


To prevent excessive mould growth on their surface, the salamis were shortly dipped into a 20 %
solution of potassium sorbate after two days.

At various time intervals, one or two inoculated sausages and one control sausage from each
batch were analyzed. Botulinal toxin was assayed with the mouse test (see LUCKE et al., 1982).
Viable C. botulinum spores and vegetative cells were enumerated in Cooked Meat Medium (LUCKE et al.,
1982) by a five tube Most Probable Number technique. Growth of C. botulinum in the tubes was
confirmed by microscopy and toxin test, where necessary. Total acerobic mesophilic bacteria, Entero-
bacteriaceae, Lactobacillaceae and Micrococcaceae were quantified using Standard I-nutrient agar,
DHL agar acc. to SAKAZAKI, MRS agar and KRANEP agor, respectively (see MERCK Handbook, 1980). The
pH was determined with a combination electrode, and water activity was measured in the core and
the outer layer of the sausage by means of calibrated LUFFT o, meters (RODEL et al., 1979).

Results

1. "Salami" (Figs. 1 and 2): For each experiment, three batches were prepared: one without nitrite,
one with 40 mg NaNO9 and 550 mg sodium ascorbate per kg, and one with 115 mg NaNOy/kg. In the first
experiment, the sausages were ripened at 159 C, in the second at 25° C for seven days and
subsequently at 20° C, Although the freshly prepared "Salami" mixtures often contained less than
100 presumptive Lactobacillaceae (colonies on MRS agar) per gram, the Lactobacillus count reached
Hom\m within only seven days at 159 C and three days at 25° C respectively. The pH of the salamis
dropped from 5.8 - 5.6 to ca. 5.0 within the same period, and subsequently, water loss proceeded
normally both in inoculated and control sausages. Botulinum toxin was not detected in any sample,
irrespective of nitrite addition and ripening temperature, and the clostridial count decreased
about one log cycle during ripening. Inactivation proceeded most rapidly during acid production

and at the beginning of the drying period. Apparently, the conditions prevailing in this phase of
ripening still allowed spore germination, but no multiplication. The composition of the microflora
of the sausages was not markedly altered by the addition of nitrite, apart from a slight decrease
in the Enterobacteriaceae count (Fig. 4). The rancid aroma of the sausages prepared without nitrite
is most likely due to autoxidation reactions.

2. "Teewurst" (Fig. 3): To maximize the theoretical risk of mo«owovao:* of C. botulinum in a
fermented sausage, "Teewurst" mixtures with higher initial water activity (ay 0.965) and reduced
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, transient formation of botulinum toxin in some of their experimentally inoculaoted Vungarian
salamis. They had inoculated the stuffed sausages by means of a syringe and may thus have created
niches with high spore content and possibly slightly more favourable conditions. Apart from their
observation, there does not seem to be any practical or experimental evidence for the ability of
clostridia to grow in fermented sausages (see CORETTI, 1971; PUOLANNE, 1977; BALDINI et al., 1979).
Furthermore, SKJELKVALE et al, (1974) and GERIGK and GOSSLING (1981) did not find any significant
influence of the amount of nitrite added on the microflora and ripening parameters of fermented
sausage. PUOLANNE (1977) reported that the activity of the lactic acid bacteria was slightly
influenced by nitrite but stated that the amount of nitrite and nitrate added to fermented sausage
was of minor importance for the prevention of food poisoning. However, there is evidence that the
addition of nitrite contributes to the control of salmonellae during the early stages of ripening
of fermented sausages, especially at high ripening temperatures (LEISTNER et al., 1973, 1982).

The addition of about 50 mg sodium nitrite per kg is also necessary for inhibition of rancidity
and accordingly for the development of the desired colour and flavour of these products (WIRTH,
1973). If added in moderate amounts, most of the nitrite and nitrate is reduced to ammonia during
sausage fermentation and do not constitute a hazard any more. Therefore, the total omission of
nitrite from fermented sausages is not advocated.
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to figures:

pH value, water activity and log clostridial count (* standard deviation;
n = 6) in"Salami"ripening at 15° C, Data from sausages processed with various
amounts of nitrite have been pooled for calculation of the mean values given.

pH value, water activity and log clostridial count (* standard deviation; n = 6)
in"Salami" ripening at 25° and 20° C. Data from sausages processed with various

nitrite levels have been pooled for calculation of the mean values given.

pH value, water activity and log clostridial count (* standard deviation; n = 8)
in Teewurst" ripening at 25° and 20° C, Data from sausages processed with various
nitrite levels have been pooled for calculation of the mean values given.

Fate of Enterobacteriaceae during sausage fermentation (log viable count
standard deviation; n = 4),

: "Salami", 15° C ripening temperature. Sampling after 0, 3, 7 and 23 days.

: "Salami", 25°/20° C ripening temperature. Sampling after O, 2, 5 and 14 days.
"Teewurst", 25°/20° C ripening temperature. Sampling after 0, 2, and 28 days.

no nitrite added;
40 - 50 mg NaNO2 + 550 mg sodium ascorbate added per kg;
115 - 120 mg NaNO2 added per kg.

WNH-= O D>
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