micro g/ml1 medium)

Table 5 Bacterial count of dry-cured ground beef

day control M. var.
std coli acid std coli acid
0 4.6 3.6 4.6 5.4 3.6 4.5
2 7.1 5.4 6.8 7.3 4.8 6.9
3 6.9 4.1 6.9 6.7 4.3 6.9
4 7.1 3.6 7.7 6.9 - 6.8
(log)

std; Standard agar, common bacteria
coli; Desoxycholate agar, coliform bacteria
acid; BCP-plate agar, Acid producing bacteria

Table 6 Water activity of cured beef and pickle

day beef pickle
0 0.98 0.96
7 0.97 0.97
10 0.96 0.97
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Fig. 1 Effect of salt concentration on growth curve
of Micrococcus variety
Fig. 2

Effects of salt and betaine on bacterial colony form
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Fig. 3 SEM photographs of Micrococcus variaty
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Fig. 6 Change of pH values during ripening period
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Effects of salt and betaine on fermented meat product.
M. Sekikawa, M. Mikami and H. Miura
Obihiro University of Agriculture and Veterinary Medicine
Summary

Unpasterurized meat products are used in many countries
for fermented sausages and raw hams to achieve a specific
microorganisms growth in the products by natural ripening.

The proper controls of the temperature and moisture is
therefore needed to ensure the natural contamination and the

safety of the products. There are complicated biochemical
and physiological changes caused by the specific bacteria
growth and various enzyme activities in meat. Applying

starter culture on meat products is mainly based on two
reasons: first, some starter culture inhibit the growth of
‘other microorganisms, especially the putrefactive ones,
éecond, they develop the favorable sensory properties of the

products. Although salt is one of the most important
ingredients in meat products, some bacteria growth and enzyme
activity is inhibited by the high concentration of salt. In

the present study, we studied the effect of salt and betaine
on the growth of stater culture bacteria and on the ability of
nitrate reduction.

The lag phase of Micrococcus sp. was proportional to the
higher salt concentration. However, the maximum nitrate
reduction ability was recorded in culture medium containing
5% salt compared with these of 0, 10, and 15 % salt. When
betaine was added to the culture medium, there was no
difference in the bacterial count after 48 hrs shaking
incubation. The nitrate reduction ability was higher in the
presence of betain than in its absence. The nitrate
reduction is considered to be an important factor of meat
products, especially the color development. It was suggested
by the present study that the salt and betaine were important
ingredients of the fermented meat products when Micrococcus
var. was used as the starter culture for the development of
cured meat color; nitrosomyogobin formation.
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