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(57) In the method proposed for the production of a
composite preparation for making silage from green
fodder, lactic-acid-producing bacteria are mixed with a
substrate, preferably calcium carbonate, to give a
formulation, and this formulation 1s mixed with an
alkali-metal and/or alkaline-earth salt of an aliphatic
fatty acid and, as necessary, the usual auxiliaries.
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(57) Abstract

In the method proposed for the production of a composite preparation for making silage from green fodder, lactic-acid-producing
bacteria are mixed with a substrate, preferably calcium carbonate, to give a formulation, and this formulation is mixed with an alkali-metal
and/or alkaline-carth salt of an aliphatic fatty acid and, as necessary, the usual auxiliaries.

(57) Zusammenfassung
In einem Verfahren zur Herstellung eines Kombinationspritparats zum Silieren von Grinfutter werden Milchsdure produzierende

| Bakterien mit einem Triger, vorzugsweise Calciumcarbonat, zu ciner Formulierung vermischt und diese Formulierung mit einem Alkali-

und/oder Erdalkalisalz einer aliphatischen Fettslure und ggf. Gblichen Hilfsstoffen vermischt.
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Preparation of a combination preparation

for ensiling green feed

The present invention relates to a process for the preparation of
a combination preparation which contains lactic acid-producing bacteria for
ensiling green feed.

The use of preparations containing lactic acid-producing bacteria
(LAB) and alkali metal salts of aliphatic fatty acids as ensiling agents for
acidifying green feed and preventing aerobic degradation processes in the
silage is known. DE-A-39 16 563 describes a combination preparation
which contains alkali metal and/or alkaline earth metal formates, LAB
and, if required, conventional carriers and/or assistants. The preparation
can be used in the form of a scatterable mixture which is prepared,
directly before addition to the material being converted into silage, by
mixing the LAB in lyophilized (freeze-dried) form with the other
components. Alternatively the bacteria and the formate may also be
added separately to the material being converted into silage. The
disadvantage of separate addition is that two operations have to be
performed in ensiling.

DE-A-40 34 749 discloses, as an ensiling agent, a combination
preparation which contains the LAB in an aqueous solution of alkali metal
salts of aliphatic fatty acids. The preparation is present in the form of a
suspension, which however must be used as rapidly as possible after

preparation, since the LAB die within a short time. In the case of
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relatively long storage, it is therefore recommended that the aqueous
solution of the alkali metal salt of the aliphatic fatty acid and the
lyophilized bacterial culture be transferred separately to the user so that
the components can be mixed shortly before use. However, a disadvan-
tage of this procedure too is that the bacteria start to die immediately
after the mixing procedure and, where there is a delay in ensiling, for
example in the case of machine damage, rain or the like, the ensiling
agent often can no longer be used. Another problem here is that, owing
to the death of the bacteria after combination of the two components, the
amount of bacteria still alive is frequently unknown, so that metering, in
particular metering in the field, is extremely difficult.

It is an object of the present invention to provide a combination
preparation for ensiling green feed, which preparation ensures better
stability of the LAB.

We have found that this object is achieved and that, the stability
of the LAB is exceptionally improved by mixing LAB with a carrier and
then mixing this mixture with a salt of an aliphatic fatty acid. Unexpec-
tedly, it was found that, in contrast to dissolution of the LAB in a so-
dium propionate or calcium propionate solution, as is known, in this case
hardly any LAB die and, even on prolonged storage, the proportion of
living bacteria is still extremely high.

The invention therefore relates to a process for the preparation
of a combination preparation containing LAB, alkali metal and/or alkaline
earth metal salts of aliphatic fatty acids and, if required, conventional
assistants, wherein the LAB are mixed with a carrier to give a formula-
tion and this formulation is mixed with at least one alkali metal and/or
alkaline earth metal salt of an aliphatic fatty acid and, if required, con-
ventional assistants. Preferred embodiments of the invention are defined
in the following.

The LAB suitable for carrying out the novel process are not
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subject per se to any restriction. Strains of LAB which are suitable in
principle are all those which grow under the conditions prevailing in the
silo and produce sufficient lactic acid, ie. form lactic acid in an amount
such that the resulting pH reduction permits no further development of
microorganisms. Suitable LAB are those of the genus Lactobacillus, Lac-
tococcus, Streptococcus, Staphylococcus or Pediococcus. Particularly good
results were obtained with bacteria of the genus Lactobacillus plantarum.
The bacteria are preferably used in lyophilized form.

Carriers which are suitable according to the invention are all
carriers which are capable of adsorbing the LAB. Calcium carbonate or
organic carriers, such as bran, preferably wheat bran, or granulated sugar
are particularly suitable. The organic carriers are used in a form in
which they are inactive toward the LAB, preferably in freeze-dried form.
In a preferred embodiment of the invention, the carrier before mixing
with the LAB is granulated. In principle, a granular powder which no
longer produces dust is prepared on granulation of a powder. Suitable
granulation processes are known to a person skilled in thé art. The LAB
are used in an amount of from 10% to 10'7, in particular from 108 to
1013, preferably from 1010 to 10!2, microorganisms, based in each case
on 1 kg of carrier. The bacteria may be mixed with the carrier in any
desired manner, but it should be ensured that the bacteria are not da-
maged. . When a granulated carrier is used, it is necessary during mixing
to ensure that the granules are retained and the carrier does not become
dust.

In the novel preparation of the combination preparation, the for-
mulation of LAB with the carrier is mixed with one or more alkali metal
or alkaline earth metal salts of an aliphatic fatty acid. Preferably, the
formulation is used in an amount of from 1 to 99, preferably from 20 to
80, in particular from 40 to 60, % by weight, based on formulation plus

salt as 100% by weight. Salts which are particularly suitable according
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to the invention are the alkali metal and/or alkaline earth metal salts of
the C,-C¢-monocarboxylic acids, preferably C,-C;-monocarboxylic acids.
The alkali metal and/or alkaline earth metal salts of the dicarboxylic
acids, tricarboxylic acids, in particular citric acid, and of sorbic acid are
also suitable. Particularly preferred salts are calcium formate and calcium
propionate. In a particularly preferred embodiment of the invention, the
salts are granulated before being mixed with the LAB formulation.

In a further preferred embodiment of the invention, from 0.1 to
10, preferably from 2 to 5, parts by weight, based on LAB formulation
plus salt as 100 parts by weight, of conventional assistants are added to
the combination preparation during its preparation according to the inven-
tion. Suitable assistants are, for example, sodium chloride, other mineral
salts, unripe grain meal, dried beet pulp, molasses, sugar, starch
hydrolysis products, wood hydrolysis products or carbohydrate-cleaving
enzymes.

A combination preparation according to the invention then con-
tains a formulation of the components carrier based on LAB, alkaline
earth metal salts or alkali metal and alkaline earth metal salts of aliphatic

fatty acids and, if required, conventional assistants.

The green feed which can be ensiled with a combination prepa-
ration according to the present invention is not subject per se to any par-
ticular restriction. For example, grasses, Leguminosae, whole plants,
cereals and corn are particularly suitable. The combination preparation is
preferably added to the green feed in an amount of from 0.1 to 10 kg,
in particular from 0.5 to 3 kg, based in each case on 1 tonne of dry
matter of the green feed.

In a preferred embodiment of the invention, the components of
the combination preparation are mixed with one another by the producer

and the finished combination preparation is transferred to the user.
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Mixing is not subject per se to any restriction but here too, as in the
mixing of the LAB with the carrier, it is necessary to ensure that the
bacteria are not damaged and, where a granulated carrier is used, the
granules are retained. The two components, ie. the LAB formulation and
the salt, may also be transferred separately to the user, who then mixes
the components with one another. Application of the combination prepa-
ration to the material being converted into silage is effected by means of
an applicator, as known for the application of such preparations in in-
dustry, for example a solids applicator. The combination preparation may
be added during chopping and/or during or after storage of the green
feed.

The present invention has the advantage that excellent LAB sta-
bility of at least 6 months is achieved. As a result of the higher stabi-
lity, exact metering is possible, in contrast to known processes in which
the bacteria die rapidly. The present invention thus makes it possible to
use a combination preparation for acidifying green feed and preventing
aerobic degradation processes in the green feed, which combination prepa-
ration has the advantage over known processes that there is no need for
separate application of salts of aliphatic fatty acids and LAB or for appli-
cation of aqueous LAB suspensions with low stability.

The Examples which follow constitute further preferred embodi-
ments of the invention and illustrate the invention.

Example 1 _

1 g in each case of lyophilized lactic acid bacteria (5 x 101!
cfu/g) of the genus Lactobacillus plantarum (LAB) were mixed with 1000
g of granulated calcium carbonate to give an LAB formulation. Granula-
ted and nongranulated calcium propionate were then mixed, according to
Table 1, with LAB formulation or lyophilized LAB (without carrier) in
the ratio of 20% by weight of LAB formulation or lyophilized LAB

(without carrier) to 80% by weight of calcium propionate, and the stabili-
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ty of the lactic acid bacteria was determined immediately and after 16
weeks. For this purpose, 1 g of sample in 1 1 of 0.7% strength sodium
chloride solution was shaken with 50 mM potassium phosphate buffer, pH'
7.5, for 4 hours at 4°C. A 100 pl sample was then taken and was pla-
ted out on a Lactobacillus Agar Plate (MRS agar according to DE MAN,
ROGOSA and SHARPE, from Merck, Darmstadt), to which 2%, based
on the agar, of solid calcium carbonate had also been added. After 2
days, the number of colonies which had grown was counted. A pure
LAB formulation with granulated calcium carbonate as carrier served as a
comparison. The results obtained are shown in Table 1, percentages

being by weight.

Table 1
Colony-forming
units (10°/mg LAB)
after:
0 16 weeks
weeks
100% of LAB", carrier granulated 2.7 1.2
20% of LAB*, carrier granulated 2.7 1.3
+80% of calcium propionate, granulated
20% of LAB 2.7 < 0.1
+80% of calcium propionate, not granulated
20% of LAB 2.7 < 0.1
+80% of calcium propionate, granulated
20% of LAB®, carrier granulated 2.7 0.4
+80% of calcium propionate, not granulated

* LAB formulation
As shown in Table 1, when LAB is formulated with granulated calci-

um carbonate and then mixed with granulated calcium propionate, there is
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no reduction in the growth rate relative to a pure LAB formulation after
a storage time of 16 weeks. The stability of the combination preparation
prepared according to the invention is even slightly increased compared

with the stability of a pure LAB formulation. This effect occurs only if
both the carrier (calcium carbonate) and the salt (calcium propionate) are

granulated.

Example 2

1 g of lyophilized lactic acid bacteria (5 x 10! cfu/g) of the genus
Lactobacillus plantarum were mixed with 1000 g of granulated calcium
carbonate to give an LAB formulation. This formulation was mixed with
granulated calcium formate in the ratio of 20% by weight of LAB formu-
lation to 80% by weight of calcium formate, and the stability of the lac-
tic acid bacteria was determined immediately and after 16 weeks, similar-
ly to Example 1. The results are documented in Table 2, a pure LAB
formulation with granulated calcium carbonate as carrier serving as a

comparison.

Table 2

Colony-forming
units (10°/mg LAB
granules) after:

0 16 weeks

||100% of LAB" 2.7 1.2 “

of LAB" + 80% of calcium formate I

* LAB formulation

Table 2 shows that, when LAB is mixed with calcium carbonate as



10

15

20

CA 02224291 1998-01-23

carrier and the mixture is subsequently mixed with calcium formate, there
is no reduction in the growth rate of the bacteria relative to a pure LAB
formulation even after a storage time of 16 weeks. Similarly to Table 1,
in this case too the novel process even slightly increases the stability of

the LAB relative to a pure LAB formulation.

Example 3

Using a procedure similar to that of Example 1, lactic acid bacteria
were mixed with granulated calcium carbonate to give an LAB formula-
tion, which was then mixed with granulated calcium propionate in the ra-
tio of 20% by weight of LAB formulation to 80% by weight of calcium
propionate. This combination preparation was added to a green feed in
an amount of 0.2% by weight, based on 100% by weight of green feed.
The green feed contained about 82% of alfalfa and 3% of orchard grass
and also rye grasses, white clover, red clover and dandelion. It was
wilted to almost 20% dry matter (DM) and comminuted with a chopping
machine. The contents of the green feed are shown in Table 3. The
content of dry matter (DM content) is based here on 100% by weight of
green feed. Since the green feed had relatively high raw fiber contents

and low sugar contents, this feed was very difficult to ensile.
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Table 3: Contents of the starting material

DM content % by weight 19.6
Raw ash g per kg of DM 112
Raw protein g per kg of DM 178
Raw fiber g per kg of DM 338
Sugar g per kg of DM 44
Sugar/raw protein 0.25
Fermentable sugar % in DM 0.9

The results of the ensiling test with and without addition of the com-
bination preparation after an ensiling time of 6 months are shown in
Table 4, in which the data are based on the dry matter content corrected
with the fermentation acids, ammonia and ethanol and in accordance with
the standard DLG (Deutsche Landwirtschaftliche Gesellschaft) method.
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Table 4:

Contents and fermentation parameters of the silages with and

without the addition of the combination preparation after an

5 ensiling time of 6 months
Variant No addition Addition of
combination
preparation
DM corrected % 18.3 20.4
Raw ash g per kg of DM 116 131
10 Raw protein 202 183
Raw fiber 389 340
Sugar 7 8
pH 6.1 5.8
Lactic acid g per kg of DM 22 5
15 Acetic acid 55 40
Butyric acid 52 22
Propionic acid 9 28
Ethanol 10 4
v. A.jtot. A. % 84 95
20 NH;-N/tot. N % 38 19
Fermentation gas loss % 11.7 5.9
DLG points - 45 - 14
NH;3-N/tot. N: Ammonia nitrogen as a proportion of total nitrogen
25 v. A.ltot. A.: Volatile acids as a proportion of total acid

As is evident from Table 4, the use of the novel combination
preparation leads to substantially lower lactic acid, butyric acid and
ethanol contents and a smaller proportion of ammonia nitrogen than no
addition, and hence to considerably improved silage.

30
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We claim:

1. A process for the preparation of a combination preparation
containing lactic acid-producing bacteria, alkali metal and/or alkaline earth
metal salts of aliphatic fatty acids and, if required, conventional assistants,
wherein the lactic acid-producing bacteria are mixed with a carrier to give
a formulation and this formulation is mixed with at least one alkali metal
and/or alkaline earth metal salt of an aliphatic fatty acid and, if required,
conventional assistants.

2. A process as claimed in claim 1, wherein the salt is granulated
before the mixing procedure and/or the carrier is granulated before mixing
with the lactic acid-producing bacteria.

3. A process as claimed in claim 1 or 2, wherein the carrier used
is calcium carbonate or an organic carrier, in particular wheat bran or
granulated sugar.

4. A process as claimed in any of claims 1 to 3, wherein the
lactic acid-producing bacteria used are those of the genus Lactobacillus,
Lactococcus, Streptococcus, Staphylococcus or Pediococcus, preferably of
the genus Lactobacillus plantarum.

5. A process as claimed in any of the preceding claims, wherein
the lactic acid-producing bacteria are used in an amount of from 108 to
107 microorganisms, based on 1 kg of carrier, preferably in lyophilized
form.

6. A process as claimed in any of the preceding claims, wherein
from 1 to 99% by weight, based on formulation plus salt as 100% by
weight, of formulation are used, containing from 0.1 to 10 parts by
weight, based on formulation plus salt as 100 parts by weight, of assis-
tants.

7. A process as claimed in any of the preceding claims, wherein

the salts of the C,-Cg-monocarboxylic acids, preferably calcium formate or
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calcium propionate are used.

8. A combination preparation containing a formulation of the
components carrier based lactic acid-producing bacteria, alkali metal or
alkaline earth metal salts or alkali metal and alkaline earth metal salts of
aliphatic fatty acids and, if required, conventional assistants, preparable in
a process as claimed in any of claims 1 to 7.

9. Use of a combination preparation as claimed in claim 8 for
ensiling green feed.

10. A method for ensiling green feed, wherein a combination
preparation as claimed in claim 8 is added to the feed during or after
storage, preferably in an amount of from 0.1 to 10 kg, based on 1 t of

dry matter of the green feed.
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