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(57) Abstract

The present invention relates to a culture medium intended for the identification of Salmonella bacteria, comprising, in ad-
dition to a culture medium for Salmonella, as chromogenic agents, a combination of : a chromogenic compound linked to a
C7-Cy fatty acid, and an appropriate detergent which promotes the liberation of the chromogenic compound. The present

invention also relates to a process for detecting Salmonella.
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Culture medium for the identification of Salmonella
and process for its use

The present invention relates to an isolation medium permitting the identifi-.
cation of bacteria of the Salmonella species.

The identification of the bacterium Salmonella, which is pathogenic for man,
is a major problem in medical bacteriology and in the monitoring of food
hygiene.

Thus, in the case of epidemics transmitted by chicken farms, the birds
infested in the intestinal tract are not ill but constitute a reservoir of
Salmonella. The latter can be propagated, especially by eggs, in the diet
following these epidemics. In fact, Salmonella is a bacterium whose
notification is obligatory.

Nowadays, it is becoming essential to provide for the large scale detection of
infected sites and more particularly of farms infected with the Salmonella
bacterium in order to reduce these epidemics.

Indeed, Salmonella are generally to be recognised among other microorgan-
isms such as the commensal species Escherichia coli and Proteus.

The detection of Salmonella is normally carried out on agar medium for the
selective isolation of enterobacteria which permits the differentiation of
pathogenic enterobacteria and the detection of suspicious Salmonella colo-
nies. An ideal isolation medium should permit the growth of enterobacteria,
the differentiation of the various species present so as to permit subsequent
identification of a colony of each type, and the detection of suspicious
Salmonella colonies.

The object of the present invention is to make it possible to carry out highly
simplified routine tests for Salmonella, for example methods for moniioring
the microbiological quality of water using soaking methods, or the monitor-
ing of the microbiological quality of food factories using contact methods,
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the diagnosis or alternatively the detection of pathogenic microorganisms
using traditional microbiological Petri dish methods on solid medium or on
semi-solid selective medium, by means of media according to the invention.

The object of the present invention is to permit the detection and differen-
tiation of Salmonella by revealing an activity specific to these bacteria.

The Salmonella bacterium has among its range of enzymes esterases which
cleave in particular caprylate derivatives such as nitrophenyl caprylate.

It could therefore be envisaged to use in an isolation medium a chromogen
attached to the caprylate and its derivatives, a substrate for esterases, which
would be liberated into the medium under the action of these enzymes,
allowing the identification of Salmonella colonies.

However, tests on chromogens such as 5-bromo-4-chloro-3-indolyl caprylate
in a conventional culture medium for Salmonella have not made it possible
to identify colorations specific for the inoculated colonies.

It has been shown, surprisingly, that the addition of a detergent to the culture
medium at an appropriate concentration, and which is compatible with a
high Salmonella growth, made it possible to obtain a coloration of the
Salmonella colonies. ’

The present invention therefore relates to a culture medium intended for the
identification of Salmonella bacteria, comprising, in addition to a culture
medium for Salmonella, as chromogenic agents, a combination of:

- achromogenic compound linked to a C7-C fatty acid, and

- an appropriate detergent which promotes the liberation of the chro-
mogenic compound.

Preferably, the chromogeriic compound is chosen from caprylic acid esters,
advantageously chosen from derivatives of indolyl caprylate and their salts,
in particular 5-bromo-4-chloro-3-indolyl caprylate.
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Preferably, the 5-bromo-4-chloro-3-indolyl caprylate will be used at a con-
centration of between 40 and 200 mg/1.

The appropriate detergent will be advantageously chosen from fused poly-
cyclic detergents, in particular salts of carboxylic acid derivatives-cholane
polyols.

Preferably, the appropriate detergent will be chosen from the alkali metal
salts of cholic acid or its derivatives, in particular sodium deoxycholate.
The sodium deoxycholate may be used at a concentration greater than 1 g/l
preferably of between 1.5 and 5 g/l, a concentration which is perfectly com-
patible with a high Salmonella growth. -

Advantageously, the chromogenic compound/appropriate detergent weight
ratio is between 1/10 and 1/100.

It should be noted that the present invention does not consist in a mere addi-
tion of detergent to an identification medium, and that it is necessary to
consider the chromogenic compound/appropriate detergent pair.

Thus, for the indolyl caprylate derivatives, only the fused polycyclic deter-
gents, derivatives of cholane, make it possible to obtain a coloration of the
Salmonella colonies, whereas its replacement with a detergent such as the
standard anionic detergents (especially the detergents marketed under the
trade mark TERGITOL by the company UNION CARBIDE Corp.) does not
make it possible to identify a coloration.

It is also particularly important to note that the chromogenic agent of the
medium according to the invention does not result in coloration with many
other enterobacteria even if they are allowed to incubate for several weeks.

A person skilled in the art will of course know how to supplement the
medium according to the present invention so as to eliminate exceptional
non-Salmonella bacteria, especially by identifying other Salmonella-specific
properties, in particular the properties relating to cleavage or metabolism of
beta-galactosides and beta-glucosides.
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Advantageously, the medium according to the present invention will also
contain beta-glucosides and/or beta-galactosides.

Thus, a coloured Salmonella colony will be easily identified on a microbio-
logical device even in the presence of thousands of other colonies, or on a
semi-solid medium in order to increase the specificity of detection.

A deep blue coloration characteristic of the presence of Salmonella is gen-
erally obtained. However, other colorations may be envisaged depending on
the chromogenic compound used.

Moreover, the detection will be facilitated by the fact that it necessitates
neither the use of a non-viable coloured indicator nor that of a specific
illumination.

The present invention also relates to a process for detecting strains of Sal-
monella in any sample, for which the culture medium as described above is
inoculated with the said sample and in that the coloration characteristic of
the presence of Salmonella is at least identified.

Depending on the form and presentation of the medium and depending on
the test carried out, the medium is preferably inoculated by contact, by
soaking, by surface inoculation or by inoculation within the mass.

Without further elaboration, it is believed that one skilled in the art can,
using the preceding description, utilize the present invention to its fullest
extent. The preferred specific embodiments are, therefore, to construed as
merely illustrative, and not limitative of the disclosure in any way whatso-
ever.

The entire disclosures of all applications, patents, and publications cited
above and below, and of corresponding application French 92-12 533, filed
October 20, 1992, are hereby incorporated by reference.

The examples below are intended to illustrate other characteristics and
advantages of the present invention.
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EXAMPLE: Detection of Salmonella strains

Various concentrations of sodium deoxycholate are added to the medium S
(in g/I: meat extract 1; yeast extract 2; peptone 5; sodium chloride 5; agar

15; 5-bromo-4-chloro-3-indolyl caprylate 0.2).

The dishes are incubated at 37°C and the blue coloration of the colonies of
the bacterium Salmonella AR3001 and of the control bacterium E. coli
AR2901 is examined after incubating for 24 hours at 37°C.

Salmonella is identified only with the chromogenic substrate and deoxycho-
late combination.

Salmonella AR3001 |E. coli AR2901
Deoxycholate 0.5 g/l colourless colourless
Deoxycholate 1.0 g/l light blue colourless
Deoxycholate 1.5 g/l blue { colourless
Deoxycholate 2.0 g/l darkish blue | colourless
Deoxycholate 2.5 g/ dark blue colourless
Deoxycholate 3.0 g/l dark blue colourless

Various enterobacteria strains are isolated on the medium T (in g/l): meat
extract 1; yeast extract 2; peptone 5; sodium chloride 5; agar 15; neutral red
0.03; Cellobiose 10; sodium deoxycholate 2.5; 5-bromo-4-chloro-3-indolyl
caprylate 0.2).

The dishes are incubated at 37°C and the coloration of the colonies 1s exam-
ined after incubating for 24 hours.
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The coloration of the colonies makes it possible to distinguish Sahnonelia
from the other enterobacteria.

Salmonella AR3001 blue
5 Salmonella AR3002 blue
Salmonella AR3003 blue
Salmonella AR3004 blue
Salmonella AR3004 blue
Citrobacter AR30033 pink
10 Citrobacter AR3437 pink
Citrobacter D9316 pink
Citrobacter D9352 pink
Serratia AR3493 pink
Enterobacter =~ AR3494 pink
15 Klebsiella B2497 pink
Klebsiella B2593 pink
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CLAIMS

1.  Culture medium intended for the identification of Salmonella bacteria,
characterised in that it comprises, in addition to a culture medium for .
5 Salmonella, as chromogenic agents, a combination of:

- achromogenic compound linked to a C7-Cq fatty acid, and

- an appropriate detergent which promotes the liberation of the
10 chromogenic compound.

2. Culture medium according to Claim 1, characterised in that the chro-
mogenic compound is chosen from caprylic acid esters.

15 3.  Culture medium according to Claim 2, characterised in that the chro-
mogenic compound is chosen from derivatives of indolyl caprylate and
their salts.

4.  Culture medium according to Claim 3, characterised in that the chro-
20 mogenic compound is 5-bromo-4-chloro-3-indolyl caprylate.

5. Culture medium according to Claim 4, characterised in that the
5-bromo-4-chloro-3-indolyl caprylate is used at a concentration of

between 40 and 200 mg/1.
25
6.  Culture medium according to one of Claims 1 to 5, characterised in
that the appropriate detergent is chosen from fused polycyclic deter-
gents, more particularly from the salts of carboxylic acid derivatives-
cholane polyols.
30

7.  Culture medium according to Claim 6, characterised in that the appro-
priate detergent is chosen from the alkali metal salts of cholic acid or
its derivatives.

35 8.  Culture medium according to Claim 7, characterised in that the appro-
priate detergent is sodium deoxycholate.
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9.  Culture medium according to Claim 8, characterised in that the sodium
deoxycholate is used at a concentration greater than 1 g/l, preferably of
between 1.5 g/l and 5 g/l.

5 10. Culture medium according to one of Claims 1 to 9, characterised in
that the chromogenic compound/appropriate detergent weight ratio is
between 1/10 and 1/100.

11. Culture medium according to one of Claims 1 to 10, characterised in
10 that it is presented in a liquid, semi-liquid or solid form.

12. Process for detecting Salmonella strains in any sample, characterised in
that the culture medium according to any one of Claims 1 to 11 is
inoculated with the said sample, and in that the coloration characteris-

15 tic of the presence of Salmonella is identified.

13. Detection process according to Claim 12, characterised in that the cul-
ture medium is inoculated by contact, by soaking, by surface inocula-

tion or deposition or by inoculation within the mass.
20 '

25

30

35



'INTERNATIONAL SEARCH REPORT

Internationa .. plication No

PCT/EP 93/02659

. CLASSIFICATION OF SUBJECT MATTER

TeC5 C12q1/04  C12Q1/10

C12N1/20

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED ’

IPC 5 C12Q Ci2N

Minimum documentation searched (classification system followed by classificaton symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international scarch (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * | Citation of document, with indication, where appropriate, of the relevant passages

pages 679 - 700

see the whole document

A. AGBAN ET AL. 'Synthése de substrats
indigogéniques. Mise en évidence de 1
activité estérastique des Salmonella.'

X EUROPEAN JOURNAL OF MEDICAL CHEMISTRY 1-13
vol. 25, no. 8 , 1990 , PARIS F

D Further documents are listed in the continuation of box C.

D Patent family members are listed in annex.

* Special categories of cited documents :

*A" documnent defining the general state of the art which is not
considered to be of particular reievance

E" earlier document but published on or after the international
filing date

“L° document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
atation or other special reason (as specified)

“0O" docurnent referring to an oral disclosure, use, exhibition or
other means

“P* document published prior to the international filing date but
later than the priority date claimed

"T" later document published after the internationat filing date
or priority date and not in conflict with the applicaton but
cited to understand the principle or theory underiying the
invention

‘X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

“Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document 1s combined with one or more other such docu-
me;ts, such combination being obvious to a person skilled
in the art.

“&" documnent member of the same patent family

Date of the actual completion of the international search

8 December 1993

Date of mailing of the international search report

A 03

.
JU. W .-

Name and mailing address of the ISA
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax (+ 31-70) 340-3016

Authonzed officer

Van Bohemen, C

Form PCT/ISA/210 (second sheet) {July 1992)

Relevant to claim No.




	Abstract
	Bibliographic
	Description
	Claims
	Search_Report

