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Pr°P°se a simple

and

practical identification key 
with a few characters which 
permit a quick separation of 
the main species found in 
meat. To check the validity of 
our scheme, strains identified 
according to this key were 
tested by DNA-DNA hybridiza
tion with type strains.

MATERIAL AND METHODS
121 strains of lactic acid 
bacteria had been isolated on 
MRS or APT agar from fresh 
meat (beef, pork, lamb) and 
sausage. The type strains were 
obtained from DSM or ATCC.

Biochemical tests
The following tests were 
performed :
- Gaz production was shown by 

using the loop test ( Sperber 
and Swan, 1976).

- Growth on Rogosa agar was 
observed.

- The configuration of lactic
acid isomer was detected 
spectrophotometrically in
24h supernatant by an enzy
matic method using L and D 
lactate dehydrogenases
(Boehringer).

- Mesodiaminopimelic acid
(m D A P ) was detected in whole 
cell hydrolysates by thin 
layer chromatography 
(Bousefield et al., 1985).

- CitrulLine production from 
arginine (ADH) was measured 
in Niven's medium as descri
bed previously (Montel and 
Champomier, 1987).

DNA-DNA hybridization was 
performed at 60°C following an 
SI nuclease procedure with 
trichloroacetic precipitation 
(Grimont et al., 1980), DNA 
was labelled by nick transla
tion with 3H nucleotides.

RESULTS (figure 1)
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were especially assigned to 
four species L. sake (81 
strains), L. curvatus (22 
strains), C. carnis(8 strains) 
strains), C. divergens (10 
strains). We did not recover 
other species.
For each strain DNA related
ness results obtained with 
their DNA and labelled DNA 
from corresponding type 
strains are very high (70% to 
85% homology). With these data 
it is obvious that this key 
permit a rapid separation of 
strains. In fact L. curvatus 
and L. sake (Kandler and 
Weiss, 1986), two species 
closely related genetically, 
are easily distinguishable by 
only two tests: L. sake 
produces citrulline from 
arginine at low glucose 
concentration (<0,05%) and 
ferment melibiose whereas L. 
curvatus does not. It is not 
efficient to consider other 
fermentation pattern because 
variable reactions are often 
noticed as demonstrated in 
previous studies (Champomier 
et al., 1987 ).
Two species of Carnobacterium 
are clearly separated from 
Lactobacillus species by the 
type of peptidoglycane and 
isomeric form of lactate 
produced. Carnobacterium spe
cies contain mesodiamino- 
pimelic acid (mDAP) in their 
cell walls whereas the type of 
peptidoglycane for L. sake and 
L. curvatus is lys DAsp. 
Production of L lactate only, 
but not D lactate by Carno
bacterium species permit to 
differentiate these species 
from other mDAP containing 
lactobacilli. Moreover it is 
interesting to notice that 
only Carnobacterium species do 
not grow on Rogosa agar, 
medium with a high content of 
acetate. Nevertheless separa
tion of C. piscícola and C. 
divergens remains difficult

because relying on fe^1
tion of two carbohydtaite5'
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