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Summary  
 
The research intended to study the biochemical characteristics for 10 bacterial 

strains of Yersinia enterocolitica (3 bacterial strains isolated from pigs and 7 provided by 
labs, from their collections), using the API 20 E identification system for Enterobacteriaceae 
and other Gram (-) rods. 

All the bacterial strains under study were initially characterized and identified 
through the standard conventional microbiological tests, which include morpho-biochemical 
differentiating criteria for genus and species. In order to achieve isolation and 
characterization of Yersinia enterocolitica strains, there were used two standard reference 
methods comparatively: ISO/DIS 10273/1994 and the proposed FAO/1992 method for 
isolation and identification of Yersinia enterocolitica spp. 
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The research intended to study the biochemical characteristics for 10 

bacterial strains of Yersinia enterocolitica (3 bacterial strains isolated from pigs and 
7 provided by labs, from their collections), using the API 20 E identification system 
for Enterobacteriaceae and other Gram (-) rods.  
 The characteristics of Yersinia enterocolitica are: Family Enterobacteriaceae, 
Gram (-), Oxydase (-), ferments Glucose, growth temperature 0-45 °C, optimum 30-35 
°C, pH 4-10, optimum 7.6. 
 All the bacterial strains under study were initially characterized and 
identified through the standard conventional microbiological tests, which include 
morpho-biochemical differentiating criteria for genus and species. In order to 
achieve isolation and characterization of Yersinia enterocolitica strains, there were 
used two standard reference methods comparatively: ISO/DIS 10273/1994 and the 
proposed FAO/1992 method for isolation and identification of Yersinia 
enterocolitica spp., (results included in another study). The results obtained through 
the conventional methods were validated using the API 20 E system, which 
includes 4 different sets of biochemical tests (A, B, C, and D). Results were 
interpreted by referring to the Reading Table attached to the API 20 E gallery, and 
displayed in the synthetic tables containing the types of biochemical tests used in 
this study. 
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Materials and methods 
 
Materials 
The API 20 E system allows the identification within 24 hours of the 

bacteria belonging to Yersinia spp. genus, as of other Enterobacteriaceae. 
The API 20 E strip consists of 20 micro tubes containing dehydrated 

substrates, and allows testing of: enzymatic activity (beta-galactosidase, arginine 
dihydrolase, lysine decarboxylase, ornithine decarboxylase, urease, tryptophane 
deaminase, gelatinase, cytochrome oxidase), citrate utilization, H2S production, 
indole production, acetoin production, NO2 production/reduction to N2 gas, 
fermentation/oxidation (glucose, manitol, inositol, sorbitol, rhamnose, sucrose, 
melibiose, amygdalin, arabinose), motility, growth, fermentation (under mineral oil 
oxidation, exposed to the air). The gallery is organized in 2 parts: 1st part contains 
the conventional and the enzymatic tests and the 2nd consists in assimilation or the 
inhibitory tests. 
 After the incubation period (24 hours at 370C), the strip were red by 
referring to the Reading Table, or the API 20E Analytical Profile Index. 

The API 20 E, BIO MERIEUX reagents and additional products used 
included: API 20 E strips, incubation boxes, result sheets, technical sheet, TDA 
reagent, IND reagent, VP1 and VP 2 reagents, NIT1 and NIT2 reagents, OX 
reagent, mineral oil, Pasteur pipettes, ampoule rack. 

Tests were performed on 10 strains of Yersinia enterocolitica (3 isolated 
and 7 reference strains) - see table 1. 

Table 1 
Yersinia enterocolitica strains tested with API 20 E system 

Nr. 
crt. 

Strain Code Serotype of the strains tested (reference or 
recently isolated) 

1 YE 13250 O3 (Institute Cantacuzino collection strain ) 

2 YE 13258 O3 (Institute Cantacuzino collection strain) 

3 YE 13469 O3 (Institute Cantacuzino collection strain) 

4 YE 13249 O2 (Institute Cantacuzino collection strain) 

5 YE RO 74 O3 (CCSMM Bucucharest collection strain ) 

6 YE RO 86 O3 (CCSMM Bucucharest collection strain) 
7 YE 909574 O3 (DSVSA Valcea strain) 

8 YE VL1207 O3 (DSVSA Valcea isolate – pig faeces) 

9 YE VL0108 O3 (DSVSA Valcea isolate – pig faeces) 

10 YE VL0408 O9 (DSVSA Valcea isolate – pig faeces)  
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Method 

The strains under study were Gram stained and studied at the microscope, 
in order to verify their morphological characters, specific for Yersinia spp. 
Betagalatosidase, urease and H2S tests were performed for testing the affiliation of 
the strains to Yersinia enterocolitica species. Furthermore the strains were 
inoculated on agar CIN plates and incubated at 30oC for 24-48 hours. Samples 
were taken from the selected colonies, and were double Gram stained for verifying 
the presence of coccobacillus bacteria, bipolar, characters which are specific for 
Yersinia enterocolitica. 

A small quantity from a selected bacterial culture was taken with a sterile 
swab, and a suspension in 3 ml media of NaOH 0.85% was prepared, the final 
turbidity being equal to 6 on the Mc Farland scale. The bacterial suspension was 
inoculated on the dehydrated strips of the gallery, which have been incubated at de 
37oC in anaerobic conditions. In order to interpret the results, the Reading Table 
attached to the API 20 E gallery was used. 

 
Results and discussions 

 
The results obtained by testing the strains under study through the API 20 E 

system are represented in the tables 2, 3, 4 and 5. The comparison between the 
results of the biochemical tests (color) with the reading table was used for the 
interpretation of the results (table no.6). 

Table 2 
Characteristics of the strains under study with the identification gallery API 

20 E system (Set A of tests) 
No. Analysed strains OPN

G 
ADH LDC ODC CIT 

1. YE 13250 + - - + - 
2. YE 13258 + - - + - 
3. YE 13469 + - - + - 
4. YE 13249 + - - + - 
5. YE RO 74 + - - + - 
6. YE RO 86 + - - + - 
7. YE 909574 + - - + - 
8. YE VL1207 + - - + - 
9. YE VL0108 + - - + - 
10. YE VL0408 + - - + - 

Legend:  
OPNG =β-galactosydase test; ADH = arginine dihydrolase test; LDC = lysine 
decarboxylase test; ODC = ornithine decarboxylase test; CIT = citrate utilization test. 
Positive reaction =  + ;  negative reaction =  -   
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Table 3 
Characteristics of the strains under study with the identification gallery API 

20 E system (Set B of tests) 
No. Strains under 

study 
H2S URE TDA IND VP 

1. YE 13250 - + - + + 

2. YE 13258 - + - + + 

3. YE 13469 - + - - - 

4. YE 13249 - + - - + 

5. YE RO 74 - + - - + 

6. YE RO 86 - + - + + 

7. YE 909574 - + - - + 

8. YE VL1207 - + - - - 

9. YE VL0108 - + - - + 

10. YE VL0408 - + - - + 

Legend:  
H2S = H2S production test; URE = urease production test; TDA = tryptophane 
deaminase test; IND = indole production test; VP = acetoin production test. 
Positive reaction =  + ;  negative reaction =  -   

Table 4 
Characteristics of the strains under study with the identification gallery API 

20 E system (Set C of tests) 
No. Strains under 

study 
GEL GLU MAN INO SOR 

1. YE 13250 - + + - + 

2. YE 13258 - + + + + 

3. YE 13469 - + + + + 

4. YE 13249 - + + + + 

5. YE RO 74 - + + + + 

6. YE RO 86 - + + + + 

7. YE 909574 - + + + + 

8. YE VL1207 - + + + + 

9. YE VL0108 - + + - + 

10. YE VL0408 - + + - + 

Legend:  
GEL = gelatinase test; GLU = glucose assimilation test ; MAN = manitol assimilation 
test; INO = inositol assimilation test; SOR = sorbitol assimilation test. 
Positive reaction =  + ;  negative reaction =  -   
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Table 5 
Characteristics of the strains under study with the identification gallery API 

20 E system (Set D of tests) 
No. 

 
Strains 

under study 
RHA SAC MEL AMY ARA OX 

1. YE 13250 + + + + + - 
2. YE 13258 - + + + + - 
3. YE 13469 - + + + + - 

4. YE 13249 - + + + + - 

5. YE RO 74 - + + + + - 
6. YE RO 86 - + + + + - 
7. YE 909574 + + + + + - 
8. YE VL1207 - + + + + - 
9. YE VL0108 - + + + + - 
10. YE VL0408 - + + + + - 

Legend:  
RHA = rhamnose assimilation test; SAC = saccharose assimilation test; MEL = 
melibiose assimilation test; AMY = amygdaline assimilation test; ARA = arabinose 
assimilation test ; OX = oxidase test 
Positive reaction =  + ;  negative reaction =  -   

Table 6 
Motility, growth, fermentation (under mineral oil oxidation, exposed to the air, 

API 20 E system gallery reading table 
RESULTS TESTS REACTIONS 

NEGATIVE POSITIVE 
OPNG Betagalactoxydase Colourless Yellow 
ADH Arginin-dehydrolase Yellow Red-orange 
LDC Lysine decarboxylase Yellow Orange  
ODC Ornithine decarboxylase Yellow Red-orange 
CIT Sodium Citrate utilization Light green Light green / blue 
H2S H2S production Colourless Black 
URE Urease Yellow Red-orange 
TDA Tryptophane deaminase Yellow Brownish 
IND Indole production Yellow Red ring 
VP Acetoin production Colourless Light red - red 
GEL Gelatinase No spread Fuzzy black 
GLU Glucose 

(fermentation/oxidation) 
Light blue/ 
Light blue – 
green  

Yellow 

MAN Manitol 
(fermentation/oxidation) 

Light blue/ 
Light blue – 
green 
 

Yellow 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLII (1), 2009, TIMIŞOARA 
 

 280   

RESULTS TESTS REACTIONS 
NEGATIVE POSITIVE 

INO Inositol 
(fermentation/oxidation) 

Light blue/ 
Light blue – 
green 

Yellow 

SOR Sorbitol(fermentation/oxidati
on) 

Light blue/ 
Light blue – 
green 

Yellow 

RHA Rhamnose 
(fermentation/oxidation) 

Light blue / 
Light blue -
green 

Yellow 

SAC Sacharose 
(fermentation/oxidation) 

Light blue/ 
Light blue – 
green 

Yellow 

MEL Melibiose 
(fermentation/oxidation) 

Light blue/ 
Light blue – 
green 

Yellow 

AMY Amygdaline 
(fermentation/oxidation) 

Light blue/ 
Light blue – 
green 

Yellow 

ARA Arabinose 
(fermentation/oxidation) 

Light blue/ 
Light blue – 
green 

Yellow 

OX Cytochrome oxidase Colourless Violet 
NO3- 
NO2 

NO2 production/reduction to 
N2 gas 

Yellow Red 

 
Analyzing the results showed in the tables no. 2, 3 and 4, it can be 

remarked that the studied  Yersinia enterocolitica strains were all positive for β-
galactosidase and urease tests and negative for H2S production, certifying that 
they are belonging to the Yersinia enterocolitica species. 

The strains isolated by the DSVSA Vâlcea laboratory (YE VL1207; YE 
VL0108; YE VL0408) showed similar reactions in most of the performed tests, 
exceptions being in the next cases; 

- the acetoin production test was positive for the strains YE VL0108; YE 
VL0408 and negative for YE VL1207. 

- the inositol (fermentation/oxidation) test was positive for YE VL1207 
strain, and negative for the YE VL1207; YE VL0108 strains. 

The other 7 strains under study  (YE 13250, YE 13258, YE 13469, YE 
13249, YE RO 74, YE RO 86, and YE 909574) had an identical response in most 
of the tests, with the next exceptions; 

- acetoin production test was negative in the case of  YE 13469 strain, and 
positive for all the other strains. 

- inositol assimilation test was negative in the case of YE 13250 strain and 
positive for all the other strains. 
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- rhamnose assimilation test was positive for YE13250 and YE 909574 
strains, while all the others had negative reaction, including the isolated strains. 

 
Conclusions 

 

The API 20 E identification system is helpful in identifying the species and 
biotype in order to define a diagnosis only after isolating the bacteria through 
classical lab methods. 

The biochemical confirmation tests based on API 20E system were positive 
in the case of β-galactosidase and urease tests and negative in the H2S production 
test, confirming the fact that the strains belong to Yersinia enterocolitica species.  

The API 20 E gallery allows the rapid reading for 21 biochemical 
properties, thus greater possibilities for a better differentiation of species and 
Yersinia enterocolitica strains. 

The studied strains behaved identically while performing the biochemical 
tests, except the tests: indole production, acetoin production, inositol assimilation 
and rhamnose assimilation, tests which allow discrimination in our case of the 
different Yersinia enterocolitica strains inside the species. 

The great number of biochemical tests which can be performed using the 
API 20 E system recommend it to be used for differentiating between the 3 
pathogenic species of  Yersinia, involved in the human and veterinary pathology (Y. 
enterocolitica, Y. pestis and Y. pseudotuberculosis),as well as other 3 species less 
involved (Y. intermedia, Y. frederiksenii., Y. kristensenii). 
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