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ffect of nitrate, nitrite and a starter culture on the growth of Yersinia enterocolitica in dry sausage
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In

~oduction

ni e g ‘ g -
]ma]S, especially pigs, have shown to be reservoars of Yersinia enterocolitica, which causes gastrointesti-

ol and other types of infections in man (1, 5, 10). Several surveys about the occurrence of the organism in
“eca] contents or faces of animals at slaughterhouse have been made. 3.7 % of the samples taken from pigs were
positiVe in Canada (10), 4.0 % in Japan (2), and 0.5- 39.3 % in Europe (6, 8, 9, 11, 12). Furthermore in avera-
? N.7 9 of pigs were shown to carry the organism in their throaths in two West-European studies (6, 11). In
JapanESe study (3) 7.9 % of faces samples of cows at slaughter were positive to Y. enterocolitica as were
3% ina study made in the Federal Republic of Germany (12). Leistner et al. (12) isolated the organism from

4.5 ¢ / :
tfs % of pork and 10.8 % of beef meat samples. In a Japanise study (3) 24.6 % of beef meats sampled were posi-
1ve.

Th
® Purpose of this study was to evaluate the possible health hazard associated with the use of raw material

Co .
ntamYHBted with Y. enterocolitica for the manufacturing of dry sausage.

Mata...
Tter‘a‘ and Methods

& dry sausage was prepared using normal commercial manufacturing practice according to the following recipe:
;Zfb47 %, pork 24 %, pork fat 25 %, NaCl 3 %, glucose 0.6 %, seasonings Q.é %. The cowbinatfons of addit1v§s
sa Saactef1a1 cultures used for each batch are shown in table I. These additions were mixed with 2 kg of basic

A f:?]m1% in a kitchen blender. Three sausages were made from each batch.

re CO]OWmQ Y. enterocolitica strains were used in the study: ATCC 27729 obtained from the American Type Cul-
ey C]S?t1on, Rockville, Maryland; and UCLA 151 obtained from the California State Department of Health, Ber-
n » California. The both strains were human clinical isolates, the former serotype 0:8, the latter 0:9. Over-

1gh
uD]t Culture (at 30°C) in nutrient broth was diluted in 3 ml of saline and used for 2 kg of the sausage mix.

ep

Oferment 66, manufactured by Rudolf Miller and Co, Giessen, Federal Republic of Germany, was used as a star-

ong ;:;tUFE. It contains micrococci and lactobacilli and was used according to the manufacturer”s recommendati-

Sa'"mes ml of the final dilution per 2 kg of sausage mix).. |

eVEnth Were Faken for the following quantitative bacterial éna1yses from the réw.sausage mix and on the third,

( 0C/48and fifteenth day of ripening and drying: Determination of Y. enterocg11t1ca, SS- and MacConcey”s agars

o, Sty h) followed by cu]tivatigns on Urea- and Triple Sugar Iron-agafs (30°C/24 h). Detergination of micrococ-

]y)_ A]?hy]OFoccus medium 110 (37°C/48 h). Determination of lactobacilli, Rogos§—SL—agar (30 C(72 h anaerobical-

C%minat-med1a were purchased from Difco. pH was analysed using Beckman Zer?mét1c pH meter equipped with Beckman
1on electrode 39183 (Beckman Inc., Fullerton, California).Water activity (ay) was measured with Vaisala

Micap wy : «
114 U hygrometer (Vaisala Oy, Vantaa, Finland).

va;Tz:]tS of the bacteriological analysis of the sausage samples are shown‘in table II.The raw sausage mix had
thesausa5~45 and ay 0.97. After 15 days' ripening and drying the corresponding values were 5.20 and 0.90 for
9es without the starter and 4.90 and 0.89 for those having the culture.

D.
§ Lssion

Y‘e]a i
in t t]ve]y high artificial contamination level of Y. enterocolitica was used in this study: Logarithmic counts

e T : . " ¢

ang r‘faw sausage mix ranged from 4.95 to 6.15. The trend of rapid decline in the counts during the ripening
SauSay‘ng of the sausages was seen in each sample, also in those to which no starters or additives were used
98s 1 ang 6 in table 2). The decrease was, however, more rapid if nitrate or nitrite was used, and most
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Sausage Y. enterocolitica Starter NaNO2 KNO3
strain culture added added
used (mg/kg) (mg/kg)
1 UCLA 151 - 0 0
2 L - 150 0
3 % - 0 300
4 i + 150 0
5 g + 0 300
6 ATCC 27729 - 0 0
% " - 150 0
8 % - 0 300
9 # + 150 0
10 + + 0 300
table I

2 NGy
e ; 5 tion
The additions that were made to the basic sausage mix. The food additives were added in 10 % water soly

0 days 3 days 7 days 15 days

Sausage Y.e. Mic. Lac. Y.e. Mie. < Lac. Y.e. Mic. Lac. Y.e. Mic. Lac.

1 5.62 4.18 4.11 4.85 4.95 8.00 4:74. - 5.1 1.78 2.78 3.90 7.97

2 5,23 3.90 3.85 4.30 4.48 7.28 3.00 3.78 1.76 2.60 3570 7.96

3 5:61  4.62 370 4.43 4.70 4.90 3.91 4.60 7.82 2.30 4.30 7.87

4 5.60°" 7200 6.90 4.00 SIEASIE A v 3,00 “"5.60 136 <2.00 6.49 7.28

5 518 NG 6.83 4.48 6.70 7.28 300" S¥6.20 6.91 <2.00 657 6.96

6 551 = 465 4.36 5.28 5.70" " 8.08 4.48 5.75 8.43 2.30 5.70 7.98

7 4.95 4.38 3.91 4.48 4.00 7.90 4.86 5.26 8.30 <2.00 3.60 7.34

8 546" %3761 4.04 5.84 5300 8.00 4.00 3.48 7.78 3.04 5.04 8.08

9 604 '7.36 6.81 4.90 7.48 7.99 3.00" 7.04 7.54 <2.00 6.74 7.34

10 6.15 7.26 6.86 4.08 74885 734 3.00 6.94 A 50% 20008 " BL67 7.04
table II

The Togarithmic results of the quantitative bacterial analyses of the dry sausages during ripening and
drying.
(Y.e.= Yersinia enterocolitica, Mic. = micrococci, Lac. = lactobacilli).
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;:id if the starter culture combined with one of the additives was used. After 15 days Y. enterocolitica could
be detected from any of the samples of this type (numbers 4, 5, 9 and 10) using the surface plating method.
€ same result was obtained for the sample 7 to which 150 mg/kg NaNO had been added. The decrease in the
‘\Sﬂigﬁgggllglgg population was quicker than what was found in case of Salmonella senftenberg in a previous
tudy (7). Enrichment methods were not used in our study to detect Y. enterocolitica concentrations less than

i:ﬁ?d The data in table 2 represents results from just one analysis of the single sample taken. More data
= be available in order to be able to draw definite conclusions about the behavior and possible health ha-
of Y. enterocolitica in dry sausage. According to this study there still can be detectable amounts of the
S§2”1Sm in the artificially contaminated dry sausage after 15 days' ripening and drying period. This is the case
Cially if the starter culture with nitrate or nitrite is not used.
® behavior of the sausage as far as pH, ay and micrococci and lactobacilli counts are concerned followed the
Mttern found in former studies (4, 7).
; AhVOnen, P., E. Thal, and H. Vasenius: Occurrence of Yersinia enterocolitica in animals in Finland and
2 Sweden, Contributions to Microbiology and Immunology, vol. 2 pp. 135-136. Karger, Basel. 1973.
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