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ABSTRACT

The present invention relates to a composition comprising a

I}

synergetic mixture of flavourings or flavouring substances and

organic acids. Moreover, the present invention relates tO the

#

use of said composition as a preservative for animal

I

foodstuffs and additives intended preferably for monogastric

animals.
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SYNERGETIC COMPOSITION COMPRISING FLAVOURING SUBSTANCES AND

ORGANIC ACIDS AND USE THEREOF

o
TECHNICAL FIELD
The present invention relates to a composition comprising a
10 synergetic mixture of flavourings oOr flavouring agents and
organic acids. Moreover, the present invention relates to the
use of said composition as a ©preservative for animal
foodstuffs and additives intended preferably for monogastric
animals.
15

BACKGROUND ART

—
p—-

It is known that the pH wvalue in the gastric apparatus Of

monogastric animals is acidic. The pH value varies according

0 to the specific portion of the gastrointestinal tract. For

example, the stomach has a pH of 2 to 5, the duodenum has a pH

1)

of 4 to 6, the jejunum has a pH of 6 to 7, the cecum has a pH

ﬁ

of 6 to 6.5 and, finally, the colon a pH of 6.5 to /.

»5 In the gastrointestinal system said acid environment provides

i}

a protective effect against the proliferation of pathogens.
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It 1is known, however, that some pathogenic organlisms are
capable of developing a complex defence system which enables

the cells of the pathogens themselves to survive even where

the pH values fall to as low as 3.

Moreover, some bacteria, such as Salmonella typhimurium, may

develop a system able to tolerate acids with a pH of 3 after

F
p—

previous exposure to a weak acid with a pH of »>.

SUMMARY OF THE INVENTION

—

In one aspect of the present invention there 1s provided a

composition comprising a mixture of a component (a) and a

component (b), wherein the component (a) 18 one oOr more

—

flavouring compounds selected from the group consisting of

thymol and carvacrol, and wherein the component (b) 1s benzoic

B

acid or an alkali or alkaline-earth metal salt thereof.

ﬁ

According to another aspect of the present invention there 1S

provided a method for preparing a composition as described

herein, which comprises at 1least one phase wherein the

component (a) and the component (b) are added to the delivery

agent 1in a melted state.

According to yet another aspect of the present invention there
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F

is provided a use of a composition as described herein for

ke

adding to an animal feed or animal premix foOr feeding a

monogastric animal, wherein said composition 1is wused 1n an

amount effective to reduce or prevent the development and/or

5 proliferation of pathogenic bacteria and/or fungi in said feed

or said premix.

According to still yet another aspect of the present invention

—
p—

there is provided a use of a composition as described herein

10 for preparing a foodstuff for use 1n the zootechnical and
veterinary field, <comprising a step of adding to said
foodstuff an amount of said composition effective to reduce Or

prevent the development and/or proliferation of pathogenic

bacteria and fungi in the gastro-resistant system of an

15 animal.

DISCLOSURE OF THE INVENTION

In FEP1391155 a composition comprising organic acids and

20 flavouring agents 1is described. The composition 1s wused to

prevent pathogenic infections in the gastrointestinal tract of

monogastric animals.

However, there continues to be keen interest in developlng new

25 compositions with an ability to prevent oOr control infections

due to the presence and/or proliferation of pathogens 1n the
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gastrointestinal tract. In particular, 1t 1s 1important to

develop compositions having an improved antibacterial

ﬁ

effectiveness.

To this end, the Applicant proposes a composition having the

characteristics as described in the appended 1ndependent

claim.

Preferred embodiments of the invention are in accordance with

the characteristics as described 1in the appended dependent

claims.

—

For the purposes of the present invention, composition means a

composition in solid form, for example a granular composition

or a powder composition.

pr——

For the purposes of the present invention, Council Directive

F

88/388/EEC of 22 June 1988 on the approximation of the laws otf

the Member States relating to flavourings for use 1n

foodstuffs and to source materials for their production

I

ficial Gazette, n. L 184 of

(published 1in Italy 1n the O:

15/07/1988) is applied. The Directive 1in question applies to

F

“flavourings” used or intended for use in or on foodstuffs to

p—

impart odour and/or taste, and to source materials used for

)

—
p—

the production of

flavourings. Therefore, for the purposes OrL

the present 1nvention:
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5
a) “flavouring” means flavouring substances, flavouring
preparations, process flavourings, smoke flavourings or
mixtures thereof;
b) Y“flavouring substance” means a defined chemical substance

with flavouring properties which 1s obtained

1) by appropriate physical processes (i1ncluding distillation

and solvent extraction) or enzymatic or microbiologica.

processes from material of vegetable or animal origin either

in the raw state or after processing for human consumption by

traditional food-preparation processes (1ncluding drying,

torrefaction and fermentation) ;

11) by chemical synthesis or 1solated by chemical processes

and which 1s chemically 1dentical to a substance naturally

present in material of vegetable or animal origin as described

in 1) ;

111i) by chemical synthesis but which 1s not chemically

1

identical to a substance naturally present 1n material ot

vegetable or animal origin as described 1n 1);

c) “flavouring preparation” means a product, other than the

substances defined in b) 1), whether concentrated or not, with
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flavouring ©properties, which 1s obtained by appropriate
physical processes (including distillation  and solvent
extraction) or by enzymatic or microbiological processes from

pr—

material of vegetable or animal origin, either 1n the raw

state or after processing for human consumption by traditional

food-preparation processes (i1including drying, torrefaction and

fermentation) ;

d) “process flavouring” means a product which 1s obtained

according to good manufacturing practices by heating to a

temperature not exceeding 180°C for a period not exceeding 15

*

minutes a mixture of 1ngredients, not necessarily themselves

ﬁ

having flavouring properties, of which at least one contains

nitrogen (amino) and another 1s a reducing sugar;

e ) “smoke flavouring” means a smoke extract used 1n
traditional foodstuff smoking processes.

Flavourings may contain foodstuffs as well as other
supstances.

The composition to which the present 1nvention relates

ﬁ

comprises a milxture consisting of at least one substance

selected from the group as defined above 1n a), b), c¢), d) and

e) 1n combination with at least one organic acid and/or at

g~
—

least one organic acid 1in salified form.
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In one embodiment, said substance can be, for example, a

flavouring or flavouring substance, without any limitation.
Said substance 1s chosen from the group comprising thymol,

vanillin, carvacrol, cinnamaldehyde, octanoic acid, heptanoic

acid, diallyl disulfide, camphor, limonene, rosmarinic acid,

p-cymene, y-terpinene, o-pinene, o-thujone, 1,8-cineole.

For example, p-cymene 1s present 1in Thymus vulgaris and

Origanum vulgare; dJg-terpinene 1s present 1n Thymus vulgaris
and Origanum vulgare; a-thujone 1s present 1in Salvia
officinalis; o—-plnene 1s present in Rosmarinus officinalis and
Salvia officinalis; 1,8-cineole 1s present 1n Rosmarinus

officinalis and Salvia officinalis.

The organic acid 1s chosen from the group comprising lactic,

ﬁ

malic, benzoilic, fumaric and sorbic acid or a salt thereof. For

the purposes of the present i1nvention, the organic acilid can be

present 1n salified form, e.g. with an alkalili or alkaline-

cearth metal.

In a preterred embodiment, the composition moreover COmMpPrilses

cltric acid or an alkalil or alkaline-earth metal citrate.

For example, the composition may be represented by citric

acid, sorbic acid and thymol.
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The mixture may be 1in solid form or in liquid form, e.g. in

aqueous solution.

In the mixture of the present invention, the molar ratio

pbetween said at least one substance as defined above in a),

b), c), d) and e) and said at least one organic acid is within

the range of 1:500 to 500:1, preferably 1:300 to 300:1, and

even more preferably 1:200 to 200:1. Advantageously, the molar

ratio 1s within the range of 1:150 to 150:1, for example 1:100

to 100:1, or 1:50 to 50:1, or 1:25 to 25:1.

r—

The composition and/or mixture of the present invention may

also contain other nutritional components that are useful and

physiologically acceptable for animals.

The mixture 1n liquid form, for example 1in aqgueous solution,

-

can have a pH of 6.5 to 7.5. The mixture can be converted into

solid form by means of a crystallization process known within

the art.

In a preferred embodiment, the mixture 1s comprised of at

least two flavourings or flavouring substances chosen from the

group comprising thymol, vanillin, carvacrol, c¢innamaldehyde,

octanoic acid, heptanoic acid, diallyl disulfide, camphor,

limonene, rosmarinic acid, p-cymene, y-terplnene, o-pinene, o-
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thujone and 1,8-cineole and at least two organic acids chosen

from the group comprising lactic acid, malic acid, benzoic

acld, fumaric acid and sorbic acid. The mixture is preferably

comprised of three flavourings or flavouring substances and at

least three organic acids. Even more preferably, the mixture

1s comprised of four flavourings or flavouring substances and

at least four organic acids.

A—

In a preferred embodiment, the mixture 1s comprised of

"

carvacrol and at least one organic acid chosen from the group

comprising citric acid, lactic acid, malic acid, benzoic acid,

fumaric acid and sorbic acid. The mixture 1is preferably

gr—

comprised of carvacrol and at least two organic acids; even

more preferably, three organic acids.

N

In a preferred embodiment, the mixture 1s comprised of thymol

and at least one organic acid chosen from the group comprising

lactic acid, malic acid, benzoic acid, fumaric acid and sorbic

acid. The mixture 1s preferably comprised of thymol and at

least two organic acids; even more preferably, three organic

acids.

In a prefterred embodiment, the mixture 1s comprised of

'

cinnamaldehyde and at least one organic acid chosen from the

group comprising ciltric acid, lactic acid, malic acid, benzoic

acid, fumaric acid and sorbic acid. The mixture 1is preferably
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comprised of cinnamaldehyde and at least two organic acids;

even more preferably, three organic acids.

In a preferred embodiment, the mixture 1s comprised of

vanillin and at least one organic acid chosen from the group

comprising cilitric acid, lactic acid, malic acid, benzoic acid,

fumaric acid and sorbic acid. The mixture 1s preferably

p—

comprised of wvanillin and at least two organic acids; even

more preferably, three organic acids.

g

In a prefterred embodiment, the mixture 1s comprised of camphor

and at least one organic acid chosen from the group comprising

citric acid, lactic acid, malic acid, benzoic acid, fumaric

1

acid and sorbic acid. The mixture 1s preferably comprised of

camphor and at least two organic acids; even more preferably,

three organic acids.

In a preferred embodiment, the mixture 1s comprised of

I

heptanoic acid and at least one organic acid chosen from the

group comprising citric acid, lactic acid, malic acid, benzoic

aclid, fumaric aclid and sorbic acid. The mixture 1s preferably

e

comprised of heptanoic acid and at least two organic acids;

even more preferably, three organic acids.

—

In a preferred embodiment, the mixture 1s comprised of

")

octanolc aclid and at least one organic acid chosen from the



10

15

20

20

CA 02932088 2016-06-03

11
group comprising citric acid, lactic acaid,

acid, fumaric acid and sorbic acid.

comprised of

even more preferably, three organic acids.

the

In a preferred embodiment,

limonene and at least one organlic acid chosen

comprising citric acid, lactic acid,

fumaric acid and sorbic acid. The mixture

't

li1monene and at

comprised of

more pretfterably, three organic acids.

In a preferred embodiment,

disulfide and at least one organic acid chosen

comprising citric acid, lactic acid,

aclid and sorbic acid. The mixture

fumaric

comprised of diallyl disulfide and at least two

even more preferably, three organic acids.

the

In a preferred embodiment,

mixture 1S

least two organic acids;

malic acid,

milixture 1S

malic acid, benzoic

The mixture 1s preferably

octanolc acid and at least two organic acids;

comprised of

from the Jgroup

malic acid, benzoic acid,

1s preferably

eVverl

the mixture 1s comprised of diallyl

from the group

benzoic acid,

1s preferably

organlc acids;

comprised of

rosmarinic acid and at

group comprising cltric acid,

acid,

"-

comprised of

even more preferably,

fumaric acid and sorbic acid.

least one organic acid chosen

lactic acid,

three organic acids.

from the

mallc acid, benzoic

The mixture 1s preferably

rosmarinic acid and at least two organic acids;
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12

pinene and at least one organic acid chosen

In a preferred embodiment, the mixture 1s comprised of o-

hwe

ftrom the Jgroup

comprising citric acid, lactic acid, malic acid, benzoic acid,

fumaric acid and sorbic acid. The mixture

1s preferably

comprised of oa-pinene and at least two organic acids; even

more preferably, three organic acids.

In a preferred embodiment, the mixture 1s comprised of o-

thujone and at least one organic acid chosen

from the group

comprilising citric acid, lactic acid, malic acid, benzoic acid,

fumaric acid and sorbic acid. The mixture

comprised of o-thujone and at least two organ

more preferably, three organic acids.

1s preferably

1C acids; even

F

In a preferred embodiment, the mixture 1s comprised of cineole

and at least one organic acild chosen from the group comprising

citric acid, lactic acid, malic acid, benzoic

acid and sorbic acid. The mixture 1s preferabl

acid, fumaric

)

v comprised of

cilneole and at least two organic acids; even more preferably,

three organic acids.

terpinene and at least one organilic acid chosen

comprising citric acid, lactic acid, malic acid,

fumaric acid and sorbic acid. The mixture

—

In a preferred embodiment, the mixture 1s comprised O:

U

'Y_

from the group

benzolc acid,

1s preferably

comprised of y-terpinene and at least two organic acids; even
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more preferably, three organic acids.

In a preferred embodiment, the mixture 1s comprised of p-

cymene and at least one organic acid chosen from the group

comprising citric acid, lactic acid, malic acid, benzoic acid,

fumaric acid and sorbic acid. The mixture 1s preferably

comprised of p-cymene and at least two organic acids; even

more preferably, three organic acids.

fr—
e

In a preferred embodiment, the mixture 1s comprised of at

least one flavouring or flavouring substance chosen from the

group comprising thymol, wvanillin, carvacrol, c¢innamaldehyde,

octanoic acid, heptanoic acid, diallyl disulfide, camphor,

limonene, rosmarinic acid, p-cymene, y-terplinene, o-pinene, -

pr—

thujone and 1,8-cineole, and of citric acid. The mixture 1is

1

preferably comprised  of two flavourings or flavouring
substances and citric acid; even more preferably three

flavourings or flavouring substances.

ﬁ

n a preferred embodiment, the mixture 1s comprised of at

least one flavouring or flavouring substance chosen from the

group comprising thymol, wvanillin, carvacrol, cinnamaldehyde,

octanolc acid, heptanocic acid, diallyl disulfide, camphor,
limonene, rosmarinic acid, p-cymene, Yy-terplnene, o-plnene, o-

-

thujone and 1,8-cineole, and of lactic acid. The mixture 1s

)

preferably comprised  of two flavourings Or flavouring
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14

substances and lactic acid; even more preferably three

flavourings or flavouring substances.

-

In a pre:

least one

‘erred embodiment, the mixture 1s comprised of at

flavouring or flavouring substance chosen from the

group comprising thymol, wvanillin, carvacrol, cinnamaldehyde,

octanoilc

li1monene,

acid, heptanoic acid, diallyl disulfide, camphor,

rosmarinic acid, p-cymene, y-terpinene, o-plnene, O-

thujone and 1,8-cineole, and of malic acid. The mixture 1s

'

preferably comprised  of two flavourings Or flavouring

substances and malic acid; even more preferably three

flavourings or flavouring subpstances.

In a pre;

least one

Fferred embodiment, the mixture 1s comprised of at

flavouring or flavourilng substance chosen from the

group comprising thymol, wvanillin, carvacrol, cinnamaldehyde,

octanolc

limonene,

acid, heptanoic acid, diallyl disulfide, camphor,

rosmarinic acid, p-cymene, Y-terpilinene, o-pinene, O0O-

i

thujone and 1,8-cineole, and of benzoic acid. The mixture 1S

preferably comprised of two flavourings or flavouring

substances and benzoic acid; even more preferably three

flavourings or flavouring substances.

In a pre:

least one

"erred embodiment, the mixture 1s comprised of at

flavouring or flavouring substance chosen from the

group comprising thymol, wvanillin, carvacrol, cilnnamaldehyde,
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octanoic acid, heptanocic acid, diallyl disulfide, camphor,

limonene, rosmarinic acid, p-cymene, y-terpinene, o-pinene, o-

H

thujone and 1,8-cinecle, and of fumaric acid. The mixture 1is

A

preferably comprised  of two flavourings or flavouring

substances and fumaric acid; even more preferably three

flavourings or flavouring substances.

In a preferred embodiment, the mixture 1s comprised of at

least one flavouring or flavouring substance chosen from the

group comprising thymol, vanillin, carvacrol, cinnamaldehyde,

octanoic acid, heptanoic acid, diallyl disulfide, camphor,

limonene, rosmarinic acid, p-cymene, y-terpinene, o-pinene, o-

thujone and 1,8-cineole, and of sorbic acid. The mixture 1s

B
A

lavourings or avouring

L
I F)

preferably comprised of two

substances and sorbic acid; even more preferably three

flavourings or flavouring substances.

Advantageously, the molar ratio between said at least one

flavouring or flavouring substance and said at least one

-

organic acid 1s within the range of 1:300 to 1:5 for malic

acid or lactic acid respectively; preferably from 1:100 to

1:10.

Advantageously, the molar ratio between said at least one

flavouring or flavouring substance and said at least one

organic acid is within the range of 1:250 to 1:5 for benzoic
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acid or citric acid respectively; preferably 1:100 to 1:10.

Advantageously, the molar ratio between said at least one

flavouring or flavouring substance and said at least one

F

organic acid 1s within the range of 1:250 to 1:5 for fumaric

acid; preferably 1:125 to 1:10.

Advantageously, the molar ratio between said at least one

-

flavouring or flavouring substance and said at least one

organic acid 1s within the range of 1:100 to 1:5 for sorbic

acid; preferably 1:50 to 1:10.

p—

Advantageously, the mixture comprised of thymol, carvacrol and

cinnamaldehyde provides a noteworthy antibacterial action and

enables any pathogens present to be considerably

reduced/eliminated after only 24 hours.

f-“

It 1s an object of the present 1nvention to provide a

composition comprising a mixXture as described above, which 1is

coated by a layer of a delivery agent. Said delivery agent 1is

chosen from among those which can deliver and release the

Fv

components of said mixture 1n the gastroilntestinal tract. The

p—

release 1n different portions of the gastrolntestinal tract 1is

ﬁ

a function of time, temperature, pH and the bacterial flora

and micro-organisms present therein.
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Preferably, the mixture of the 1invention has an external

coating that comprises two distinct layers. The coating 1s

able to release the components present 1n the mixture as a

function of time, temperature, pH and the bacterial flora and

F
Pl

micro-organisms present 1n different portions of the

gastrointestinal tract.

The mixture may be coated by one or two layers using

technigues known to the person skilled in the art.

Alternatively, the delivery agent may be mixed with said at

least one flavouring or flavouring substance and said at least

one organic acid. The mixture of the components may be

achieved using techniques known to the person skilled 1in the

art.

One example of a procedure provides for the delivery agent,

for example a vegetable triglyceride, to be introduced 1into a

container equipped with heating and mixing devices. The

container temperature 1s subsequently brought to a temperature

1}

of 80 to 120°C and the matrix 1s kept under stirring until the
delivery agent melts. Optionally, additives may later be added

to the melted matrix. The stirring and temperature are

maintained until a mass of delivery agent with a homogenous

distribution of additives 1s obtained. During thilis stage

emulsifiers may be added to said mass.
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The coated or uncoated composition can be converted into

granular form using techniques known to the person skilled in

the art.

The delivery agent may comprise a lipid substance having the

g —

ability to modulate a slow release of the components of the

mixture.

It 1s 1mportant for the components of the mixture to be

released gradually 1nto the different ©portions of the

gastrointestinal tract. A gradual and specific release 1into

F

the different portions of the gastrointestinal tract serves to

p— —

improve the antibacterial activity of the composition of the

present 1nvention, since a better synergy among the components

-

of the mixture 1s achieved.

The lipid substance 1is chosen among hydrogenated and/or non-

hydrogenated triglycerides. The triglycerides are chosen among

pl—

those of vegetable and/or animal origin.

Hydrogenated vegetable triglycerides are chosen from the group

comprising: palm oi1l, sunflower o011, corn o011, rape o011,

peanut o1l and soybean o1il.

ﬁ

Triglycerides of animal origin are chosen among: bovine tallow
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and swine lard.

Preferably, the composition may comprise the delivery agent in

r~— pr——

an amount of 40 to 70% by weight; for example in an amount of

45 to 55% by weight, and the mixture, according to the

e

1nvention, 1n an amount of 1 to 50% by weight; for example in

pr—

an amount of 5 to 40% by weight or of 15 to 30% by weight, in

F

proportion to the total weight of the composition.

The matrix may also comprise particular additives. The

additives are chosen from the group comprising: fumed silica,

calcilum stearate, magnesium stearate and calcium sulfate. The

F

additives used serve to 1increase the viscosity of the matrix

1tself and reduce 1ts permeability. Preferably, the delivery

agent comprises several additives 1in an amount of 0.1 to 30%

by weight, 1n proportion to the total weight of the delivery

agent; for example 1 to 20% or 5 to 10% by weight.

The composition of the 1nvention can be used for preventing

and/or treating bacterial infections. For the purposes of the

present 1nvention, bacterial 1infections means all situations

*

where the presence and/or growth of prokaryvote organisms have

p—
s

a detrimental effect on the host, such as causing a disease.

r—

Among said prokaryote organilisms mention shall be made of those

pelonging to the species: Salmonella sp., S. aureus, E.
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faecalis, E. coli, K. Pneumoniae, P. mirabilis, P. aeruginosa,

C. perfrigens, Cambylobacter sp., S. pneumoniae, B. cereus, C.

albicans, A. oryzae, P. funiculosum and F. moniliforme.

In a more preferred embodiment, said prokaryote organisms are

C. Perfrigens and Salmonella typhimurium.

In another preferred embodiment, said mixture 1s used to

prepare a medication for preventing and/or treating bacterial

infections which moreover includes a delivery agent. In an
even more preferable embodiment, said delivery agent 1s a

lipid matrix as described above. The medication 1in said

ﬁ

embodiment can be used for preventing and/or treating

—
.

pacterial 1nfections 1n the gastrointestinal system of

monogastric animals.

F—

The composition of the present invention finds application as

)

a preservative for animal foodstuffs and additives.

Experimental part

fp—

Example 1 — Evaluation of the antimicrobial activity exerted

by organic acids and flavourings or flavouring substances

g

against Clostridium perfringens after 24 hours of 1ncubation

1n microtitration plates, using the optical density method.
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Practically speaking, the antibacterial power of the mixtures

—

of the present 1nvention was determined using a dilution

method and optical density measurements (Smith-Palmer et al.;

1998) .

The minimum 1inhibitory concentration (MIC) of a substance or

mixture can be defined as the lowest concentration of that

substance or mixture which will inhibit the growth of

organisms used at a particular infection dose after a certain

amount of time (Karapinar and Aktug, 1987; Onawunmi, 1989;

Hammer et al., 1999; Delaquis et al., 2002).

C. perfringens was preserved 1n cooked meat at room

temperature, 1noculated into a culture broth (Oxo1d)

containing RCM (Reinforced Clostridial Medium) and incubated

at 37°C for 24 hours under anaerobiosis.

Before Dbeing used, the preserved strains of (. perfringens

were cultured twice, each time by 24 h incubation.

The following flavourings or flavouring substances were

tested: thymol, wvanillin, carvacrol, cinnamaldehyde, heptanoic

acid, octanoic acid, camphor, limonene, diallyl disulfide,

rosmarinic acid, o-plnene, o-thujone, cineole, y-terpinene and

p-cymene.
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The following organic acids were tested: citric acid, sorbic

acid, malic acid, fumaric acid, benzoic acid and lactic acid.

The stock solutions of each of the above-named substances

(flavourings/flavouring substances and organic acids) were

prepared by dissolving said substances in deionised water. The

p—

pH of the solution was corrected to 6.5 and the solution was

subsequently sSubmitted to sterile filtration (pore diameter

0.22 um).

The working solutions containing the organic acid were

p—

prepared by carrying out a two-fold serial dilution of each

stock solution wusing a culture broth prepared as described

above, with a pH of 6.5, 1in order to obtain the lowest

p—

concentrations to be tested according to the type of acid.

I'he flavour stock solutions were obtained by diluting the

solutions 1n ethyl alcohol (75%) in order to reach 7.28 mM,

put the stock solutions for wvanillin, limonene and camphor

were obtained using deionised water.

The pH of all solutions was adjusted to around 6.5. All

solutions were sterilised by filtration using pores with a

diameter of 0.22 um.

The working solutions containing the culture Dbroth and
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flavourings or flavouring substances were prepared by diluting

the latter with the culture broth RMC at a pH of 6.5 (stock

solution containing flavourings or flavouring substances: RMC

proth = 3:1). The other concentrations, up to 1.96 mM, were

obtained 1n the same way.

g

The 1nhibition of Clostridium perfringens was analysed at a

concentration of 1x10° CFU per well. Each of the 96 wells was

filled with 100 ul of bacterial inoculum (1x10° CFU/ml) and 100

P

Ll of each solution. The negative control wells were

inoculated in the same manner with 100 pl of culture (1x10°

CFU/ml) and 100 unl of culture broth (pH 6.5) without the

ﬁ
p—

addition of any substance (organic acid or flavouring

substance). Each substance was tested twice per plate.

yo——

The plates of Clostridium perfringens were 1incubated at 37°C

under anaerobic conditions.

— —
p—

The turbidity of the cultures was used as an indicator of

bacterial growth and was assessed by measuring absorbance at

030 nm (Tecan Spectra Classic). Absorbance was measured after

24 hours’ incubation.

Results

— —

An analysis of the graphs depicting the growth of Clostridium
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perfringens, as determined on the basis of absorbance
measurements, shows an improved/increased antibacterial

activity for the mixtures

activity of each

organic

considered on 1ts own.

The mixtures displaying a

acid

listed below, compared to the

or flavouring substance

synergetic effect between the

organic acid and flavouring substance used, as compared to the

organic sSubstance considered

supstance considered

individually or the flavouring

individua.

Ly,

are listed below:

1. carvacrol 0.98-0.49 4+ citric acid 31.25-7.82.

Hence, carvacrol and citric acid are preferably used 1in a

o

molar ratio of about 1:5 to 1:65.

2 . carvacrol 0.98-0.49 + sorbic acid 50-3.13.

Hence, carvacrol and

#

molar ratio of about 1:3 to 1:110.

sorbic acid are preferably used 1n a

3. carvacrol 0.98-0.49 + malic acid 125-15.63.

Hence, carvacrol and malic acid are preferably used in a molar

ﬁ

ratio of about 1:10

o 1:260.
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carvacrol 0.98 + fumaric acid 62.5-7.82.

Hence, carvacrol and fumaric acid are preferably used 1in a

P

molar ratio of about 1:5 to 1:065.

0.

carvacrol 0.98 + benzoilic acid ©2.5-31.25.

Hence, carvacrol and benzoic acid are preferably used in a

molar ratio of about 1:30 to 1:75.

0.

carvacrol 0.98-0.73 + lactic acid 125-62.5.

Hence, carvacrol and lactic acid are preferably used 1in a

molar ratio of about 1:60 to 1:180.

1.

thymol 1.46-0.49 + citric acid 31.25-15.63.

Hence, thymol and citric acid are preferably used in a molar

ratio of about 1:10 to 1:75.

thymol 0.98 + sorbic acid 25-6.25.

Hence, thymol and sorbic acid are preferably used in a molar

ratio of about 1:5 to 1:30.

9.

thymol 0.98-0.73 + malic acid 125-31.25.
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ratio of about 1:30 to 1:180.

10.

Hence,

thymol 1.82-0.98 + fumaric acid 125-31.25.

ratio of about 1:10 to 1:150.

11.

Hence, thymol and benzoic acid are preferably used 1n a molar

R—

thymol 0.98-0.73 + benzoic acid 62.5-15.03.

ratio of about 1:10 to 1:90.

12.

Hence, thymol and lactic acid are preferably used 1n a molar

thymol 0.98 + lactic acid 500.

ratio of about 1:450 to 1:550.

13.

Hence, cinnamaldehyde and citric acid are preferably used 1n a

cinnamaldehyde 0.98-0.49 + citric acid 15.03-7.82.

molar ratio of about 1:5 to 1:35.

14.

B

cinnamaldehyde 1.46-0.49 + sorbic acid 50-3.13.

thymol and fumaric acid are preferably used 1n a molar
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cinnamaldehyde and sorbic acid are preferably used in a

molar ratio of about 1:2 to 1:110.

15. c¢innamaldehyde 0.49 + malic acid 62.5-15.63.

Hence,

cinnamaldehyde and malic acid ar

molar ratio of about 1:30 to 1:135.

e preferably used 1in a

16. cilnnamaldehyde 0.98 + fumaric acid 62.5-15.63.

Hence,

cilnnamaldehyde and fumaric acid

a molar ratio of about 1:10 to 1:65.

are preferably used 1n

17. cinnamaldehyde 0.98-0.73 + benzoic acid 31.25-7.062.

Hence,

cinnamaldehyde and benzoilc citric acid are preferably

used 1n a molar ratio of about 1:5 to 1:

50.

18. cinnamaldehyde 1.46-0.98 + lactic acid 125-62.5.

Hence,

cinnamaldehyde and lactic acid are preferably used in a

molar ratio of about 1:40 to 1:135.

19. wvanillin 1.82-0.49 4+ citric acid 31.25.

Hence,

vanlllin and citric acid are pre:

‘erably used 1n a molar
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ratio of about 1:10 to 1:70.

20. wvanillin 1.82-0.98 4+ sorbic acid 50-25.

Hence, wvanillin and sorbic acid are preferably used i1n a molar

ratio of about 1:10 to 1:60.

21. wvanillin 1.46 + malic acid 125.

Hence, wvanillin and malic acid are preferably used in a molar

ratio of about 1:80 to 1:100.

22. wvanillin 1.82-0.73 + fumaric acid 31.25-3.91.

Hence, wvanillin and fumaric acid are preferably used 1n a

—

molar ratio of about 1:2 to 1:50.

23. wvanillin 0.73-0.49 + benzoic acid 62.5.

Hence, wvanillin and benzolc acid are preferably used 1n a

molar ratio of about 1:80 to 1:130.

24. vanillin 1.82-0.98 + lactic acid 500-250.

Hence, vanillin and lactic acid are preferably used 1n a molar

ratio of apbout 1:100 to 1:0600.
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25. camphor 0.98-0.49 + citric acid 31.25.

Hence, camphor and citric acid are preferably used 1n a molar

- about 1:30 to 1:70.

rat1o O:

26. camphor 0.98 + sorbic acid 25.

Hence, camphor and sorbic acid are preferably used 1n a molar

- about 1:20 to 1:40.

rati1o o1

27. camphor 1.46 + malic acid 250.

Hence,

ratl1o o

camphor and malilic acid are preferably used 1n a molar

- apout 1:150 to 1:200.

28. camphor 1.82 to 1.46 + fumaric acid 125-62.05.

Hence, camphor and fumaric acid are preferably used 1n a molar

- about 1:30 to 1:100.

ratio o3

29. camphor 1.82 + benzoic acid 62.5.

Hence, camphor and benzolc acilid are preferably used 1n a molar

- about 1:30 to 1:40.

ratio o:



10

15

20

25

CA 02932088 2016-06-03

30

30. camphor 1.82 to 0.98 + lactic acid 500.

Hence, camphor and lactic acid are preferably used in a molar

ratio of about 1:250 to 1:600.

31. heptanoic acid 1.82-0.49 + citric acid 31.25-7.82.

Hence, heptanoic acid and citric acid are preferably used in a

pr—

molar ratio of about 1:4 to 1:70.

32. heptanoic acid 1.82-0.73 + sorbic acid 50-3.13.

Hence, heptanoic acid and sorbic acid are preferably used 1n a

molar ratio of about 1:1 to 1:70.

33. heptanoic acid 1.82-0.73 + benzoic acid 62.5-7.82.

Hence, heptanoic acid and benzoic acid are preferably used 1in

—

a molar ratio of about 1:4 to 1:100.

34. heptanoic acid 1.82-0.73 + lactic acid 250-31.25.

Hence, heptanoic acid and lactic acid are preferably used 1in a

molar ratio of apout 1:10 to 1:400.

35. octanoic acid 1.82-0.49 + citric acid 31.25.
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Hence, octanoic acid and citric acid are preferably used in a

p—

molilar ratio of about 1:10 to 1:70.

30. octanoic acid 1.82-0.49 + sorbic acid 50.

Hence, octanoic acid and sorbic acid are preferably used in a

molar ratio of about 1:20 to 1:120.

37. octanoic acid 1.82-1.4¢0 + malic acid 250.

Hence, octanolc acid and malic acid are preferably used in a

molar ratio of about 1:100 to 1:200.

38. octanoic acid 0.73 + fumaric acid 7.82.

Hence, octanoic acid and fumaric acid are pre:

molar ratio of about 1:10 to 1:15.

39. octanoic acid 1.82-0.73 + benzoic acid 67

F-‘
p—

erably used 1n a

. O

Hence, octanoic acid and benzolc acld are pre:

molar ratio of about 1:30 to 1:200.

40. octanoic acid 1.82 + lactic acid 250.

‘erably used 1n a
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octanoic acid and lactic acid are preferably used in a

molar ratio of about 1:100 to 1:150.

41. limonene 1.82-0.73 4+ citric acid 31.25.

Hence,

limonene acid and citric acid are pre:

—

molar ratio of about 1:10 to 1:50.

42. limonene 1.82-0.98 + sorbic acid 50.

Hence,

"erably used 1n a

limonene acid and sorbic acid are pre:

molar ratio of about 1:20 to 1:60.

43, limonene 1.82-0.49 + malic acid 250.

Hence,

ferably used 1in a

limonene acid and malic acid are preferably used in a

molar ratio of about 1:100 to 1:600.

44. limonene 1.82-1.46 + benzoilic acid 62.5.

Hence,

limonene acid and benzoic acid are pre

.

molar ratio of about 1:30 to 1:50.

45. limonene 1.82 4+ lactic acid 500.

Hence,

ferably used 1n a

limonene acid and lactic acid are pre:

‘erably used 1n a
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molar ratio of about 1:250 to 1:300.

46. diallyl disulfide 1.82-0.49 + citric acid 31.25-7.82.

Hence, diallyl disulfide and citric acid are preferably used in

p—

a molar ratio of about 1:4 to 1:70.

4°7. diallyl disulfide 1.82-0.73 + sorbic acid 50-3.13.

Hence, diallyl disulfide and sorbic acid are preferably used in

a molar ratio of about 1:1 to 1:70.

48. diallyl disulfide 1.82-0.98 + malic acid 250-62.5.

Hence, diallyl disulfide and malic acid are preferably used 1in a

—

molar ratio of about 1:30 to 1:270.

49. diallyl disulfide 1.82-0.98 + benzoic acid 62.5-15.63.

Hence, diallyl disulfide and benzolc acid are preferably used in

a molar ratio of about 1:5 to 1:70.

50. diallyl disulfide 1.82-0.73 + lactic acid 500-15.63.

Hence, diallyl disulfide and lactic acid are preferably used in

—

a molar ratio of about 1:5 to 1:700.
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5l. rosmarinic acid 0.98 + citric acid 31.25.

Hence, rosmarinic acid and citric acid are preferably used in

a molar ratio of about 1:30 to 1:40.

0Z2. rosmarinic acid 1.46 + sorbic acid 12.5.

Hence, rosmarinic acid and sorbic acid are preferably used in

a molar ratio of about 1:5 to 1:15.

53. rosmarinic acid 0.98 + malic acid 62.5.

Hence, rosmarinic acid and malic acid are preferably used in a

molar ratio of about 1:50 to 1:100.

54 . rosmarinic acid 1.82-0.98 + fumaric acid 62.5.

Hence, rosmarinic acid and fumaric acid are preferably used in

pr—

a molar ratio of about 1:30 to 1:80.

05. rosmarinic acid 1.82-0.73 + benzoic acid 15.63.

Hence, rosmarinic acld and benzoic acid are preferably used in

r—

a molar ratio of about 1:5 to 1:30.
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rosmarinic acid 1.82-0.49 + lactic acid 125-62.5.

Hence, rosmarinic acid and lactic acid are preferably used in

a molar ratio of about 1:30 to 1:300.

o7,

a-pilnene 1.46-0.73 + citric acid 31.25-7.82.

Hence, oa-pinene and citric acid are preferably used in a molar

pr—

ratio of about 1:5 to 1:50.

03 .

a-pinene 0.98-0.73 4+ sorbic acid 50-1.56.

Hence, oa-pilnene and sorbic acid are preferably used in a molar

ratio of about 1:1 to 1:80.

09.

a-pinene 1.46-0.49 + malic acid 250-15.63.

Hence, o-pinene and malic acid are preferably used in a molar

ratio of about 1:10 to 1:600.

00 .

o-pinene 1.46-0.49 + fumaric acid 125-3.91.

Hence, da-pinene and fumaric acid are preferably used in a

ﬁ

molar ratio of about 1:2 to 1:300.

ol.

o-pilnene 1.46-0.49 + benzoic acid 62.5-7.82.
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"erably used 1in a

a-pinene and benzoic acid are pre:

Hence,
about 1:5 to 1:150.

P
e

molar rati1o oO:

o—pinene 1.46-0.49 + lactic acid 500-15.63.

62 .
Hence, o-pinene and lactic acid are preferably used in a molar
ratio of about 1:10 to 1:1200.
10 ©3. o-thujone 1.82-0.73 + citric acid 31.25-7.82.
Hence, a-thujone and citric acid are preferably used 1in a

- about 1:4 to 1:50.

—

molar ratio of

15 04. oa-thujone 1.82-0.49 + sorbic acid 50-3.13.

‘erably used 1n a

a-thujone and citric sorbic are pre:

Hence,
- about 1:1 to 1:120.

.

molar ratio of

a-thujone 1.82-0.73 + malic acid 250-15.63.

20 6D.
Hence, a-thujone and malic acid are preferably used in a molar
ratio of about 1:5 to 1:400.

fumaric acid 125-3.91.

25 ©66. do-thujone 1.82-0.98 +
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‘umaric acid are preferably used in a

]

a—-thujone and

molar ratio of about 1:2 to 1:150.

o-thujone 1.46-0.49 + benzoic acid 62.5-15.63.

o7 .
‘erably used 1in a

Hence, a-thujone and benzoic acid are pre:

molar ratio of about 1:10 to 1:150.

a-thujone 1.46-0.49 + lactic acid 500-31.25.

68 .
Hence, o-thujone and lactic acid are preferably used in a
molar ratio of about 1:20 to 1:1200.
09. cineole 1.82-0.98 + citric acid 31.25-7.82.
15
Hence, cineole and citric acid are preferably used in a molar
ratio of about 1:4 to 1:40.
70. cineole 1.82-0.73 + sorbic acid 50-1.56.
20
Hence, cineole and sorbic acid are preferably used in a molar
ratio of about 1:0.5 to 1:70.
/1. cilneole 1.82-0.98 + malic acid 250-15.63.
20
‘erably used 1n a molar

Hence, cineole and malic acid are pre:
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ratio of about 1:5 to 1:300.

/2. cineole 1.82-1.46 + fumaric acid

62.5-7.82.

Hence, cineole and fumaric acid are preferably used in a molar

ratio of about 1:4 to 1:50.

/3. cineole 1.82-0.49 + benzoic acid 62.5-7.82.

Hence, cineole and benzoic acid are preferably used in a molar

ratio of about 1:4 to 1:150.

74. cineole 1.82-0.73 + lactic acid 250-7.82.

Hence, cineole and lactic acid are preferably used in a molar

rati1o of about 1:4 to 1:350.

/5. y-terpinene 1.82-0.49 + sorbic acid 50-6.25.

Hence, 7y-terplinene and sorbic acid are preferably used in a

g

—

molar ratio o:

h—

about 1:2 to 1:120.

/6. Yy-terpinene 1.82-1.46 + malic acid 250-62.5.

Hence, 7y-terpinene and malic acid are preferably used in a

-

molar ratio o1

about 1:30 to 1:200.
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/7. vy-terpinene 1.82-0.49 + benzoic acid 62.5-7.82.

Hence, vy-terpinene and benzoilc acid are pre:

molar ratio of

about 1:4 to 1:150.

78. y-terpinene 1.82-0.73 + lactic acid 500-15.63.

Hence, vy-terpinene and lactic acid are pre:

molar ratio of

about 1:5 to 1:700.

19. p-cymene 1.82-0.49 + sorbic acid 50-12.5.

Hence, p-cymene and sorbic acid are pre:

=

ratio of about

1:5 to 1:120.

30. p-cymene 1.82-0.49 + benzoic acid 62.5-7.82.

Hence, p-cymene and benzoic acid are preferably used

P

molar ratio of

31l. p-cymene 1.

apout 1:4 to 1:130.

32-0.49 + lactic acid 500-15.63.

Hence, p-cymene and benzolc acid are preferably used

fp—

molar ratio of

about 1:5 to 1:1150.

1n

1in

ferably used 1n a

ferably used 1in a

"erably used 1n a molar

d

d
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CLAIMS
The invention claimed 1s:
5 1. A composition comprising a mixture of a component (a) and

a component (b), wherein the component (a) 1s one Or more

1}

flavouring compounds selected from the group consisting O:

thymol and carvacrol, and wherein the component (b) is benzoic

2cid or an alkali or alkaline-earth metal salt thereotf.

10
further comprising

2. The composition according to claim 1,

ﬁ
—

citric acid or an alkali or alkaline-earth metal salt thereol.

3. The composition according tO claim 1, wherein the
15 component (a) 1s thymol.
4 . The composition according tTO claim 1, wherein the

component (a) 1is carvacrol.

20
5. The composition according tO claim 1, wherein the molar
ratio between the component (a) and the component (b) 1s
within a range of 1:500 to 500:1.

25 0. The composition according to claim 5, wherein the range
is 1:300 to 300:1.
7. The composition according to claim 5, wherein the range
is 1:200 to 200:1.

30

3 . The composition according toO claim 5, wherein the range

ig 1:150 to 150:1.
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9. The composition according tO claim 5, wherein the range

is 1:100 to 100:1.

10. The composition according tO claim 5, wherein the range

is 1:250 to 1:o.

11. The composition according tO claim 5, wherein the range

is 1:100 to 1:10.

12. The composition according tO any one of claims 1 to 11,

wherein said composition further comprises a delivery agent.

13. The composition according tTO claim 12, wherein the

delivery agent comprises hydrogenated and/or non-hydrogenated

triglycerides of animal and/or vegetable origin.

| .

for preparing a composition according to any one

14. A method

of claims 5 to 13, which comprises at least one phase whereiln

the component (a) and the component (b) are added to the

delivery agent in a melted state.

15. Use of a composition according to any one of claims o> toO

e
p—r—

‘or adding to an animal feed oOr animal premix for feeding a

| —

13

monogastric animal, wherein said composition 1s used 1n an

amount effective to reduce or prevent the development and/or

proliferation of pathogenic bacteria and/or fungi in said feed

or said premilx.

16. Use of a composition according to any ONeE of claims 5 toO

coodstuff for use 1n the ~ootechnical and

i1

13 for preparing a

—i——

veterinary field, comprising A step of adding to sald

pr— o~

foodstuff an amount of said composition ceffective to reduce Or

]
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and/or proliferation

the

gastro-resistant

system

O]

p—
g

b

of pathogenic

al
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