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ISOLATION AND SURVIVAL OF YERSINIA ENTEROCOLITICA IN ICE CREAM
AT DIFFERENT PH VALUES, STORED AT -18°C
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ABSTRACT

The presence ofersinia enterocoliticavas investigated in 203 samples of industrial (123) and non-
industrial ice cream (80). Twé. enterocoliticastrains were isolated from non-industrial ice cream, which
suggests the possibility of post-manufacturing contamination. One strain was typed as B:1A, O: 3,50,51;
lis Xz, while the other one was biotyped as: B:1A but not serologically typed. Survivaénferocolitica

was investigated by inoculating nine samples of industrially manufactured ice cream to contain 20 CFU/ml
of Y. enterocoliticaand stored at -18°C for 480 days. The inoculated samples were classified into three
different groups according to their pH (Group 1: pH 4-5; Group 2: pH 5-6 and Group 3: pH 6-7). Viability
was determined by a combination of direct plating and enrichment. In Graturterocoliticawas not
detected after 150 days of storage, while in Groups 2 and 3, this microorganism was isolated until day 480
of storage. These findings suggest that the survival tinYe efiterocolitican ice cream stored at -18°C is
significantly (p< 0,05) lower at pH values under 5.
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INTRODUCTION transportation to reach retail centers. Contamination and
microbial growth can also be favored by inadequate storage
Yersinia enterocoliticdas a gram-negative psychrotrophictemperatures, as well as by improper manufacturing and
enterobacterium causing intestinal and extraintestinhhndling conditions. The addition of fruit or other ingredients
manifestations in humans. The virulenceYofenterocolitica after pasteurization can significantly increase the risk of
strains is due to a 64 to 75 Kb plasmid designated as pYV aswhtamination (16).
to inv, ail genes of the chromosome (4). This microorganism Outbreaks of diseases associated to the consumption of ice
can be transmitted by contaminated water and food and lemeam are not common in countries where official
been isolated from meat, meat products, fish, vegetables, mplitsteurization controls are regularly performed. The most
and ice cream (6, 7, 15, 17). common outbreaks are those cause&&iynonellaspp (1, 10,
The ingredients normally employed in the preparation dfl, 14, 18, 20) oBtaphylococcusntoxication. The latter is
ice cream are water, milk, cream, fresh and dried fruit, eggsually a consequence of contamination at storage temperatures
artificial sweeteners, dyes and aromatizing and stabilizingat permit growth of this microorganism. Furthermore, if milk
products. Since, except for some aromatizing products, all thésenaintained for a few hours at temperatures enabling the
ingredients can contain a microbial load capable of affectiggowth of Staphylococcus aureuisrge amounts of heat-stable
the product quality, ice cream mixes are normally pasteurizedterotoxins can be produced (16).
at temperatures well above those used for fluid milk (13). The purpose of this work was to investigate the presence
Important alterations can occur in semi-liquid (soft) icef Y. enterocoliticain industrial and non-industrial ice cream
cream when stored for prolonged periods or after long distarmed to determine the viability of this bacterium during long
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term frozen storage, taking into account that the usuahlyere post enriched in KOH-NaCl and counts were performed
accepted preservation period is 18 months (540 days). by duplicate surface plating on MO'he necessary dilutions
for counts were prepared in 0.1% peptone water and plates
MATERIALS AND METHODS were incubated at 22°C for 24-48h. Typidalenterocolitica
colonies were counted and confirmed by biochemical tests. The
A total of 203 samples, consisting of 123 samples comipgH values of the nine samples were determined at each
from industrial ice cream and 80 from non-industrial ice crearsampling time.
were examined. The samples were obtained from retail centers
in the city of San Luis, Argentina, and immediately analyzeS8tatistical studies
for Y. enterocoliticaNine samples of industrial ice cream with  Variance analysis and comparison by Tukey's method were
pH between 4 and 7 were contaminated Witlenterocolitica used for statistical analysis of the results.
and stored at -18°C. Survival was determined periodically.
RESULTS
Bacterial strain
One strain off. enterocoliticaWA P+ 0:8, kindly provided Y. enterocoliticaisolation

by Dr Kapperud, Norway, was used. No Y. enterocoliticastrain was isolated from the 123
industrial ice cream samples studied, while two (2.5%) were
Isolation and identification isolated from the 80 non-industrial ice cream samples, after

Ten grams of each sample were enriched in 90 ml ehrichment. One of the strains was classified as B:1A;
phosphate-buffered saline (PBS) (0.067 M_RB-NaHPO, 0:3,50,51; lis X(4). The second strain was typed s
and 0.145 M NacCl), pH 7.6, with addition of 1% sorbitol aneénterocoliticaB:1A but not serologically typed. No isolations
0.15% bile salts (PBg. The samples were incubated at 4°Gvere obtained by direct plating.
for 21 days and processed as follows: (a) isolation on
MacConkey agar with addition of irgasan DP 300, 0.004 gfl. enterocoliticasurvival
(MC,) (9) and on Salmonella-Shigella agar (SS), incubating Y. enterocoliticawas isolated only at Toy direct plating
at 25°C for 48h; (b) 0.5% KOH treatment (4.5 ml) (19)(T,=20 CFU/mI). As regard¥. enterocoliticasurvival in
followed by isolation on MCand SS. TypicaYersiniacolonies previously enriched samples, a significant decrease was
were subjected to Gram staining and conventional biochemicddserved after 150 days of storage at -18°C in the ice cream
tests: triple sugar iron agar, oxidase, lysine and ornithimamples of Group 1 (pH 4-5), while in Groups 2 and 3 (pH 5-
decarboxylase, urease, phenilalanine deaminase, methyl @@&nd 6-7, respectively), no significant difference in counts
Voges-Proskauer, citrate, indole, malonate, acetate, esculias detected throughout the experiment (Figure 1).
hydrolysis, nitrate reduction, arginine deaminase, gelatin
hydrolysis, acid production from glucose, sucrose, sorbitol, DISCUSSION
mannitol, arabinose, maltose, raffinose, rhamnose, lactose,
xilose, cellobiose, trehalose, glycerol, dulcitol, adonitol, inositol  Consumption of ice cream contaminated with enterobacteria
and salicin (2). such asSalmonellahas been the cause of several outbreaks (1,

Classification of biovar (B), serovar (O) and phagovar (Lis§, 11, 20). In addition, isolations ¥f enterocoliticehave been
was performed in the National Reference Center of the Paste@tained from samples of ingredients used in the production

Institute, Paris, France. of ice cream, such as cream, eggs and pasteurized milk (17).
Outbreaks of yersinionis have also been associated with
Survival consumption of contaminated water and food. (6)

Nine industrial ice cream samples were classified according The results obtained for the isolation of this microorganism
to their pH into Group 1 (pH 4-5); Group 2 (pH 5-6) and Groufsom non-industrial ice cream, though low (2.5%), indicate
3 (pH 6-7). Single 200-ml samples were inoculated with 1 rthat this food constitutes a possible transmission patt.for
of aY. enterocoliticasuspension containing 430FU/ml and enterocolitica,and might lead to gastroenteritis outbreaks
stored at -18°C. among children consuming great amounts of ice cream,

Viability was determined by direct plating and previougarticularly during the hot season.
enrichment. The samples were assayed at the time of The Y. enterocoliticasurvival studies in ice cream with
inoculation (T) and after 7, 30, 90, 150, 190 , 230 and 480ifferent pH values without enrichment showed positive results
days of storage. At each sampling time, 0.1 ml of ice creamnly at the time of contamination (T This is probably because,
was taken for direct plating on SS and M@d 10 ml were although pathogenic microorganisms are resistant to freezing
enriched in 90 ml of PBSat 4°C for 21 days. The samplestemperatures, in certain bacteriologic media, particularly
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Figure 1. Survival of Yersinia enterocolitican ice cream stored at -18°C.
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Brackett (5) found that this bacterium remained viable at pH 4

for at least 21 days at 5°C. In the present stddsnterocolitica RESUMO

was recovered from samples with pH 4-5 at -18°C until at least

90 days after contamination. Isolamento e sobrevivéncia deé&ersinia enterocoliticaem
Variance analysis for g 0.05 and Tukey comparison of sorvetes de distintos pH, armazenados a -18°C

the obtained results for recovery with enrichment did not show
significant differences between the three groups until after 90 Neste estudo pesquisou-se a presenca/@wsinia
days. After 150 days, there was no difference between Gro@jgerocoliticaem 203 amostras de sorvetes, sendo 123 de
2 and 3, but there was no recovery in Group 1. In Groupgabricacéo industrial e 80 de fabricacdo artesanal. Isolaram-se
and 3, there was no significant differencevinenterocolitica 2 cepas a partir de sorvetes artesanais, uma das quais foi
recovery at the remaining sampling times, including that aftégracterizada como B:1A, 0:3,50, 51; lis Xz e a outra se
480 days, as compared to that gt T tipificou comoY. enterocoliticaB:1A mas ndo se tipificou

The results obtained may suggest that there is no possibifi§rologicamente, o que sugere uma contaminagao pds processo.
of Y. enterocoliticanfection by consumption of ice cream withEmM 9 dos sorvetes de fabricacéo industrial de distintos pH,
pH 4-5 (such as lemon flavor) after 150 days of contaminatiggstudou-se a sobrevivéncia desse microrganismo, inoculando-
However, the consumption of contaminated ice cream with gi$ com 20 UFC/ml d¥. enterocoliticaquando armazenados
5-7 might lead to infection from the time of contaminatioflurante 480 dias a -18°C. Esses sorvetes, segundo seu pH,
until at least 480 days. agruparam-se em: Grupo 1: pH: 4-5, Grupo 2: pH 5-6 e Grupo
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3: pH: 6-7. Determinou-se a viabilidade pelas curvas de moBe Djuretic T., P. G. Wall, G. Nichols. 1997.General outbreaks of infectious

; ; : intestinal disease associated with milk and dairy products in England and
usando semeadura direta e enriquecimento. Nos sorvetes dQy.. .« 7992 to 199&0mmun Dis Rep CDR R&X(3): 41-45,

grupo 1,Y. enterocoliticaso foi detectada até o 150° dia de. Escudero.E.M., L.Velazquez, AM.S. Guzman. 1995. Alternative enrichment
armazenagem, enquanto que nas amostras dos grupos 2 e Fchniques folersinia enterocoliticaMicrobiol. Immunol 13: 150-152.

A o i AN Glosnicka R., D. Kunikowska. 1994. The epidemiological situaifon
pelo menos até o 480° dia da experiéncia. Nossos resultatfbsg pten B 2 CLHOUSKE B 0 Microbiol, 21(1-2): 21-30 .

mostram que a sobrevivéncia deenterocoliticeem sorvetes 11. Hennessy, T. W., C. W. Hedberg, L. Slutsker, K.E. White, J. M. Besser-Wiek,
armazenados a - 18°C foi significativamente menar Q05) M. E. Moen, J. Feldman, W. W. Coleman, L. M. Edmonson, K. L. MacDonald
em amostras com pH < 5 gnd M. T. Oste_rholm. 1996. A'natlonal QutbreaISafmoneIIa enteritidis

) infections from ice cream. The investigation telnEngl. J. Med334 (20):
1281-1286.
Instituto Internacional del Frio. Acribia (ed). 1990Alimentos Congelados
Cap. 3: Principios generales de la congelacién, almacenamiento y

Palavras-chave:Yersinig isolamento, sobrevivéncia, sorvetesl2.
pH
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