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Summary 
 

The research was performed to optimize the methodology diagnosis of Yersinia 
enterocolitica from different categories of samples. Following this objective, in the first stage 
the general technique of collecting and processing the samples was adapted and optimized, 
raising the diagnosis rapidity. In a second stage of research there have been artificially 
contaminated different types of samples with Yersinia enterocolitica stems, checking the 
efficiency and accuracy of optimized method. 

The last stage of research was directed to constituting a methodological scheme to 
assure rapidity and identification diagnosis for Yersinia enterocolitica species.  

 
The actuality and the interest exercised by the yersinias are determined by 

the fact that these bacterial species generate a series of morbid entities which are 
under the attention of many bacteriologists, epidemiologists and doctors. On the 
theme of the infections produces by these bacteria in the latest years have been 
published numerous studies, and the research in this domain acquired a special 
amplitude.  In the last decade of the passed millennium, numerous researches 
pulled the attention that the bacterial species in Yersinia genus are frequently 
involved, in case of human beings, in production of alimentary toxic infections 
manifested by diarrheas acute syndrome.  

From a clinical point of view these yersinioses do not present special 
complications and are efficiently treated, the epidemiological risk is important, 
being observed episodes that comprised hundreds of cases (3, 8, 11, and 12). 
Initially, Yersinia pestis species was considered to have the most important 
epidemiological risk. Afterwards, many groups of research observed that they are 
involved in food toxic infections in humans and other species of animals. In present 
days, although there have been discovered and comprised taxonomically many 
species of Yersinia, are considered principal pathogenic for humans 3 species: 
Yersinia pestis, Yersinia pseudotuberculosis and Yersinia enterocolitica. Taking 
into account that the contamination sources, for human beings, are represented 
generally by food products which are not thermally processed or subjected for short 
periods of time to thermic processing and at values of temperature of maximum 
70oC, we considered adequate the performing of several investigation which could 
reveal the optimal values of temperatures for conservation and growing of Yersinia 
enterocolitica stems, the period of surviving of this bacterial species at low values 
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of temperatures (in refrigerated or deep-frozen food products) or at raised values of 
temperature (in food products subjected to a thermal treatment). 
 

Materials and methods 
 

The adapted method that we used to collect and primary processing the 
samples include a series of differential elements concerning the biological type of 
products which is subjected to complex bacteriological investigations in order to 
diagnose the presence of bacterial species from Yersinia genus. 

In case of the samples constituted of intestinal mass, integrally collected, 
there must be performed the aseptically opening of the caecum of swine and fowl 
like this: it is collected caecal content using the culture loop and it is seeded directly 
on the surface of CIN medium and SSDC medium (Wauters). The incubation is 
realized in a thermostat at the temperature of 30oC for 24-48 hours. The same 
samples are diluted in 10 ml of physiological serum (the cecum content left on the 
culture loop is introduced in test tubes with diluent’s), and after the dilution and 
homogenizing 1 ml in this suspension it is introduced in 9 ml KOH solution 0,25 % 
in 0.85 % NaCl and it is agitated for 10 seconds. The content of a loop (0,1) ml is 
passed over the surface of the selective isolation media (CIN, SSDC). The seeded 
dishes are incubated for 24-48 hours at 30oC in aerobic conditions. 

In case of organs collected integrally (liver, kidney, gizzards and fowl 
hearts) and samples of muscle tissue: 10 g of product are weighed aseptically, 
introduced in sterile bags; over the sample are introduced 10 ml of diluent 
(physiological peptonate serum); it is realized the grinding and the homogenization 
in a stomacher model 400 for 2-3 minutes; from the homogenized are taken 10 ml 
and introduced in a vial with 90 ml of enrichment broth PSB (percentage of 1/10). 
The incubation of the seeded enrichment broths is realized at 25oC, for 5 days, and 
after the addition of the selective agents (irgasan and ticarcylin) at the used 
medium, the incubation is continued at 12oC for another 24 hours. For the selective 
isolation media directly seeded or after decontamination with KOH, the incubation 
is realized in aerobiosis, at 30oC, for 24-48 hours. At the end of specific incubation 
periods of each enrichment medium used a loop full of culture obtained is passed 
over the CIN and SSDC gelose, and the dishes are incubated in the same 
temperature conditions.  

In case of samples collected through stippling of the surface and interior of 
the carcasses: the swabs are introduced aseptically in test tubes with 5 ml PSB 
medium, for homogenizing and movement of the germs by hitting with energy the 
test tube against the palm for 30 times, until the swab is deteriorated; the content of 
a loop from the homogenized preparates is passed over the dishes with selective 
media (CIN, SSDC), incubating 24-48 hours at 30oC. Another technique used by 
the authors is the enrichment of the same swabs for 5 days for the suspensioned 
ones in PSB medium, respectively for 24 hours, adding the selective supplements, 
followed by a reincubation for 24 hours at 12oC, in case of using ITC medium. After 
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enrichment, a loop with culture is passed over the surface of selective isolation 
media. The seeded dishes are incubated at 30oC for 24-48 hours. After 48 hours 
incubation the dishes are examined in order to establish the presence of 
characteristic colonies. The Gram dyeing method is realized from the characteristic 
colonies (using 1 ml of physiological serum for dilution); from the dilutions retained 
it is sectorially seeded the ITC medium. After incubation in the conditions described 
earlier, the pure cultures serving for performing of some biochemical tests, as it 
follows: after 24-48 hours from the incubation it is done the test for marking out the 
urease and ornithin-decarboxylase, the absence test for lysin-decarboxylase and 
oxidase, the absence test of citrate utilization and for producing H2S, the test of 
esculin hydrolyze, the test for using some saccharides (glucose) and the absence 
of using others (lactose) on Kligler medium and the test of using saccharose, 
salicin and rhamnose.  

For milk samples: after collecting the product in strict aseptically conditions, 
the pH is adjusted at 7,4 units; the samples are introduced in a centrifuge, at 2500 
rpm, for 15 minutes (centrifugation is realized at refrigeration temperatures, in 
centrifuge tubes of 25 ml capacity, in which are introduced 10 ml of sample); the 
supernatant is separated from the deposit and this last one is used for seeding 
directly on the selective isolation media, but especially in case of thermal or 
chemical treated milk, besides the direct seeding on selective media is realized 
also the enrichment in percentage of 1/10, afterwards the other stages to follow in 
the way described earlier. 
 

Results and discussions 
 
In case of using the method ISO 10273/1994, the collecting of the samples 

from animal food products is realized in strictly aseptic conditions. Form each 
sample to examine are taken 10 g of muscle tissue for the samples of meat, or, in 
case of any other situation, 10 ml of milk or milk product which are introduced in the 
two enrichment media, obtaining this way a percentage of 1/10 or 1/100 
(percentage mass/volume or volume/volume). 

The enrichment is realized on two selective liquid media: 
- 10 g (ml) of sample are introduced in 90 ml of PSB medium (peptone-

sorbitol-biliar salts broth), obtaining a percentage of 1/10. The incubation is 
performed at 25oC for 5 days. 

- 0,1 g (ml) of sample are introduced in 90 ml of ITC medium (irgasan-
ticarcylin-potassium chlorate broth), obtaining a percentage of 1/100. The 
incubation is performed at 25oC for 2 days. 

In order to isolate and identify, a culture loop from the enrichment broth 
PSB is seeded directly on the surface of CIN agar and 0,5 ml of culture from the 
same medium is transferred in 4,5 ml KOH, saline solution 0,25 % and it is 
homogenized for 10-20 seconds. After homogenization a culture loop is passed 
over the surface of CIN agar. In parallel a loop with culture obtained in the 
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enrichment broth ITC is passed over an SSDC gelose (Salmonella-Shigella, with 
sodium desoxycholate and calcium chloride). The dishes incubation is realized at 
30oC, in aerobiosisi, for 24 hours. After 24 hours the dishes are examined with a 
magnifying glass or in oblique light for examining the presence of characteristic 
colonies of Yersinia enterocolitica. On the surface of CIN gelose, the characteristic 
colonies are small (1 mm), flat, with a red center, surrounded by a pink margin, 
semitransparent (characteristic aspect of an "ox eye") and bile precipitate, and, at 
examination under oblique light, are tiny granulated and noniridescent. On the 
surface of Wauters gelose (SSDC), the characteristic colonies are small (1 mm), 
grey, with a thin margin, and by examining in oblique light, are tiny granulated and 
noniridescent.  

For confirmation, it is selected a number of 5 characteristic colonies and/or 
suspect ones from the dishes with selective culture media, which were reintroduced 
on the surface of some dishes containing nutritive gelose in order to obtain a pure 
culture for confirmation through biochemical tests. The dishes with seeded nutritive 
agar are incubated at 30oC for 24 hours. 

In case of using the Identification System API 20E, it is permitted the 
identification in 24 hours of germs from Yersinia genus, and also of other enteric 
bacteria, but it is necessary the initial obtaining of a purified subculture, the 
methodology comprising a period of minimum 48 hours. The gallery presents 20 
microtubes which contain dehydrated substrates for marking out enzymes, 
assimilation of carbohydrates or inhibitions tests. The gallery comprises 2 parts: the 
first one contains the enzymatic tests and the conventional ones and the second 
part contains the assimilation and inhibitions tests. 

The dehydrated substrates were inoculated with a germ suspension which 
helped rehydrating these ones. The reactions showed during incubation period (at 
37oC, in aerobiosis) manifested spontaneous modifications of color, or marking out 
color by adding some reagents. After 24 hours incubation at 37oC, the reading of 
reactions was performed visually, using the reading and identifying table or the 
identification catalogue API 20E. The gallery can offer and realize: an enzymatic 
reaction that marks out the beta-galactosidase (ONPG); 5 classical chemical 
reactions: urease (URE); the reduction of nitrates in nitrites (NO2); the production of 
H2S; the indole production (IND); the acetoin production (VP); 10 assimilation 
reactions: glucose assimilation (GLU); mannitol assimilation (MAN); inositol 
assimilation (INO); sorbitol assimilation (SOR); rhamnose assimilation (RHA); 
saccharose assimilation (SAC); melibiose assimilation (MEL); amygdaline 
assimilation (AMY); arabinose assimilation (ARA); citrate assimilation (CIT); an 
enzymatic reaction which marks out the gelitinase (GEL); an enzymatic reaction 
which marks out dehydrolase: arginin-dehydrolase (ADH); 2 enzymatic reactions 
which mark out decarboxylase: lysin-decarboxylase (LDC); ornitin-decarboxylase 
(ODC); an enzymatic reaction which marks out cytoxhrome-oxidase (OX); an 
enzymatic reaction for marking out tryptophane-desaminase (TDA). 
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It is initially realized a Gram dyeing technique on all the analyzed stems, 
and afterwards, reactions for betagalactosidase, urease, H2S, for verifying the 
aparthenence of the germ to Yersinia enterocolitica species. A culture is prepared 
on a dish with agar CIN; the dishes are incubated at 30oC for 24-48 hours; it is 
verified the presence on the slideof Gram-negative cocobacilli, bipolar dyed; it is 
collected culture from the dish with an isolated selective medium, using a sterile 
swab (carefully, in order to avoid the penetrating of the medium) and it is realized a 
suspension in 3 ml of medium with NaOH 0.85 %, bringing the suspension at a 
turbidity equal to 6 on McFarland scale. The dehydrated substrates of the gallery 
are inoculated with the bacterial suspension, and the incubation is realized at 37oC 
in aerobiosis. Afterwards, the results are interpreted, using the reading table of the 
gallery.  

The differences between the 2 methods presented initially and our 
optimized method can be remarked from the way of collecting and processing of 
samples.  

In comparison with ISO 273/1994 method, in the optimized method is 
observed rapidity in obtaining a presumptive diagnosis, in 48 hours from the 
collection of the sample being determined the aparthenence to Yersinia genus. In 
case of using the identification galleries API 20E is necessary the obtaining in the 
first phase of several primary pure subcultures, this needing a minimum period of 
48 hours (frequently 72-96 hours), in which it is realized the primary processing of 
the sample, the incubation in a liquid enrichment medium, the passing over on a 
solid medium surface, the forming of subcultures from isolated colonies, considered 
presumptively as pertaining to Yersinia genus. In case of the optimized method, the 
species confirmation is realized by using a battery of biochemical tests which 
include a series of stages and in which it is revealed also the pathogenic traits of 
the isolated stem. 
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THE RAPID SCHEME FOR IDENTIFYING YERSINIA ENTEROCOLITICA 
 

Aseptic collection of the samples 

 

Meat and organs 
a. 10 g sample + 10 ml of 

physiological serum 

b. grinding in Stomacher 

2-3 minutes or erasing of 

10 cm2 swine carcass or 

fowl 

Milk 
a. Adjusting the pH at 7.4 

b. centrifgation under 

refrigeration 

10 ml sample at 2500 rpm 

for 15 minutes 

c. separation of 

supernatant and striking 

0,1 ml 

The intestinal mass 
a. the cecum content that remained on 

the loop is diluated in 10 ml 

physiological serum 

b. 1 ml from suspension is introduced 

in 9 ml saline solution KOH 0,25 % and 

agitated for 10 seconds 

c. from this suspension have been 

striked 0.1 ml 

The direct inoculation on ITC medium 

after initial decontamination with KOH 

In parallel enrichment in medium adapted for 24 hours at 12oC and reincubated to 24 hours at the 

same temperature, after adding the selective supplement 

Incubation in an aerobiosis atmosphere 

at 30oC, 24-30 hours 

Identification 5 or less than 5 typical colonies for: 

- the test of glucose fermentation on Kligler medium  

- the test lactose fermentation on Kligler medium 
- the test of the H2S production absence on Kligler medium 

- incubation at 30oC, 24 hours, in aerobiosis 

Confirmation on minimal tests 

� urease test 

� oxidase test 
� ornitin-decarboxylase production test 

� lysin-decarboxylase production test 

� citrate utilisation test 

� esculin hydrolyze 

� saccharose fermentation test 

� salicin fermentation test 
� rhamnose fermentation test 

� hemolysis test 
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For the presumptive confirmation tests are chosen a number of 5 colonies 
obtained on the surface of nutritive gelose and are tested for: morphology (a 
fragment was taken from each isolated colony on every dish and a Gram dyeing 
was performed; from each separate colony was realized a suspension in 1 ml of 
nutritive broth; for later observation, all the suspensions in which the Gram negative 
germs were observed, bacilli or cocobacilli, with round heads bipolar dyed); the 
indole production (a part of the isolated colonies are seeded by using a loop in a 
test tube containing triptone broth; the test tubes are incubated at 30oC for 24 
hours, afterwards several drops of Erlich-Kovacs are added; a red color signifies 
the presence of a positive reaction); the urease production (by using the seeding 
loop or needle, a fraction from the isolated colony is taken and seeded through 
passing over on the slope of a Christensen agar; the incubation is realizedat 30oC 
for 24 hours; a pink-red color of the medium after incubation for 24 hours at 30oC 
signifies the presence of a positive reaction); oxidase elaboration (by using a 
platinum loop or a glass wand a fraction of the isolated colony is taken and 
deposited or passed over a filter paper imbibed in oxidase reagent. the apparition 
of a violet-purple color or intense blue one in 10 seconds is interpreted as a 
positive reaction); the utilization of saccharides on Kligler medium (Kligler gelose is 
seeded with each of the colonies selected until now, by puncturing the column and 
striking the slope). The incubation is realized at 30oC for 24 hours and it is 
prolonged until 48 hours in aerophilic atmosphere; the interpretation of the reaction 
is performed concerning the color of the column and slope of the incubated 
medium, and also by the presence or absence of gases on Kligler agar the column 
is yellow (fermented glucose), without H2S or gases from glucose, and the slope 
remains unchanged (lactose negative). 

For biochemical confirmation tests, there were selected only the colonies 
which behaved as it follows: urease positive, indole production negative, acid from 
glucose positive; gas from glucose negative; acid from lactose negative; H2S 
production negative; oxidase negative. Lysin decarboxylation - using a loop, a 
fragment of a colony is seeded on each dish, with lysin liquid medium distributed in 
test tubes. The incubation is performed at 30oC for 24 hours. The apparition of a 
violet color indicates a positive reaction, meanwhile a yellow one indicated a 
negative reaction. Ornitin decarboxylation - by using a loop, a fraction is taken from 
an isolated colony and seeded in a test tube with liquid medium containing ornitin; 
the apparition of a violet color after 24 hours incubation at 30oC is considered a 
positive reaction. The utilization of the citrate as unique source of carbon - the 
slope of Simmons gelose is striked with a fragment of the isolated colony. The 
incubation is performed at 30oC for 24 hours. The changing of the color in blue is 
considered a positive reaction. The utilization of carbohydrates - the liquid medium 
is seeded (peptonated water with phenol red or bromtimole blue), supplemented 
with saccharose and rhamnose. The test tubes containinh the medium are 
incubated at 30oC, 24 hours. The apparition of a yellow color after the incubation 
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indicated a positive reaction, meanwhile the red color is considered a negative 
reaction.  

For the presumptive test of pathogenity are retained only the colonies 
which showed the following reactions: lysin-decarboxylase negative; ornitin-
decarboxylase positive; rhamnose negative; saccharose negative; citrate hydrolyze 
negative and the following issues are verified: the fermentation of salicin (the liquid 
medium is seeded - peptonated water with salicin, with a fragment of an isolated 
colony; the test tube with the liquid medium is incubated at 30oC for 24 hours; the 
apparition of a yellow color indicates a positive reaction, meanwhile a red color is 
considered a negative reaction); the esculin hydrolyze - using a loop, the slope of a 
bile-esculine agar is striked with a fragment of an isolated colony. The incubation is 
performed at 30oC for 24 hours; when the medium become black around the 
colonies, the reaction is a positive one; the Yersinia enterocolitica stems are 
virulent, possess plasmydes, esculin-negative, but not the biotype 1A (american), 
which respond in a positive way to this test; the production of pyrazinamidase - a 
fragment of an isolated colony is taken with a loop and passed over the slope of a 
cassein-soya gelose, containing pyrazinamid; after 48 hours of incubation at 30oC, 
1 ml of sulphate fero-amoniacal 1 % is added; the apparition of a red-brown color 
indicates a positive reaction; the calcium dependence at 37oC - by using a loop it is 
seeded a quantity of 0,1 ml from a suspension of 103 cells/ml on the surface of 2 
Petri dishes with cassein-soya gelose, with magnesium and oxalate; the incubation 
is performed at 25oC for 48 hours (a dish with cassein-soy gelose and a dish with 
cassein-soya gelose, with magnesium and oxalate) respectively at 37oC for 48 
hours, in a similar way for the other 2 dishes; the result is considered positive, if, at 
25oC, the colonies present a homogenous waist and if, at 37oC, in the presence of 
magnesium and oxalate, it is observed an inhibition of the culture, obtaining in the 
end 2 types of colonies: ones tiny, with a diameter of 0,1 mm and others large, with 
a diameter of 0.5-1 mm, with a percentage of the small colonies of 20 %; the point 
colonies are calcium-dependent and virulent, supposedly pathogens). 

 
Conclusions 

 
1. The collecting and primary processing of the samples for presumptive 

diagnosis of bacterial species pertaining to Yersinia genus, is of 48 hours maximum 
in case of using the optimized method, comparative with the classical methods 
which need a period of time relatively larger, of over 72 hours. 

2. For a presumptive diagnosis of confirmation for the species, the 
utilization of the optimized methods offers a higher accuracy of the results in 
comparison with the ISO 10273 method and the revealing of pathogenity traits, in 
comparison to API 20E.  

3. The rapid scheme for identifying Yersinia enterocolitica species from 
different types of samples, by using the obtained results after the research made by 
the authors, assures a rapid diagnosis and offers the possibility of therapeutical 
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intervention in an optimal period of time or the withdrawing in real time from 
commerce, processing or direct consume of the products contaminated. 
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