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Description
Technical field

[0001] The present invention relates to the field of bio-
catalytic compositions. More in detail, the presentinven-
tionrelates to a biocatalytic composition adapted to trans-
form organic substrates, which is reacted with, in non-
polluting organic compoundsready for a subsequent use.
Said biocatalytic compasition is applied in the environ-
mental field and in particular in the agriculture, zootech-
nical and environmental recovery fields.

State of the Art

[0002] The use of nitrogen and nitrogenous substanc-
es as fertilizers in the agricultural field is known since a
very long time. In fact, nitrogen governs the formation of
planttissues and their expansion as well as the enhance-
ment of absorption of nutritional elements. However,
most of the living organisms cannot use the atmospheric
nitrogen, hence depending on the amount of nitrogen
contained in the minerals of the soil. Nitrogen is present
in small amounts in the organic structures of the ground,
oranyway informs little and slowly available for the crops.
These forms of nitrogen become available for the crops
only after being mineralized by the microflora present in
the ground, at first in the form of ammonia and then in
nitric form, that is in the forms in which they are absorbed
by the roots of plants. Its deficiency in the soil is the main
limiting factor for the plant growth. The process by which
nitrogen is moving through the living organisms is called
"nitrogen cycle". The steps of the nitrogen cycle are: am-
monification; nitrification; and assimilation. Despite the
nitrogen cycle appears complete and self-sufficient, in
reality nitrates are completely lost in the soil and thus
removed from the cycle. Furthermore, nitrates are lost
following the activities of some bacteria living in the
ground that, inthe absence of oxygen, cleave the nitrates
thereby freeing nitrogen that returns to the atmosphere.
[0003] This process is called "denitrification". Among
the fertilizers used to enrich the soil of nitrogen, urea is
the most widely adopted. Urea, that is a structurally sim-
ple molecule being constituted by two NH, amino groups
and one ketonic CO, in the presence of urease enzyme,
can decompose developing water and carbon dioxide
and produce aqueous ammonia.

[0004] Othersourcesof nitrogen used as fertilizers are:
ammonium sulphate; ammonium nitrate; and calcium ni-
trate. Unfortunately, the substantial production of nitrog-
enous compounds in solid, liquid and/or gaseous form,
as the liquid or gaseous ammonia, nitrites and nitrates,
also represents one of the causes of the atmospheric
pollution and soil, waterway and aquifer pollutions.
[0005] Atpresentvarious processes are known for the
treatment of substrates such as liquid fertilizer and waste
waters, which use bacterial cultures, enzymes and
yeasts with the purpose of reducing ammonia, and its
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odor, production. In particular, these compositions con-
tain bacteria such as: Bacillus subtilis; enzymes such as:
amylase; and yeasts such as: Saccharomyces cerevi-
siae, as described in the document FR 2,658,071. How-
ever, the known compositions for the treatment of organic
refuse such as excrements, don’tallow for the conversion
of inorganic nitrogen, that is nitrogen in the form of NH,*,
NO, and NO5 and urates, in amino acids and proteins,
i.e. in organic nitrogenous compounds, but only allow for
a reduction in the ammonia development by absorption
and solubilization processes.

[0006] Inlightofthis, many studies have been directed
to the identification of an effective method for the treat-
ment of the concerned waste products or refuse of bio-
logical origin as well as the identification of a biocatalytic
combination that would allow for the conversion of said
substrates in non-polluting organic nitrogenous com-
pounds.

[0007] Allthis in order to prevent the pollution and re-
introduce refuse in the anabolism circuit. An example of
said treatment is described in the document US6025187.
The concerned document relates to a composition com-
prising bacterial complexes and other substances, able
to promote the decomposition and transformation of res-
idues of biological nature in non-polluting organic com-
pounds.

[0008] W02014163471 describes a formulation of bi-
ofertilizer based on a particular Azospirillum strain able
to fix nitrogen. The Application CN 1631849 describes a
formulation comprising a biocatalyst constituted by an
enzyme-bacterium complex; the necessary enzyme is
extracted from the liver of animals.

[0009] US5248329 discloses the use of a Potato Ex-
tract Growth Medium (PEGM) in a process for recovering
metals from ores and also for bioremediating soils con-
taminated with undesired metals. Microbes which can be
used in the process are manganese reducing Bacillus
sp., or mutants thereof which retain the metal recovering
properties of the parent microbe.

[0010] Elise A. Asquith et al., "Comparative Bioreme-
diation of Petroleum Hydrocarbon-Contaminated Soil by
Biostimulation, Bioaugmentation and Surfactant Addi-
tion", Journal of Environmental Science and Engineering
A 1(2012) pages 637-650, discloses a comparison be-
tween different techniques to enhance petroleum hydro-
carbon bioremediation in a chronically contaminated soil.
This document discloses that the stimulation of native
microbes of a contaminated soil is more favorable than
bicaugmentiation, i.e. supplementing the soil with con-
taminant degrading strains, consortium or enzyme prep-
arations.

[0011] US5766929 discloses a composition for biore-
mediation consisting essentially of iron derivatives, sul-
fate salts, glacial tills, yeast extracts, phosphorus com-
pounds, nitrogen compounds and electron donors.
US5766929 discloses that once the bioremediation com-
positions are formulated, they are introduced to the con-
taminated site, so that the bicremediation compositions
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effectively stimulates the indigenous bacteria population
to expand and to degrade the halogenated contaminants
into ethane and/or ethane.

[0012] US5413624 discloses a process for recovering
heaving metals from sulfide ore, namely for the extraction
of useful metals from ores. The process of US5413624
utilizes bioremediation properties of microbes to liberate
desired metals from ores. In the process of US5413624
microbes which exist naturally in the ore which is to be
processed are used.

[0013] EP0962492A1 disclosesthe use ofchitinand/or
derivatives thereof as biocatalysts and in the remediation
of contaminated soils and fluids. EP0962492A1 disclos-
es that chitin and/or derivatives thereof act as biostimu-
lators which promote the biodegrading activity of native
microorganisms in contaminated soil.

[0014] Iwona Zawierucha et al., "Bioremediation of
Contaminated Soils: Effects of Bioaugmentation and Bi-
ostimulation on Enhancing Biodegradation of Oil Hydro-
carbons", in "Bioaugmentation, Biostimulation and Bio-
control"; 1 January 2011, Springer Berlin Heidelberg,
Berlin, Heidelberg, Vol: 108, Page(s):187 - 201, discloses
that the key parameter to select the appropriate biore-
mediation strategy includes number and activity of mi-
croorganism; types, concentrations and bioavailability of
contaminants; oxygen and nutrients supply, and charac-
teristics of soil.

[0015] AU2007209830A1 discloses a fertilizer compo-
sition derived by at least partial microbial digestion, prior
to application to an area to be fertilized, of a mixture of
biological components adjusted in proportion to achieve
a desired analysis and stimulus to growth of soil biota.
The composition includes a chemical source of plant nu-
trients, microorganisms, a carbon source to sustain
growth of digesting microorganisms and an adsorbent
material.

Summary of the invention

[0016] Object of the present application for industrial
invention, hereinafter described in detail, is to provide a
novel biocatalytic composition adapted to transform sub-
strates on which is applied, in non-polluting substances
and/or reusable substances and useful in specific fields
of application and, in particular, in the agricultural,
zootechnical and environmental field. Substrates, on
which the composition is applied, are substances and
waste orrefuse products, or potentially polluting products
if released in the environment as they are. Examples of
substrates useful for the present invention are: solid and
liquid zootechnical waste waters which are composted
and/or fresh, chemical fertilizers, dressed farmlands,
farmlandswith organicresidue inexcess orresidues from
chemical fertilizers, grounds polluted by hydrocarbons,
heavy metals and/or radiogenic metals, sewage, waters
polluted by hydrocarbons, heavy metals and/or radiogen-
ic metals, sewage sludges, urban bio-refuses, landfill
sites, biological refuses from food industry (such as for
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example whey), green compost.

[0017] Therefore,itis anobjectofthe presentinvention
a biocatalytic composition according to claim 1.

[0018] The biocatalytic composition if the invention
comprises at least one component (a) including sub-
stances with coenzymatic activity, at least one compo-
nent (b) including substances with microbial-enzymatic
activity, and atleastone component (c) including organic
acidic substances with pH regulatory function, said bio-
catalytic composition is characterized in that the compo-
nents (a-c) are separated from one another until their use
and in that

the component with coenzymatic activity (component a)
comprises Vitamin A, Vitamin B1, Vitamin D3, Vitamin
E, Propylgallate, E. Faecium, Betaine, Choline, Lactose
and raw proteins and raw fats from cow’s milk;

the component with microbial-enzymatic activity (com-
ponent b) comprises a portion of microorganisms (b1)
including B. licheniformis, B. subtilis, B. thuringiensis, B.
SPP, Aspergillus Oryzae, Aspergillus Niger, Lactobacil-
lus bifidus, Lactobacillus acidophilus, and an enzymatic
portion (b2) including Amylase, Protease, Lipase, Cellu-
lase;

the third component (component c¢) for pH regulation
comprises Humic acids, Fulvic acids, Vitamin A, Vitamin
D3, Vitamin PP, Arthrospira maxima.

[0019] The components (a) and (b) are in powdered
form, where the microorganisms are preferably lyophi-
lized, the component (c) is in aliquid form. In the following
description by the term biocatalytic composition is meant
the sum of the three components (a)-(c) reported above.
[0020] As mentioned, the component (a) comprises
proteins and raw fats from cow’s milk: by the term "pro-
feins and raw fats from cow’s milk" proteins and fats are
meant that are obtainable from cow’s milk in a way known
in the art without being isolated or purified.

[0021] Proteins and raw fats from cow’s milk are com-
mercially available as Solmiko MPC 80 products of the
Glanbia Nutritionals company and Anhydrous Milk Fat of
the United Dairy Ltd. company. How to obtain proteins
and fats from cow’s milk is known in the art, for example
from the publication J. L. MAUBOIS. Separation, extrac-
tion and fractionation of milk protein components. Le Lait,
1984, 64 (645-646), pp. 485-495. An example of milk
proteins are casein, lactalbumins and lactoglobulins. An
example of milk fats are mainly triglycerides but also dig-
lycerides, phospholipids, glycosphingolipids and sterols.
[0022] In the following description, the term raw pro-
teins and raw fats will be used for the sake of simplicity
to indicate the above identified products, as obtainable
from cow’s milk; proteins and raw fats obtainable by other
means and equivalent to above identified proteins and
fats, are included in the purpose of the invention. Such
proteins and raw fats present in component (a) are im-
portant as they impart to the microorganisms, at the time
of rehydration, the nutritional and enzymatic substances
necessary to their optimal metabolic re-activation.
[0023] A further object of the invention is a method for
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applying the compasition of the invention, according to
claim 9. Further objects of the invention are the use of
the composition according to claims 14 to 17.

[0024] The biocatalytic composition of the invention is
particularly effective and versatile: in fact said composi-
tion lends itself to promote not only the transformation of
the polluting substances deriving from the mentioned
fields, to agents not harmful and reusable in the agricul-
turalfield as fertilizers, but also the treatment of polluting
waste waters.

[0025] A further surprising advantage of the invention
is that it could act as fertilizer in amounts dramatically
reduced compared to those necessary for a normal fer-
tilizer. In fact, the amount of composition applied to the
ground is comprised in the range between 1.35 and 2.85
kg/ha (kilograms per hectare), preferably in the range
between 1.65 and 2.45 kg/ha, more preferably 1.9-2.25
kg/ha. The amount of above mentioned composition is
referred to the total composition, i.e. (a)+(b)+(c), prior to
its dilution in water.

[0026] In case of application to a substrate in the
zootechnical field and bioremediation, the amount of
above mentioned composition indicated above is applied
in an amount of substrate comprised between 50 and
100 sgm (squared meters); in case of a substrate con-
taining radiogenic metals, the amount of substrate can
also drop to 10 sgm, thus in a range of 10-100 sgm.
[0027] It was also ascertained that the component (c)
of the composition of the invention, as defined for exam-
ple in claims 1 and 4, can advantageously be used for
ground fertilization or leaf fertilization, even alone as well
as in combination with components (a) and (b).

[0028] It was also ascertained that, in agriculture, the
best results in terms of amounts and organoleptic qual-
ities are obtained through the use of the combination of
(a), (b) and (c) for preparing the composition of the in-
vention, followed by the use of the component (c) as leaf
fertilizer and subsequently again by the component (c)
as a leaf fertilizer.

[0029] The composition of the invention can be used
in agriculture both at the soil and leaf and shrub level.

Description of the invention

[0030] The present invention relates to a novel biocat-
alytic composition adapted to promote the transformation
of polluting substances in compounds not harmful and/or
reusable for the environment. More specifically, the
present invention relates to a biocatalytic composition
applied in agricultural, zootechnical and environmental
fields, for degradation and transformation of polluting
substances contained in the soil and/or water basins, de-
riving from the degradation processes of some agricul-
tural dressing and/or plant organic refuses and/or animal
organic refuses, as well as animal carcasses and/or hy-
drocarbons and/or heavy metals and/or metals with a
slight radiogenic load. The biocatalytic composition in
question is a compasition substantially comprising three
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components, wherein each of said components plays a
key role in effectiveness and specificity of the required
treatment. Each component is a subset of substances
that perform coenzymatic, enzymatic and fermentative
activity. In particular the concerned composition, com-
prising at least one component with coenzymatic activity,
at least one component with enzymatic activity, and at
least one component adapted to optimize the reaction
conditions regulating the pH, includes: enzymes, coen-
zymes and microbial strains that allow the fermentative
pracess to occur very quickly. All this thanks also to the
presence of other acidic substances (e.g. humic acids in
general) that enhance and speed up the evolution of the
transformation by optimizing the pH and reaction condi-
tions.

[0031] More in detail, the biocatalytic composition in
question is a set of selected cultures of alive, aerobic,
anaerobic and optionally anaerobic fungi and bacteria,
and hydrolytic organic catalysts (C.Q.1.) in high concen-
tration. Said composition comprises selected primary
cultures, for example of the following bacteria and fungi:
Bacillus subtilis, Aspergilius oryzae, Lactobacillus bifid-
us, Lactobacillus acidophilus, Bacillus thuringiensis, As-
pergillus niger, - Bacillus spp, etc. which are cultured sep-
arately and subsequently mixed together. The microor-
ganisms of the composition in question are presented in
a lyophilized and/or powdered form: the cells are dried,
thus stopping their activity but leaving them unchanged
and alive and able to resume activity and multiply if
broughtagain in conditions of sufficienthumidity and tem-
perature.

[0032] These cultures, produced from wild cultures
and free from any form of genetic manipulation, are not
pathogenic, are free from salmonella, are harmless to
humans, animals and fish.

[0033] The compositioninquestion also comprises, as
mentioned, a component performing catalytic activity,
this is a set of hydrolytic organic catalysts that are com-
plex organic macromolecules of protein origin produced
by bacterial cells. These substances promote and accel-
erate the rate of redox reactions that degrade the organic
compounds, are not destroyed in the reactive process
but remain active over time.

[0034] The hydrolytic organic catalysts of the compo-
sition object of the present description are relatively sen-
sitive to the environmental conditions of temperature and
pH. The optimal temperature for the C.O.l. is comprised
between 40°C and 50°C. Each deviation of 10°C centi-
grade below the optimal temperature reduces the C.O.l.
activity of the composition by 30% therefore, approxi-
mately, around 10°C it doesn’t exceed 10 - 15 % of the
maximum potentiality. Anyway the activity ceases
around 3° centigrade. The concerned C.O.l. are: amy-
lases that hydrolyze, liquefy, digest substrates containing
starches, transforming them into simpler and more sol-
uble sugars. They have an activity similar to alpha and
beta amylases, Diastasis, Isoamylase, Pullulanase,
Amyloglucosidase, Glucoamylase etc. Proteases hydro-
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lyze, decompose and solubilize proteins accumulating
and determining the breaking of the bonding that link the
various amino acids to each other, forming more or less
long chains (polypeptides and proteins). They have an
activity similar to Proteases, Proteinases, Peptidases,
etc.

[0035] Water-soluble and water dispersible lipases hy-
drolyze, degrade animal fats, vegetable oils, food fats,
by removing obstacles and clogging caused by them.
They are not active on hydrocarbons and mineral oils.
Yet lipases act in depth when the products in which they
are contained are added with a surfactant improving the
emulsion of oils and fats, thus increasing the surface of
attack.

[0036] Insummary, the three above said categories of
hydrolytic organic catalysts are active in accelerating the
hydrolysis, namely the progressive digestionand decom-
position of starches and proteins, animal and plant lipids,
that are the main organic constituents of the wastes by
breeding farms, food industries, composting centers, pu-
rifiers and others. Such a hydrolytic process consequent-
ly involves the reduction in size of the molecules and thus
the fluidization of organic masses. Mare clearly, the ac-
tion of the bacterial cultures - organic catalyst systems,
leads to the liquefaction of solid materials continuously
restoring and reinforcing the microflora useful in plants
for the biological treatment and depuration of organic
refuses. The microbial-enzymatic components of the bio-
catalyticcomposition object ofthe presentinvention, after
their state of latency produced by lyophilization or pul-
verization, are activated by coenzymatic elements, lipo-
proteins, vitamins, sugars, amino acids etc., that give way
to the metabolic action of complex degradation by feed-
ing the microorganism waking up from its own stasis.
[0037] More in detail, purpose of the present invention
is to provide a system of substances that, conveniently
combined, are able to restore, activate and re-balance
the biochemistry of the substrate they are interacting
with, i.e. a farmland and/or organic substrate in decom-
position and/or earthy orwatery substrate. Allthis by con-
veniently applying specific substances, and in particular
specific bacterial - enzymatic-fungal mixtures. The result
of such an application is: in the agricultural and zootech-
nical field, obtaining substances with soil fertilizing prop-
erties; and in the environmental field, specifically for the
treatment of polluted water such as waste waters, landfill
leachates and similar, obtaining non-polluting and/or
even reusable waters in the agricultural field, for example
for the irrigation of farmlands and for environmental re-
covery of ground polluted by hydrocarbons and/or heavy
metals and/or metals with low radiogenic load. The treat-
ment allows the subsequent use of these grounds for civil
use or crops with the purpose of producing bioenergy.

Detailed description of the invention

[0038] The present invention provides a novel biocat-
alytic composition adapted to transform substrates of or-
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ganic nature in fertilizers useful in the agricultural field
and/or transform polluted and/or pollutant substrates in
products non-toxic for the environment and, eventually,
reusable inthe agriculturalfield. The fields the substrates
belong to, which the composition in question is conven-
iently applied to, are: the farmland one; zootechnical,
meaning stables, piggeries, fish environments, chicken
coops etc.; the waste water one, that of polluted water
basins and that of polluted grounds.

[0039] More in detail, the biocatalytic composition in
question is a mixture of substances, of bacterial - enzy-
matic - fungal nature, that conveniently combined and
activated in specific temperature and humidity condi-
tions, allow to transform substrates they interact with in
non-toxic substances at the environmental level and/or
with fertilizing properties.

[0040] For example, in the agricultural field, the inoc-
ulum of the biocatalytic compaosition in question, optimiz-
es the kinetics of fundamental reactions of biocatalysis,
activates and stimulates the microbial activity and the
respective metabolic activity in the soil, by activating the
mineralization of the organic substance (OS) and trans-
forming it in assimilable substances and optimizing the
transfer of nutritional elements in the plant’s food chain.
More specifically, the composition consists of a bacterial
- enzymatic - fungal mixture (selected antagonistic myc-
etes), silica and carbonic substrates, microalgae, humic
and fulvic organic acids, and is initially presented in a
lyophilized form. As already mentioned, the enzymes
combined with the microorganisms present in the com-
position, are of hydrolytic nature, that is hydrolytic organic
catalysts, herein indicated as C.O.l.

[0041] Lipoproteins, sugars, vitamins and other coen-
zymes activate the activity of microorganisms and en-
zymes constituting the composition, whose activity is en-
hancedthanks tothe presence of aliquid oligomeric com-
ponent represented by substances containing relatively
long chains of carbon atoms.

[0042] In particular, when inoculated in the ground or
on the leaf and shrub part of the plants, the mycetes
included in the composition in question, in particular Tri-
choderma harzianum and Trichoderma spp, synergisti-
cally operating as BCA - Biological Control Agents -,
whose activity and effectiveness is further increased by
the specific presence of other microorganisms included
in the composition, promote an antagonist action ex-
pressed by secondary metabolites biologically active
against a very wide series of pathogenic fungi and par-
asites. The active substance is 6-pentyl-alpha-pyrone
(6PAP), produced by the interaction of the various Tri-
choderma presenttotally blocking the germination of co-
nidia of the parasite, the spores asexually produced in
ascomycete fungi, basidiomycetes and deuteromycetes,
intended to be dispersed in the air to give rise to a new
mycelium. The use of mixtures based on endophyticfungi
and, in particular, the use of their secondary metabolites
considered toxic to the pathogen, allows to reduce the
possibility of using metals such as copper, of which the
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negative effect on the ground is known when present
within the latter in a relatively high concentration. Myc-
etes of ectotrophic Mycorrhiza type remain outside the
cortical cells forming a mantle-like surface, whereas the
endotrophic ones, endomycorrhiza, penetrate within the
radical cortex of plants without altering the viability. Sev-
eral microorganisms of the concerned composition play
aninhibitory action against the detrimental activity of met-
als presentin the soil, playing a chelating action to these.
In particular, when inoculated in the ground or on the leaf
and shrub part of plants, the microorganisms comprised
in the composition in question, in particular Bacillus thur-
ingiensis and Aspergillus oryzae, synergistically operat-
ing as BCA - Biological Control Agents -, whose activity
and effectiveness is further increased by the specific
presence of the other microorganisms comprised in the
composition, promote an antagonistic action expressed
by secondary metabolites biologically active against a
very wide series of parasite insects. The active substanc-
es are endotoxins in the form of crystalloid, such as delta-
endotoxins produced by B. thuringiensis, which, when
ingested, cause lysis of cells of the digestive system both
inlarvaeandin adultinsects. The compositionin question
also comprises a component of oligomeric nature, pre-
senting a relatively long chain of carbon atoms, adapted
to enhance the activity itself of the composition: it is an
organic component comprising humic acid, fulvic acid,
crenic acid, that are combined and associated with nitro-
gen-fixing elements "N", organic carbon "C", organic
phosphorus "P", organic potassium "K", magnesium, cal-
cium and other minerals. Depending on the type of sub-
strate, the composition in question also provides for the
addition of a further component with phytostimulating ac-
tion comprising vitamins, phytoproteins, flavonoids, ami-
no acids, macro and micro nutrients, algae such as Ar-
throspira maxima and Ascophyllum nodosum, and other
substances of organic nature enhancing the photosyn-
thesis activity balancing. When applied to substrates be-
longing to agricultural and zootechnical field, the compo-
sition in question promotes a fertilizing action. The ferti-
lizing action, according to current regulations in the field
of application of the invention, is not only given by the
nutritional contribution, such as in the case of dressing,
but also by degradation, digestion and transformation of
the organic substance, OS, during mineralization and hu-
midification processes.

[0043] Herein below is reported a list including the
components present in the compasition in question as a
function of the use said composition is intended to. More
clearly, the list below shows the components of the com-
position for its use in agricultural, zootechnical, and en-
vironmental field, meaning the use, for the latter field, of
the composition for the treatment of waste waters, pol-
luting and/or polluted leachates and aquifers and polluted
ground.

[0044] According to the present invention, the compo-
sition always has, for all applications, a base formulation
comprising at least one component (a) including sub-
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stances with coenzymatic activity, at least one compo-
nent(b) including substances with enzymaticactivity, and
at least one component (c¢) including organic acidic sub-
stances with pH regulatory function. The components (a-
c) are preferably separated from one another until their
use and, in particular, components a and b are preferably
in a powdered form containing lyophilized microorgan-
isms, and component ¢ is in a liquid form.

[0045] In the preferred embodiments of the invention,
the component with coenzymatic activity (a) comprises
Vitamin A, Vitamin B1, Vitamin D3, Vitamin E, Propylgal-
late, E. Faecium spp, Betaine, Choline, Lactose, raw pro-
teins and raw fats from cow’s milk;

the component with enzymatic activity (b) comprises a
portion of microorganisms (b1) including B. licheniformis,
B. subtilis, B. thuringiensis, B. SPP, Aspergillus Oryzae,
Aspergillus Niger, Lactobacillus bifidus, Lactobacillus ac-
idophilus, and one enzymatic portion (b2) including Amy-
lase, Protease, Lipase, Cellulase;

the component (c) for pH regulation comprises Humic
acids, Fulvic acids, Vitamin A, Vitamin D3, Vitamin PP,
Arthrospira maxima.

[0046] In exemplary embodiments, the components
have the following compositions by weight based on the
weight of each component:

for component (a): Vitamin A 1.5-3%, Vitamin B1
0.1-1.0%, Vitamin D3 0.5-3.0%, Vitamin E 0.1-1.0%,
Propylgallate 5-15%, E. Faecium SPP 108-10°
CFU/kg; Betaine 0.1-1.0%, Choline 0.1-1.05, Lac-
tose 30-40%, Raw proteins 18-25%, Raw fats
15-20%;

for component (b): B. licheniformis 10-20%, B. sub-
tilis 15-35%, B. thuringiensis 5-15%, B. SPP 5-15%,
Aspergillus Oryzae 15-30%, Aspergillus Niger
5-15%, Lactobacillus bifidus 2-8%, Lactobacillus ac-
idophilus 5-15%, Amylase, Protease, Lipase, Cellu-
lase each being present in a range of 1-11%, their
sum (b2) being comprised between 10 and 15% by
weight;

for component (c): Humic acids and Fulvic acids
each are presentinarange of 1-38%, their sum being
comprised between 27 and 39% by weight, Vitamin
A 2-6%, Vitamin D3 8-14%, Vitamin PP 10-15%, Ar-
throspira maxima 26-53%.

[0047] Depending on the use of the composition of the
invention, the formulations can be completed with addi-
tional components.

[0048] More in detail, for the application in the agricul-
tural field of the composition of the invention, component
{(b) further comprises one additional component (b3) con-
sisting of one or more of the following microorganisms:
Lactobacillus lactis; Ruminococcus albus; Bacillus
cereus; Pseudomonas fluorescens; Pichia pastoris; Ni-
trobacter  winogradskyi;  Nitrosomonas europea;
Azomonas; Thiobacillus; Paenibacillus; Rhizobium;
Azospirillum; Frankia; Burkholderia; Agrobacterium; Ar-
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throbacter; Streptomyces griseus; Azotobacter; Pseu-
domonas chlororaphis; Bacillus megaterium; Cellulo-
monas biazotea; Nitrobacter SPP; Agrobacterium radio-
bacter; Trichoderma viride; Trichoderma harzianum; Tri-
choderma atroviride; Clonostachys rosea; Beauveria
SPP; Metarhizium anisopliae; Paecilomyces lilacinus;
Ulocladium SPP; Glomus caledonium; Glomus corona-
tum; Glomus intraradices; Glomus mosseae; Glomus
viscosum.

wherein the amount of said additional component (b3) is
comprised in the range between 15 and 55% by weight
of component (b), the sum of the amount of Amylase,
Protease, Lipase, Cellulase (b2) is in the range between
10 and 15% by weight and the amount by weight of said
portion of microorganisms (b1) is comprised in the range
between 35 and 70% based on the total weight of com-
ponent (b).

[0049] In the composition reported above, for agricul-
tural use, the third component (c) further comprises up
to 15% by weight crenic and/or apocrenic acids and up
to 35% by weight of Ascophyllum nodosum and/or Ar-
throspira Platensis.

[0050] For use in the zootechnical field, the composi-
tion has acomponent(b) further comprising an additional
component(b3) consisting of one or more of the following
microorganisms: Lactobacillus lactis; Ruminococcus al-
bus; Pseudomanas fluorescens; Bacillus cereus; Pichia
pastoris; preferably, the amount of said additional com-
ponent (b3) is comprised in the range between 15 and
55% by weight of component (b), the sum of the amount
of Amylase, Protease, Lipase, Cellulase (b2) is in the
range between 10 and 15% by weight and the amount
by weight of said portion of microorganisms (b1) is com-
prised in the range between 35 and 70% based on the
total weight of component (b).

[0051] Preferably, in the composition for zootechnical
application illustrated above, the third component (c) fur-
ther comprises from 25 to 35% by weight of Arthrospira
Platensis.

[0052] The composition of the invention can also be
used in the environmental bioremediation field. For that
purpose, in a preferred formulation of the composition,
component (b) further comprises an additional compo-
nent (b3) consisting of one or more of the following mi-
croorganisms: Lactobacillus lactis; Ruminococcus albus;
Bacillus cereus; Pseudomonas fluorescens; Streptomy-
ces SPP; Pseudomonas denitrificans; Pseudomonas
putida; Bacillus amyloliquefaciens; Aspergillus app; Dei-
nococcus radiodurans; Geobacter; Acinetobacter; Agro-
bacterium radiobacter.

[0053] In particular, the amount of additional compo-
nent (b3) is comprised in the range between 15 and 55%
by weight of component (b), the sum of the amount of
Amylase, Protease, Lipase, Cellulase (b2) is in the range
between 10 and 15% by weight and the amount by weight
of said portion of microorganisms (b1) is comprised in
the range between 35 and 70% based on the total weight
of component (b).
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[0054] In a possible embodiment of the invention, the
amounts of components (expressed in grams) are dis-
tributed as follows: component (a) between 350 and 450
grams, preferably 400 grams; component (b) between
550 and 800 grams, preferably between 600 and 750
grams; component (c) about 1 liter (approximately 1000
grams). In particular, component (c) contains about 99%
water.

[0055] The preparation method of the composition of
the invention for its use comprises the mixing steps of
components (a) and (b) in a pre-fixed proportion to the
total of the biocatalytic composition; more in particular,
the percentage is 15-25% for component (a) and 30-40%
for component (b), on the a+b+c total.

[0056] The two components (a) and (b) are mixed and
dispersed in an amount of water at a temperature be-
tween 30 and 40°C corresponding to 690% - 2200% by
weight of components (a) and (b) added together and
maintained to such a temperature for a period of time
comprised between 30 minutes and 1 hour and 20 min-
utes.

[0057] Forexample, 400 g (a) and 600 g (b) are mixed
with 10 liters water and maintained at 35 °C for 1 hour.
[0058] Subsequently, the so-obtained aquecus mix-
ture is further diluted in water in such a way that the total
of the catalytic composition, i.e. the total of the compo-
nents (a)-(c), is presentin an amount comprised between
0.15% and 1.5% by weight to the final solution/disper-
sion. The component (c) is added in such a final dilution
step in a proportion of 35-50% by weight to the total of
the biocatalytic composition (a+b+c).

[0059] Thus, the so obtained diluted composition is ap-
plied to a substrate to be treated.

[0060] It should be noted that, in a preferred process,
the used water is unchlorated water and anyway free of
chlorine or agents containing chlorine or biocide sub-
stances such as those used in waterworks.

[0061] The following examples illustrate possible com-
positions in different application fields.

Example 1 - Agricultural field:

Component (a): Nutri-powder.
[0062]

- Vitamin A, Vitamin D3, Vitamin E, Propylgallate,

- Raw fats and raw proteins from cow’s milk

- E. Faecium spp preferably selected from Cernelle
68 and M74 NCIMB 11181.

Component (b), Microorganisms enzymes-powder:
[0063]
- Bacillus licheniformis, Bacillus subtilis, Bacillus

cereus, Bacillus thuringiensis, Bacillus SPP, As-
pergillus Oryzae, Aspergillus Niger, Lactobacillus bi-
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fidus, Lactobacillus acidophilus, Lactobacillus lactis,
Bacillus cereus

- Ruminococcus albus,

- Pseudomonas fluorescens,

- Amylase, Protease, Lipase, Cellulase, Gumase, Li-
pidase,

- Pichia pastoris, Agrobacterium radiobacter,

- Nitrobacter winogradskyi, Azomonas, Thiobacillus,
Paenibacillus, Rhizobium, Azospirillum, Frankia,
Burkholderia, Agrobacterium, Arthrobacter, Strepto-
myces griseus, Azotobacter, P. chlororaphis, Bacil-
lus megaterium, Cellulomonas biazotea, Nitrobacter
SPP,

- Saprophytic fungi such as:

- Trichoderma viride, Trichoderma harzianum,
Trichoderma atroviride, Clonostachys rosea,
Beauveria SPP, Metarhizium anisopliae,

- Paecilomyces lilacinus, Ulocladium SPP

- Symbiotic fungi such as:
- Glomus caledonium, Glomus coronatum,,
Glomus intraradices,
- Glomus mosseae, Glomus viscosum.
Component (c), oligomeric liquid:
[0064]
- Humic acids, Fulvic acids, Crenic acids, Apocrenic
acids,
- Vitamin A, Vitamin D3, Vitamin PP,

- Arthrospira maxima, Ascophyllum nodosum

Example 2 - zootechnical field:

Component (a), Nutri-powder:
[0065]

- Vitamin A, Vitamin D3, Vitamin E,

- Propylgallate,

- Raw fats and raw proteins from cow’s milk

- E.Faecium preferably selectedfrom Cernelle 68 and
M74 NCIMB 11181.

Component (b), Microorganisms enzymes-powder:
[0066]

- Bacillus licheniformis, Bacillus subtilis, Bacillus
cereus, Bacillus thuringiensis, Bacillus SPP, Bacillus
cereus

- Aspergillus Oryzae, Aspergillus Niger,

- Lactobacillus bifidus, Lactobacillus acidophilus,
Lactobacillus lactis,

- Ruminococcus albus, Pseudomonas fluorescens,
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- Amylase, Protease, Lipase, Cellulase, Gumase, Li-
pidase,
- Pichia pastoris.

Component (c), oligomeric liquid:

[0067]

- Humic acids, Fulvic acids, Crenic acids, Apocrenic
acids,

Vitamin A, Vitamin D3, Vitamin PP,
- Arthrospira maxima, Arthrospira platensis

Example 3 - Environmental field:

Component (a), Nutri-powder:
[0068]

- Vitamin A, Vitamin D3, Vitamin E,

- Propylgallate,

- Raw fats and raw proteins from cow’s milk
- E. Faecium, as described above.

Component (b), Microorganisms enzymes-powder:
[0069]

- Bacillus licheniformis, Bacillus subtilis, Bacillus
cereus, Bacillus thuringiensis, Bacillus SPP, Bacillus
cereus

- Aspergillus Oryzae, Aspergillus Niger,

- Lactobacillus bifidus, Lactobacillus acidophilus,
Lactobacillus lactis,

- Ruminococcus albus, Pseudomonas fluorescens,

- Amylase, Protease, Lipase, Cellulase, Gumase,

- Streptomyces SPP, Pseudomonas denitrificans,
Pseudomonas putida,

- Bacillus amyloliquefaciens, Aspergillus Wije, Deino-
coccus radiodurans,

- Geobacter, E. coli, Acinetobacter, Agrobacteriumra-
diobacter.

Component (c), oligomeric liquid:

[0070]

- Humic acids, Fulvic acids, Crenic acids, Apocrenic
acids,

- Vitamin A, Vitamin D3, Vitamin PP

- Arthrospira maxima

Claims

1. Biocatalytic composition comprising at least one

component (a) including substances with coenzy-
matic activity, at least one component (b) including
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substances with microbial-enzymatic activity, and at
least one component (c) including organic acidic
substances with pH regulatory function, said biocat-
alytic composition being characterized in that said
components (a-c) are separated from one another
until their use and in that:

said component with coenzymatic activity (a)
comprises Vitamin A, Vitamin B1, Vitamin D3,
Vitamin E, Propylgallate, E. Faecium, Betaine,
Choline, Lactose and raw proteins and raw fats
obtainable from cow’s milk;

said component with microbial-enzymatic activ-
ity (b) comprises a portion (b1) of microorgan-
isms including B. licheniformis, B. subtilis, B.
thuringiensis, B. SPP, Aspergillus Oryzae, As-
pergillus Niger, Lactobacillus bifidus, Lactoba-
cillus acidophilus, and an enzymatic portion (b2)
including Amylase, Protease, Lipase, Cellulase;
said component (c) for pH regulation comprises
Humic acids, Fulvic acids, Vitamin A, Vitamin
D3, Vitamin PP, Arthrospira maxima.

Biocatalytic composition according to the preceding
claim wherein said components have the following
compositions by weight based on the weight of each
component:

for component (a): Vitamin A 1.5-3%, Vitamin
B1 0.1-1.0%, Vitamin D3 0.5-3.0%, Vitamin E
0.1-1.0%, Propylgallate 5-15%, E. Faecium
(M74, NCIMB 11181) 108-10° CFU/kg; Betaine
0.1-1.0%, Choline 0.1-1.05, Lactose 30-40%,
Raw proteins 18-25%, Raw fats 15-20%;

for component (b): B. licheniformis 10-20%, B.
subtilis 15-35%, B. thuringiensis 5-15%, B. SPP
5-15%, Aspergillus Oryzae 15-30%, Aspergillus
Niger 5-15%, Lactobacillus bifidus 2-8%, Lacto-
bacillus acidophilus 5-15%, Amylase, Protease,
Lipase, Cellulase each being presentin arange
of 1-11%, their sum (b2) being comprised be-
tween 10 and 15% by weight;

for component (c): Humic acids and Fulvic acids
each are present in a range of 1-38%, their sum
being comprised between 27 and 39% by
weight, Vitamin A 2-6%, Vitamin D3 8-14%, Vi-
tamin PP 10-15%, Arthrospira maxima 26-53%.

Compasition according to claim 1 or 2, wherein said
component (b) further comprises one additional
component (b3) consisting of one or more of the fol-
lowing microorganisms: Lactobacillus lactis; Rumi-
nococcus albus; Pseudomonas fluorescens; Bacil-
lus cereus; Pichia pastoris; Nitrobacter winograd-
skyi; Nitrosomonas europea; Azomonas; Thiobacil-
lus; Paenibacillus; Rhizobium; Azospirillum; Fran-
kia; Burkholderia; Agrobacterium; Arthrobacter;
Streptomyces griseus; Azotobacter; Pseudomonas
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chlororaphis; Bacillus megaterium; Cellulomonas bi-
azotea; Nitrobacter SPP; Agrobacterium radio-
bacter; Trichoderma viride; Trichoderma harzianum;
Trichoderma atroviride; Clonostachys rosea; Beau-
veria SPP; Metarhizium anisopliae; Paecilomyces li-
lacinus; Ulocladium SPP; Glomus caledonium;
Glomus coronatum; Glomus intraradices; Glomus
mosseae; Glomus viscosum

wherein the amount of said additional component
(b3) is comprised in the range between 15 and 55%
by weight of component (b), the sum of the amount
of Amylase, Protease, Lipase, Cellulase (b2) is in
therange between 10and 15% by weight and where-
in the amount by weight of said portion of microor-
ganisms (b1) is comprised in the range between 35
and 70% based on the total weight of component (b).

Composition according to claim 3, wherein said third
component (c) further comprises crenic and/or apo-
crenic acids up to 15% by weight and Ascophyllum
nodosum and/or Arthrospira Platensis up to 35% by
weight.

Composition according to claim 1 or 2, wherein said
component (b) further comprises one additional
component (b3) consisting of one or more of the fol-
lowing microorganisms: Lactobacillus lactis; Rumi-
nococcus albus; Pseudomonas fluorescens; Bacil-
lus cereus; Pichia pastoris;

wherein the amount of said additional component
(b3) is comprised in the range between 15 and 55%
by weight of component (b), the sum of the amount
of Amylase, Protease, Lipase, Cellulase (b2) is in
therange between 10and 15% by weightand where-
in the amount by weight of said portion of microor-
ganisms (b1) is comprised in the range between 35
and 70% based on the total weight of component (b).

Composition according to claim 5, wherein said third
component (c) further comprises from 25 to 35% by
weight of Arthrospira Platensis.

Composition according to claim 1 or 2, wherein said
component (b) further comprises one additional
component (b3) consisting of one or more of the fol-
lowing microorganisms: Lactobacillus lactis; Rumi-
nococcus albus; Pseudomonas fluorescens; Strep-
tomyces SPP; Bacillus cereus; Pseudomonas den-
itrificans; Pseudomonas putida; Bacillus amylolique-
faciens; Aspergillus app; Deinococcus radiodurans;
Geobacter; Acinetobacter; Agrobacterium radio-
bacter;

wherein the amount of said additional component
(b3) is comprised in the range between 15 and 55%
by weight of component (b), the sum of the amount
of Amylase, Protease, Lipase, Cellulase (b2) is in
therange between 10and 15% by weight and where-
in the amount by weight of said portion of microor-
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ganisms (b1) is comprised in the range between 35
and 70% based on the total weight of component (b).

Biocatalytic composition according to any one of the
preceding claims, wherein said component (a) and
said component (b) are in a powdered form, prefer-
ably lyophilized, and said component (c) is in a liquid
form.

Method for preparing and applying a biocatalytic
composition in agriculture, zootechnical or environ-
mental bioremediation, characterized by compris-
ing the steps of mixing of said components (a) and
(b) in a proportion of 15-25% for component (a) and
30-40% for component (b) to the total of the biocat-
alytic composition (a+b+c), in an amount of water at
atemperature between 30 and 40°C, corresponding
to 690% - 2200% by weight of components (a) and
(b) added together for a period comprised between
30 minutes and 1 hour and 20 minutes; diluting said
mixture in water with a dilution comprised between
0.15% and 1.5% of the total (a+b+c) biocatalytic
composition, adding said component(c) in a propor-
tion of 35-50% to the total (a+b+c) of the biocatalytic
composition and applying the so-obtained composi-
tion to a substrate to be treated.

Method according to claim 9, wherein said substrate
to be treated is selected from organic refuse, settling
tanks of municipal or zootechnical wastewater,
ground or water.

Method according to claim 9, wherein said substrate
is biological wastes of industrial production of food.

Method according to claim 9, wherein said substrate
is selected from a farmland and the plants of a cul-
tivation, characterized by applying a biocatalytic
composition according to one of claims 1 to 4 to said
substrate, the amount of composition applied to the
ground and/or on the leaf and shrub part being com-
prised in the range between 1.35 and 2.85 kg/ha of
the composition according to claim 1.

Method according to claim 12, wherein said amount
of used composition is comprised in the range be-
tween 1.65 and 2.45 kg/ha, preferably 1.9-2.25
kg/ha.

Use of the biocatalytic composition according to
claim 5 or 6 in the zootechnical field for the treatment
of substrates of animal origin comprising excrements
and/or animal carcasses.

Use of the biocatalytic composition according to
claim 7 for the treatment of polluted and/or pollutant
waters.
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16. Use of the biocatalytic composition of bacterial - en-

zymaitic - fungal nature according to claim 7 for the
treatment of polluted and/or pollutant grounds.

17. Use of the biocatalytic composition according to one

of claims 3 or 4 for the ground fertilization or leaf
fertilization.

Patentanspriiche

1.

Biokatalytische Zusammensetzung, umfassend
mindestens eine Komponente (a) einschlieRend
Substanzen mit co-enzymatischer Aktivitat, mindes-
tens eine Komponente (b) einschlieRend Substan-
zen mit mikrobieller-enzymatischer Aktivitat und
mindestens eine Komponente (c) einschlielend or-
ganische, saure Substanzen mit pH-regulatorischer
Funktion, wobei die biokatalytische Zusammenset-
zung dadurch gekennzeichnet ist, dass die ge-
nannten Komponenten (a bis ¢) bis zu ihrer Verwen-
dung voneinander getrennt vorliegen und dadurch,
dass

die Komponente mit co-enzymatischer Aktivitat (a)
Vitamin A, Vitamin B1, Vitamin D3, Vitamin E, Pro-
pylgallat, E. faecium, Betain, Cholin, Laktose und
aus Kuhmilch gewinnbare Rohproteine und Rohfette
umfasst;

die Komponente mit mikrobieller-enzymatischer Ak-
tivitdt (b) einen Teil (b1) Mikroorganismen ein-
schlieBlich B. licheniformis, B. subtilis, B. thuringien-
sis, B. SPP, Aspergillus oryzae, Aspergillus niger,
Lactobacillus bifidus, Lactobacillus acidophilus und
einen enzymatischen Teil (b2) einschlieRlich Amy-
lase, Protease, Lipase, Cellulase, umfasst;

die Komponente (c¢) zur pH-Regulierung Humins&u-
ren, Fulvosauren, Vitamin A, Vitamin D3, Vitamin B3,
Arthrospira maxima umfasst.

Biokatalytische Zusammensetzung gemafR demvor-
hergehenden Anspruch, wobei die Komponenten
die folgenden Gewichtszusammensetzungen auf-
weisen, bezogen auf das Gewicht jeder Komponen-
te:

fir Komponente (a): Vitamin A 1,5 - 3%, Vitamin
B10,1-1,0%, Vitamin D3 0,5 -3,0%, Vitamin E
0,1 - 1,0%, Propylgallat 5 - 15%, E. faecium
(M74, NCIMB 11181) 10° - 10° CFU/kg; Betain
0,1-1,0%, Cholin 0,1 - 1,05, Lactose 30-40%,
Rohproteine 18 - 25%, Rohfette 15-20%;

fur die Komponente (b): B. licheniformis 10 -
20%, B. subtilis 15 - 35%, B. thuringiensis 5 -
15%, B. SPP 5 - 15%, Aspergillus oryzae 15 -
30%, Aspergillus niger 5 - 15 %, Lactobacillus
bifidus 2 - 8%, Lactobacillus acidophilus 5- 15%,
Amylase, Protease, Lipase, Cellulase, welche
jeweils in einem Bereich von 1-11 % vorliegen,
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wobei ihre Summe (b2) zwischen 10 und 15
Gew.-% liegt;

fir Komponente (c): Huminsauren und Fulvo-
sauren, welche jeweils in einem Bereich von 1
- 38% vorhanden sind, wobei ihnre Summe zwi-
schen 27 und 39 Gew.-% liegt, VitaminA2-6%,
Vitamin D3 8 - 14%, Vitamin B3 10 - 15%, Arth-
rospira maxima 26-53%.

Zusammensetzung gemafn Anspruch 1 oder 2, wo-
beidie Komponente (b) ferner eine zusatzliche Kom-
ponente (b3) umfasst, welche aus einem oder meh-
reren der folgenden Mikroorganismen besteht: Lac-
tobacillus lactis; Ruminococcus albus; Pseudomo-
nas fluorescens; Bacillus cereus; Pichia pastoris; Ni-
trobacter winogradskyi; Nitrosomonas europes;
Azomonas; Thiobacillus; Paenibacillus; Rhizobium;
Azospirillum; Frankia; Burkholderia; Agrobacterium;
Arthrobacter; Streptomyces griseus; Azotobacter;
Pseudomonas chlororaphis; Bacillus megaterium;
Cellulomonas biazotea; Nitrobacter SPP; Agrobac-
terium radiobacter; Trichoderma viride; Trichoderma
harzianum; Trichoderma atroviride; Clonostachys
rosea; Beauveria SPP; Metarhizium anisopliae;
Paecilomyces lilacinus; Ulocladium SPP; Glomus
caledonium; Glomus coronatum; Glomus intraradi-
ces; Glomus mosseae; Glomus viscosum

wobei die Menge der zusatzlichen Komponente (b3)
im Bereich zwischen 15 und 55 Gew.-% der Kom-
ponente (b) liegt, wobei die Summe der Menge an
Amylase, Protease, Lipase, Cellulase (b2) im Be-
reich zwischen 10 und 15 Gew.-% liegt und wobei
die Gewichtsmenge des Teils der Mikroorganismen
(b1)im Bereich zwischen 35 und 70% liegt, bezogen
auf das Gesamtgewicht der Komponente (b).

Zusammensetzung gemal Anspruch 3, wobei die
dritte Komponente (c) weiterhin bis zu 15 Gew.-%
Krensaure und/oder Apcokrensaure und bis zu 35
Gew.-% Ascophyllum nodosum und/oder Arthrospi-
ra platensis umfasst.

Zusammensetzung geman Anspruch 1 oder 2, wo-
bei die Komponente (b) weiterhin eine zusatzliche
Komponente (b3) umfasst, welche aus einem oder
mehreren der folgenden Mikroorganismen besteht:
Lactobacillus lactis; Ruminococcus albus; Pseudo-
maonas fluorescens; Bacillus cereus; Pichia pastoris;
wobei die Menge der zusétzlichen Komponente (b3)
im Bereich zwischen 15 und 55 Gew.-% der Kom-
ponente (b) liegt, wobei die Summe der Menge an
Amylase, Protease, Lipase, Cellulase (b2) im Be-
reich zwischen 10 und 15 Gew.-% liegt und wobei
die Gewichtsmenge des Teils der Mikroorganismen
(b1)im Bereich zwischen 35 und 70% liegt, bezogen
auf das Gesamtgewicht der Komponente (b).

Zusammensetzung gemal Anspruch 5, wobei die
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dritte Komponente (c) weiterhin 25 bis 35 Gew.-%
Arthrospira platensis umfasst.

Zusammensetzung geman Anspruch 1 oder 2, wo-
bei die Komponente (b) weiterhin eine zusatzliche
Komponente (b3) umfasst, die aus einem oder meh-
reren der folgenden Mikroorganismen besteht: Lac-
tobacillus lactis; Ruminococcus albus; Pseudomo-
nas fluorescens; Streptomyces SPP; Bacillus ce-
reus; Pseudomonas denitrificans; Pseudomonas
putida; Bacillus amyloliquefaciens; Aspergillus app;
Deinococcus radiodurans; Geobacter; Acinetobac-
ter; Agrobacterium radiobacter;

wobeidie Menge der zusatzlichen Komponente (b3)
im Bereich zwischen 15 und 55 Gew.-% der Kom-
ponente (b) liegt, wobei die Summe der Menge an
Amylase, Protease, Lipase, Cellulase (b2) im Be-
reich zwischen 10 und 15 Gew.-% liegt und wobei
die Gewichtsmenge des Teils der Mikroorganismen
(b1) im Bereich zwischen 35 und 70% liegt, bezogen
auf das Gesamtgewicht der Komponente (b).

Biokatalytische Zusammensetzung gemaR einem
der vorhergehenden Anspriiche, wobei die Kompo-
nente (a) und die Komponente (b) in einer pulverfér-
migen Form, vorzugsweise lyophilisiert, vorliegen
und die Komponente (c) in flissiger Form vorliegt.

Verfahren zur Herstellung und Anwendung einer bi-
okatalytischen Zusammensetzung in der Landwirt-
schaft, zootechnischen oder &kologischen biologi-
schen Sanierung, dadurch gekennzeichnet, dass
es die Schritte umfasst Mischen der Komponenten
(a) und (b) mit 15 - 25% fiir Komponente (a) und 30
-40% fur Komponente (b), im Verhaltnis zur Gesamt-
menge der biokatalytischen Zusammensetzung (a +
b + ¢), in einer Menge Wasser bei einer Temperatur
zwischen 30 und 40 °C, entsprechend 690 bis 2200
Gew.-% der Komponenten (a) und (b), zusammen-
gefugt fir einen Zeitraum zwischen 30 Minuten und
1 Stunde und 20 Minuten;

Verdinnender Mischung in Wasser in einer Verdin-
nung liegend zwischen 0,15% und 1,5% der Ge-
samtmenge (a + b + ¢) der biokatalytischen Zusam-
mensetzung;

Zugeben der Komponente (c) im Verhaltnis von 35
- 50% zur Gesamtmenge (a + b + c) der biokatalyti-
schen Zusammensetzung und

Aufbringen der so erhaltenen Zusammensetzung
auf ein zu behandelndes Substrat.

Verfahren gemal Anspruch 9, wobei das zu behan-
delnde Substrat ausgewahltist aus organischen Ab-
fallen, Absetzbecken von kommunalem oder zoo-
technischem Abwasser, Boden oder Wasser.

Verfahren gemal Anspruch 9, wobei das Substrat
aus biclogischen Abfallen der industriellen Lebens-
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mittelherstellung besteht.

Verfahren gemal Anspruch 9, wobei das Substrat
ausgewahlt ist aus Ackerland und Anbaupflanzen,
gekennzeichnet durch

Aufbringen einer biokatalytischen Zusammenset-
zung gemaRk einem der Anspriiche 1 bis 4 auf das
Substrat, wobei die Menge der Zusammensetzung,
welche auf den Grund und/oder das Blatt- und
Strauchanteil aufgebracht wird, im Bereich von zwi-
schen 1,35 und 2,85 kg/ha der Zusammensetzung
geman Anspruch 1 liegt.

Verfahren gemal Anspruch 12, wobei die Menge
derverwendeten Zusammensetzung im Bereich von
zwischen 1,65 und 2,45 kg/ha liegt, vorzugsweise
im Bereich von 1,9 - 2,25 kg/ha.

Verwendung der biokatalytischen Zusammenset-
zung gemaf Anspruch 5 oder 6 im zootechnischen
Bereich zur Behandlung von Substraten tierischen
Ursprungs, umfassend Exkremente und/oder Tier-
kadaver.

Verwendung der biokatalytischen Zusammenset-
zung gemal Anspruch 7 zur Behandlung von
Schmutzwasser und/oder mit Schadstoffen belaste-
tem Wasser.

Verwendung der biokatalytischen Zusammenset-
zung bakterieller - enzymatischer - Pilz-Art gemaR
Anspruch 7 zur Behandlung von verschmutzten
und/oder mit Schadstoffen belasteten Bdden.

Verwendung der biokatalytischen Zusammenset-
zung geman einem der Anspriiche 3 oder 4 zur Bo-
den- oder Blattdiingung.

Revendications

Composition biocatalytique comprenantau moins un
composant (a) incluant des substances ayant une
activité coenzymatique, au moins un composant (b)
incluantdes substances avec une activité microbien-
ne-enzymatique et au moins un composant (c) in-
cluant des substances acides organiques ayant une
fonction régulatrice de pH, ladite composition bioca-
talytiqgue étant caractérisée en ce que lesdits com-
posants (a a c) sont sépares les uns des autres jus-
qu’a leur utilisation et en ce que :

ledit composant ayant une activité coenzymati-
que (a) comprend de la Vitamine A, de la Vita-
mine B1, de la Vitamine D3, de la Vitamine E,
du Propylgallate, E. Faecium, de la Bétaine, de
la Choline, du Lactose et des matiéres premie-
res protéiniques et des matiéres premieres lipi-
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digues pouvant étre obtenues a partir de lait de
vache ;

leditcomposant ayant une activité microbienne-
enzymatique (b) comprend une portion (b1) de
micro-organismes incluant B. licheniformis, B.
subtilis, B. thuringiensis, B. SPP, Aspergillus
Oryzae, Aspergillus Niger, Lactobacillus bifidus,
Lactobacillus acidophilus et une portion enzy-
matique (b2) incluant de 'Amylase, de la Pro-
téase, de la Lipase, de la Cellulase ;

ledit composant (c) pour la régulation de pH
comprend des Acides humiques, des Acides ful-
viques, de la Vitamine A, de la Vitamine D3, de
la Vitamine PP, et Arthrospira maxima.

2. Composition biocatalytique selon la revendication

précédente dans laquelle lesdits composants ont les
compositions suivantes en poids sur labase du poids
de chaque composant :

pour le composant (a) : Vitamine A, 1,52 3 %,
Vitamine B1,0,1a 1,0 %, Vitamine D3, 0,54 3,0
%, Vitamine E, 0,1 a2 1,0 %, Propylgallate, 5 a
15 %, E. Faecium (M74, NCIMB 11181), 106 4
108 CFU/kg ; bétaine, 0,1 & 1,0 %, Choline, 0,1
a 1,05, Lactose, 30 240 %, Matiéres premiéres
protéiniques, 18 a 25 %, Matiéres premiéres li-
pidiques, 15420 % ;

pour le composant (b) : B. licheniformis, 10 a 20
%, B. subtilis, 15 a 35 %, B. thuringiensis, 5 a
15 %, B. SPP, 5 a4 15 %, Aspergillus Oryzae, 15
a 30 %, Aspergillus Niger, 5 a 15 %, Lactobacil-
lus bifidus, 2 & 8 %, Lactobacillus acidophilus,
52415 %, Amylase, Protéase, Lipase, Cellulase,
chacune étant présente dans une plage de 1 a
11 %, leur somme (b2) étant comprise entre 10
et 15 % en poids ;

pour le composant (c) : les acides humique et
les acides fulviques sont présents chacun dans
une plage de 1 & 38 %, leur somme étant com-
prise entre 27 et 39 % en poids, Vitamine A, 2
a6 %, Vitamine D3, 8 & 14 %, Vitamine PP, 10
a 15 %, et Arthrospira maxima, 26 a 53 %.

3. Composition selon la revendication 1 ou 2, dans la-

quelle ledit composant (b) comprend en outre un
composant supplémentaire (b3) consistanten unou
plusieurs des micro-organismes suivants : Lactoba-
cillus lactis ; Ruminococcus albus ; Pseudomonas
fluorescens ; Bacillus cereus ; Pichia pastoris ; Ni-
trobacter winogradskyi; Nitrosomonas europea;
Azomonas ; Thiobacillus ; Paenibacillus ;
Rhizobium ; Azospirillum ; Frankia ; Burkholderia ;
Agrobacterium;  Arthrobacter;  Streptomyces
griseus ; Azotobacter ; Pseudomonas chlororaphis ;
Bacillus megaterium ; Cellulomonas biazotea ; Ni-
trobacter SPP ; Agrobacterium radiobacter ; Tricho-
derma viride ; Trichoderma harzianum ; Trichoder-
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ma atroviride ; Clonostachys rosea; Beauveria
SPP ; Metarhizium anisopliae ; Paecilomyces lilaci-
nus; Ulocladium SPP ; Glomus caledonium ; Glo-
mus coronatum ; Glomus intraradices ; Glomus
mosseae ; Glomus viscosum

dans laquelle la quantité dudit composant supplé-
mentaire (b3) est comprise dans la plage entre 15
et 55 % en poids du composant (b), la somme de |la
quantité dAmylase, de Protéase, de Lipase, de Cel-
lulase (b2) est dans la plage entre 10 et 15 % en
poids, et dans laquelle la quantité en poids de ladite
portion de micro-organismes (b1) est comprise dans
la plage entre 35 et 70 % sur la base du poids total
de composant (b).

Compasition selon la revendication 3, dans laquelle
ledit troisieme composant(c) comprend en outre des
acides créniques et/ou apocréniques jusqu’'a 15 %
en poids et Ascophyllum nodosum et/ou Arthrospira
Platensis jusqu'a 35 % en poids.

Compasition selon la revendication 1 ou 2, dans la-
quelle ledit composant (b) comprend en outre un
composant supplémentaire (b3) consistanten un ou
plusieurs des micro-organismes suivants : Lactoba-
cillus lactis ; Ruminococcus albus ; Pseudomonas
fluorescens ; Bacillus cereus ; Pichia pastoris ;
dans laquelle la quantité dudit composant supplé-
mentaire (b3) est comprise dans la plage entre 15
et 55 % en poids de composant (b), la somme de la
quantité d’Amylase, de Protéase, de Lipase, de Cel-
lulase (b2) est dans la plage entre 10 et 15 % en
poids, et dans laquelle la quantité en poids de ladite
portion de micro-organismes (b1) est comprise dans
la plage entre 35 et 70 % sur la base du poids total
de composant (b).

Compasition selon la revendication 5, dans laquelle
ledit troisieme composant (¢) comprend en outre 25
a 35 % en poids d’Arthrospira Platensis.

Compaosition selon la revendication 1 ou 2, dans la-
quelle ledit composant (b) comprend en outre un
composant supplémentaire (b3) consistanten un ou
plusieurs des micro-organismes suivants : Lactoba-
cillus lactis ; Ruminococcus albus ; Pseudomonas
fluorescens ; Streptomyces SPP ; Bacillus cereus ;
Pseudomonas denitrificans ; Pseudomonas putida ;
Bacillus amyloliquefaciens ; Aspergillus app ; Dei-
nococcus radiodurans ; Geobacter ; Acinetobacter ;
Agrobacterium radiobacter ;

dans laquelle la quantité dudit composant supplé-
mentaire (b3) est comprise dans la plage entre 15
et 55 % en poids de composant (b), la somme de la
quantité d’Amylase, de Protéase, de Lipase, de Cel-
lulase (b2) est dans la plage entre 10 et 15 % en
poids, et dans laquelle la quantité en poids de ladite
portion de micro-organismes (b1) est comprise dans
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la plage entre 35 et 70 % sur la base du poids total
de composant (b).

Composition biocatalytique selon 'une quelconque
des revendications précédentes, dans laquelle ledit
composant (a) et ledit composant (b) sont sous for-
me de poudre, de préférence lyophilisée, et ledit
composant (c) est sous forme de liquide.

Procédé pour préparer et appliquer une composition
biocatalytique dans I'agriculture, la bioremédiation
zootechnigue ou environnementale, caractérisé en
ce qu’il comprend les étapes de mélange desdits
composants (a) et (b) dans une proportion de 15 a
25 % pour le composant (a) et 30 a 40 % pour le
composant (b) par rapport au total de la composition
biocatalytique (a+b+c), dans une quantité d’eau a
une température entre 30 et 40 °C, correspondant a
690 % a 2 200 % en poids de compasants (a) et (b)
ajoutés ensemble pendant une période comprise en-
tre 30 minutes et 1 heure et 20 minutes ; de dilution
dudit mélange dans de 'eau avec une dilution com-
prise entre 0,15 % et 1,5 % du total de la composition
biocatalytique (a+b+c), d'ajout dudit composant (c)
dans une proportion de 35 a 50 % au total (a+b+c)
de la composition biocatalytique, et d’application de
la composition ainsi obtenue a un substrat a traiter.

Procédé selon la revendication 9, dans lequel ledit
substrat a traiter est sélectionné parmi des déchets
organiques, des réservoirs de décantation d’eaux
usées municipales ou zootechniques, un sol ou de
I'eau.

Procédé selon la revendication 9, dans lequel ledit
substrat est constitué par des déchets biologiques
de production industrielle de nourriture.

Procédé selon la revendication 9, dans lequel ledit
substrat est sélectionné parmi des terres cultivées
et des plantes d’une culture, caractérisé par 'ap-
plication d'une composition biocatalytique selon
'une desrevendications 124 auditsubstrat, laquan-
tité de composition appliquée au sol et/ou sur la par-
tie feuille et arbuste étant comprise dans la plage
entre 1,35 et 2,85 kg/ha de la composition selon la
revendication 1.

Procédé selon larevendication 12, dans lequel ladite
guantité de composition utilisée est comprise dans
la plage entre 1,65 et 2,45 kg/ha, de préférence de
1,9 22,25 kg/ha.

Utilisation de la composition biocatalytique selon la
revendication 5 ou 6, dans le domaine zootechnique
pour le traitement de substrats d'origine animale
comprenant des excréments et/ou des carcasses
animales.
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Utilisation de la composition biocatalytique selon la
revendication 7 pour le traitement d’eaux polluées
et/ou polluantes.

Utilisation de la composition biocatalytique de nature
bactérienne - enzymatique - fongique selon lareven-
dication 7 pour le traitement de sols pollués et/ou
polluants.

Utilisation de la composition biocatalytique selon
I'une des revendications 3 ou 4 pour la fertilisation
de sols ou la fécondation de feuilles.
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