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[0001] This patent application describes the use and preparation of special choline-(ortho)silicic acid complexes for
plants, animals and humans using Ca2+ and/or osmolytes. Choline inhibits the gelification of highly concentrated orthosilicic acid (OSA) and oligomers at very low pH so that stable solutions ready for use can be prepared which are
bioavailable for man, plant and animal. Polymers of OSA are huge molecules (also called macromolecules) formed
from hundred or thousands of units called monomers (OSA) whereas oligomers are molecules of intermediate size much larger than monomers but less than macromolecules (Brinker CJ et al, Sol-Gel Science, The Physics and Chemistry of Sol-Gel processing, Academic Press, Boston, p.5) Choline plays also an important role in fat metabolism of
humans and animals and is part of all kind of living cells in the form of a phosphatidyl choline, an important phospholipid
of our cell membrane. Humans cynthesize choline from glycine, but this synthesis seems not to be enough for good
health conditions all over the years. It is also present as acetylcholine, an important neurotransmitter. It is known as a
vitamin B4. Moreover choline is an osmolyte and precursor of another important osmolyte, betaine. It is used as a food
supplement in conditions as alcoholism, Alzheimer desease, angina pectoris, arteriosclerosis, asthma, cirrhosis of the
liver, cystinuria, depression, diabetes, eczema, fatty liver, hair and nail problems, hepatitis, high cholesterol, hypertension, kidney liver damage, MS, etc. It is also related with the action of folate. Although most people take enough through
their food (as lecithin), there are reports that most people lack choline. A low intake of folate could be the reason for
the shortness of choline in the body. Recent preliminary studies in rats show that choline could be involved in the
osteogenesis and bone remodeling (Gugulielmottic et al., IADR 80 th General Session, 2002) The daily intake of choline
is estimated at 200 - 1000 mg/day. The national academy of sciences classified choline in 1998 as an essential nutrient
(Institute of Medicine, Food and Nutrition Board, Dietary reference Intake, 1998, 390-422) after a study (Zeisel, 2000,
Nutrition, 16, 669-671) showing that volunteers on a choline deficient diet were not able to produce enough choline. It
was observed that choline deficiency causes histopathological changes in the cartilage similar to those found in manganese deficient chicks, i.e. poor developments of bones, joints and cartilage. The inter-relationship of choline, methionine and betaine and their differences was recently reviewed (Workel et al., 1998, World Poultry, 14, 1998). Choline
alone is needed as essential constituent for phospholipids, normal maturation of cartilage matrix of bone, and prevention
of perosis in broilers.
[0002] The role of silicon in plants, animals and humans is well documented. It is known that orthosilicic acid is the
biological active molecule and also that silicon in food and drinking water has to be processed into orthosilicic acid to
be absorbed and transported in the organism. Orthosilicic acid, a very weak acid, is not very stable at all pH lower than
9.5 and quickly precipitates or forms sols or gels which are not so bioavailable for the organisms. It is therefore very
difficult to prepare highly concentrated (>0.5% silicon) solutions of orthosilicic acid and oligomers convenient as stock
solution for the different organisms. In earlier patent applications (WO 95/21124) methods were described to prepare
highly concentrated solutions, stable in time at different temperatures. These stock solutions are mostly very acid
(pH<1) to prevent gel and sol formation. Their bioavailability is very high compared to other silicon compounds (silicates,
clay, silica, horsetail, zeolites, ..), but those preparations are not stable after dilution.
[0003] Standard preparations were developed in order to obtain long-term solution of concentrated bioavailable
choline - silicic aid (SA) - osmolyte solutions. From all osmolytes tested only formulations with choline in combination
with betaine, inositol, ethanolamine, glycine, taurine and monomeric sugars as mannitol, sorbitol result in acid stable
solutions. Because betaine could even be more involved in the role of preserving healthy bones, cartilage, hair, nails
and all kinds of GAG systems, it is a preferred.
[0004] It was not known that these silicic acid dilutions could be used in plants (t.g. spraying on plant leaves) or in
drinking water of a wide range of animals (e.g. pigs, poultry, horses). Therefore, specific solutions with the choline silicic acid complex in water have been tested and prepared properly for specific use and compared for bioavailability
and physiological effects. Hereafter are described the specific preparations for plants, animals and humans and the
unexpected results using these preparations of the invention.
[0005] The benefits of calcium for plants and animals are well documented in the literature (Poovaiah et al., 1988,
Hortscience, 23, 267-71; Dell et al., 1987, Handbook of Nutritionally Essential Mineral Elements, Marcel dekker, NY).
It was not known that calcium is completely inert regarding OSA under pressure of choline and does not interfere with
precipitation or gelification reaction of highly concentrated SA. In the literature it is known that the addition of salts
accelerate gel formation, in particular calcium ions are known to be very effective (Heald et al., 1955, J Appl Chem
London, 5, 425) on polymerization of silicon. After testing different combinations of CA2+ and OSA, it was surprisingly
found that Ca2+ does not interfere at pH-values<0.7 with highly concentrated SA Dilutions showing pH values up to
7.5 are sufficiently stable at silicon concentration lower than 0.07%, which is convenient for use as plant nutrient solution, animal drinking water or spray for animal food. The introduction of calcium as CaCO3 in the alkalinization step
in our preparation is therefore appropriate. Other trace elements such as divalent ions as Mn2+, Sr2+, Fe2+, Cu2+, Zn2+,
Mg2+ could be added at the same time in combination with CaCO3 during or after the alkalinization step. The formation
of chlorides and their solubility are the limiting factors. The addition of Zn2+ is very interesting in animal applications
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because Zn is quickly eliminated from the body during the absorption of highly concentrated OSA so that an adequate
Zn was the only element which was decreased in serum during OSA supplementation together with an inadequate Zn
supplementation (low Zn diet). This observation is news and shows the importance of combining Zn with OSA during
inadequate Zn supplementation. Interestingly, these results were not obtained in plants. The Zn concentration in plants
was not affected after addition of concentrated OSA through sprays on the leaves. The SA-complex stock solution was
diluted 1000 times and used as a spray for carrot plants during summertime (July and August). Carrots were analyzed
for Si, Zn, Cu, Mg, Ca en Fe. There were no significant differences found for the metals except for Si which was doubled
in concentration after spraying on the leaves once in a week. The addition of CaCO3 during the alkalinization step in
the preparation of SA-choline complex results in a stable solution (at low pH) and is highly bioavailable. Addition of
other alkali (NaOH, KOH, etc.) to increase the pH up to 0.5, results in gelification after 1 week to 3 months. On the
contrary, addition of CaCO3 gives stability for 2 years. We used also another compound for alkalinization instead of
CaCO3 : betaine, an osmolyte. Combinations of calcium and the osmolytes and combinations of betaine and other
osmolytes were also possible.
[0006] The present invention relates to biological preparations to a method for their preparation and to their use as
nutrient and as medicament in the treatment of disorders and diseases.
[0007] It further relates to the use of a biological preparation as a plant nutrient and/or a fungal infection resistant
agent, such as to decrease the concentration of pesticides and toxic compounds in the crop.
FORMULATIONS
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[0008]

All the formulations contain choline.

Formulation 1 with calcium:
25

30

[0009] Choline chloride is dried under vacuum and is treated with dry hydrochloric acid. Silicon (IV) tetrachloride is
added to the formed acid choline solution (ration SiCl4 versus choline chloride : 1 mol per 3 to 5 mol) at a temperature
which is kept below 40°C.
[0010] For hydrolysis, water (ice/ice water) is added to the solution while cooling, wherein the temperature is held
within the range of -10°C to -30°C. A solution of 70-75% choline chloride in water is added to the hydrolysis solution
in a ration of 1 over 1. The resulting solution is alkalinized by the addition of anhydrous calcium carbonate in a concentration of 50g CaCO3 per liter.
[0011] Structure characterization using 29Si-NMR showed no signals between -30 and -70 ppm which is the spectral
region for carbon bonded silicon (Si). The spectrum showed resonances around -72, -82, -92, -102 and -112 which
are characteristic for Q0, Q1, Q2, and Q4 species respectively.
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Formulation 2 with calcium and zinc:
[0012] A preparation as described in formulation 1 is prepared. ZnCl2 is added after alkalinization at a final concentration of 100 mg Zn/ml.
40

Formulation 3 with betaine:
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[0013] Choline chloride is dried under vacuum and is treated with dry hydrochloric acid. Silicon (IV) tetrachloride is
added to the formed acid choline solution (ratio SiCl4 versus choline chloride : 1 mol per 3 to 5 mol) at a temperature
which is kept below 40°C.
[0014] Solution A: For hydrolysis, water (ice/ice water) is added to the solution while cooling, wherein the temperature
is held within the range of -10°C to -30°C.
[0015] Solution B: A betaine solution is prepared in aqua destillata by adding to 1 liter of a.d. 1 to 1,5 kg of betaine.
[0016] 1,8 liters of an aqueous 70-75% choline chloride solution is added to 2 liters of solution A. The resulting
solution is alkalinized by the addition 0,2 liter of solution B.
Formulation 4 with calcium and betaine:
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[0017] Choline chloride is dried under vacuum and is treated with dry hydrochloric acid. Silicon (IV) tetrachloride is
added to the formed acid choline solution (ration SiCl4 versus choline chloride : 1 mol per 3 to 5 mol) at a temperature
which is kept below 40°C.
[0018] Solution A: For hydrolysis, water (ice/ice water) is added to the solution while cooling, wherein the temperature
is held within the range of -10°C to -30°C.
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[0019] Solution B: A betaine solution is prepared in aqua destillata by adding to 1 liter of a.d. 1 to 1,5 kg of betaine.
[0020] 1,8 liters of an aqueous 70 - 75% choline chloride solution is added to 2 liters of solution A.
[0021] The resulting solution is alkalinized by the addition of both 0,1 liter of solution B and anhydrous calcium
carbonate (25 g CaCO3 per liter).
Formulation 5 with calcium and taurine (100 mg/ml):
[0022] A preparation as described in formulation 1 is prepared. Taurine is added after alkalinization at a final concentration of 100 mg taurine per mililiter.
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Formulation 6 with betaine and sorbitol (300 mg/ml):
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[0023] Choline chloride is dried under vacuum and is treated with dry hydrochloric acid. Silicon (IV) tetrachloride is
added to the formed acid choline solution (ratio SiCl4 versus choline chloride : 1 mol per 3 to 5 mol) at a temperature
which is kept below 40°C.
[0024] For hydrolysis, water (ice/ice water) is added to the solution while cooling, wherein the temperature is held
within the range of -10°C to -30°C. A betaine solution is prepared in aqua destillata by adding to 1 liter of a.d. 1 to 1,5
kg of betaine.
[0025] Solution A: For hydrolysis, water (ice/ice water) is added to the solution while cooling, wherein the temperature
is held withi the range of -10°C to -30°C.
[0026] Solution B: A betaine solution is prepared in aqua destillata by adding to 1 liter of a.d. 1 to 1,5 kg of betaine.
[0027] 1,8 liters of an aqueous 70-75% choline chloride solution is added to 2 liters of colution A.
[0028] The resulting solution is alkalinized by the addition 0,2 liter of solution B. Sorbitol is added after alkalinization
at a final concentration of 300 mg sorbitol per mililiter.
[0029] All preparations may also be combined with other divalent ions.
EXAMPLES
Example 1: Increased water retention in plants.
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[0030] A betaine-choline-SA preparation (0.9% Si) was diluted one over 500 and sprayed weekly on lettuce crops.
Fields with crops of the same origin and which were kept in the same culture conditions, were at the same time sprayed
with a control (water) and a herbal silica extrct (Equisetum arvense). Several productin parameters of the harvested
crops were investigated to document production quality, such as head firmness, marketable field, total fresh weight
and loss of weight (table 1). Treatment with betaine-choline-SA resulted in the highest fresh weight and marketable
field. The quality of the harvested crops was also higher after betaine-choline-SA treatment since both the loss of
weight was lower during conservation and the head firmness was increased compared to either control or herbal silica
treatments. These results indicate that the application of betaine-choline-SA increases the water retention of the plant.
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Example 2: Increased bone density in chicks supplemented with betaine-choline-SA. Broiler chicks on a normal diet
(1.4 mg Si/g) were supplemented with betaine-choline-SA (B-ch-SA) to investigate the effect of silicon on the serum
calcium concentration and bone mineral content (BMC) density (BMD) in the femur.
[0031] A group of 42,500 chicks was administered B-ch-SA (13,5 mg Si/100 kg bodyweight/2days) in their drinking
water for 6 weeks which increased the total dietary Si intake with less than 0.5%. A control group of 42,600 chicks of
the same age was started in parallel with identical feeding but without B-ch-SA supplementation. Samples of 30 randomly chosen chicks were taken in each group at the age of six weeks to analyse the serum calcium concentration
and femora. Femoral BMC and BMD were analyzed by Dual Energy X-ray Absorptiometry. Scans were recorded for
both total femur and five regions of interest in the femur. Differences between means were evaluated with a one-tailed
Student t-test.
[0032] The serum Ca concentration was significantly higher (p<0.05) in supplemented chicks (74.85±13.82 mg/ml,
n=60) compared to controls (69,47±15,99 mg/ml, n=60).
[0033] The BMC was significantly higher for supplemented chicks compared to the controls in all the scanned areas
of the femur. Total BMC was also significantly higher (+8,4%, p=0,016) for supplemented chicks compared to controls.
[0034] The BMD was significantly higher at the midshaft (+4.25%, p=0,0209), the distal metaphysis (+4.88%,
p=0,0102), and the hip region (+5.6%, p=0.014) for supplemented chicks compared to controls.
[0035] Increasing the total dietery intake of broiler chicks with less than 0.5% in the form of B-ch-SA resulted in a
significant higher serum calcium concentration and higher bone mass and density in cortical and trabecular bone of
the femur.
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Example 3: Reduced white mold infection in carrots.
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[0036] A common fungal infection in carrots is white mold infection (Eryphe Heraclei) of the leaves visualized as
white spots. Fungicides are commonly used but have the disadvantage to be absorbed by the crops resulting in toxic
or allergic reactions with the consumer.
[0037] A dilution of betaine-choline-SA was sprayed weekly on 3 different varieties of carrots (Nerac, Tyne, Napa)
starting 3 months after sowing. Fields with crops of the same origin and kept at the same culture conditions were
sprayed with fungicides. Both crops treated with betaine-ch-SA wnd with fungicides showed remarkable less white
spots on the leaves already one week after the treatment was started compared to the untreated control crops. This
difference in affected leaves was observed until harvesting of the crop (see table 2).
Table 2:
Yields of crops after betaine-ch-SA application
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Crops
Untreated
betaine-ch-SA
Fungicides

Yield Kg/
are

White mold infection score(1)

654
751
775

2
6,5
7

(1) Score infection: 1=severe infected, 9=not infected

[0038] The production was found to be significantly higher after betaine-ch-SA treatment compared to untreated
crops and comparable to crops which were treated with dungicides.
45

Example 4: Translocation of silicon in sweet pepper.
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[0039] Sweet pepper was grown in a nutrient solution (hydraculture). Betaine-choline-SA was diluted 1 over 500 in
the nutrient solution. Other plants of the same origin and kept at the same culture conditions, were not supplemented.
The silicon concentration in leaves and roots was measured by atomic absorption spectrometry after 6 weeks supplementation. The silicon concentration in leaves was more than tenfold higher in leaves of plants supplemented with
betaine-choline-SA compared to unsupplemented controls. These experiments clearly indicate that silicon from
betaine-choline-SA is translocated from the root to the leaf.
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Example 5: Reducing the levels of toxic compounds in plants.
[0040] Pecticides are commonly used in the cultivation of crops to prevent or to treat fungal infections. However, the
use of prophylactic agents has to be kept minimal due to their toxic nature for man, animals and the environment.
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Upper limits of residues are strictly regulated for the harvested crops and need to be as low as possible to guarantee
the quality of the crop. Application of a calcium-choline-SA (see formulation I) dilution was found to:
i) make the crop more resistant against fungal infection which permits the use of lower dosages of fungicides.
ii) decrease the concentration of residues in the harvested crops.

5

a) Lettuce

10

[0041] a calcium-choline-SA peparation was added to the pesticide solution in a concentration of 3 ml/10 L. Control
plants were treated only with pesticides (see table A). Three days after seedings were planted, foliar treatment was
started and repeated 4 times. The period between treatments was each time 4 days. The crop was harvested three
weeks after the last treatment and the concentration of residues (iprodione, dithiocarbamates) were analysed.
Table A:

15

Pesticide treatments
Foliar
treatment
1st treatment
2nd
3rd
4th
5th

20
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Pesticide (dose)
80% thiram (30 g/L)
48% mancozeb, 10% metalaxyl (25 g/L)
50% iprodione (15 g/10L)
80% thiram (40 g/L) 50% primicarb (5g/10L)
200 g/L cyanamid (15 ml/10L)

[0042] The concentration of residues was significantly lower when crops were treated with calcium-choline-SA preparation: a decrease of more than 64% and 30% was found for dithiocarbamates and iprodione respectively (see tabe
B). None of the crops were infected with funghi.
Table B:

30

Residues of pesticides in lettuce treated with a calcium-hcoline-SA preparation.
Dithiocarbamates (mg/kg)

Iprodione (mg/kg)

14.6
5.15

2.45
1.7

Control: pesticides
Pesticides + calcium-choline-SA preparation
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The silicon concentration was 45% higher in lettuce which was treated with calcium-choline-SA preparation (102 µg
Si/g dry weight).
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B) Potatoes
[0043] The incidence of Phytophthora infection was evaluated when combining a calcium-choline-SA preparation
with a low dose of the commonly used fungicide Shirlan (fluazinam, 500 g/L). The minimal recommended dose of
Shirlan is 0.4 liter per hectare to prevent Phythophthora infection of the crop. The crop remained healthly without a
trace of Phytophthora infection when the fungicide dose was reduced with 50% and combined with 0.5 L calciumcholine-SA preparation per hectare, whereas untreated plots of plants were severely infected.
[0044] It is clear from the above examples that the new choline-SA preparations with in particular Ca and an osmolyte
such as betaine, show very high bioavailability for plants and animals. These preparations may be used as nutrient
and medicament for plant fortification and protection against different negative conditions (dry conditions, stress conditions from infections with microorganisms and insects). The preparations can be used for animals under a normal
(silicon rich) diet. This means that these preparations (complex of choline-SA-osmolyte) are indeed active. They can
therefore be used with good results for certain physiological conditions.

Claims
1.

Biological preparation comprising orthosilicic and silicic acid, a primary ("constant/first") osmolyt choline and a
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weak alkalinizing agent without free hydroxyl groups.
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2.

Preparation of claim 1 wherein the alkalinizing agent is CaCO3.

3.

Preparation of claim 1 wherein the alkalinizing agent is betaine.

4.

Preparation of claim 2, wherein the preparation further comprises a secundary osmolyt selected from the group
of betaine, glycine, taurine, carnitine; inositol, ethanolamine, and their phosphates; mono sugars, such as glycose,
xylose and sorbitol.

5.

Preparation of claim 3, wherein the preparation further comprises a secundary osmolyt selected from the group
of glycine, taurine, carnitine, inositol, ethanolamine, and their phosphates; mono sugars, such as glucose, xylose
and sorbitol.

6.

Preparation of claim 1-5, further comprising a divalent trace element, such as Cu, Mn, Mg, Sr, Zn, Ca, Fe.

7.

Preparation of claim 1-6 in diluted form.

8.

Method for preparing a preparation of claim 1-6, comprising:

10
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i) hydrolysing a silicon comprising choline solution thereby forming a choline stabilized orthosilicic acid and
oligomers solution:
ii) alkalizing the choline orthosilicic acid and oligomers solution by adding a weak alkalizing agent without
hydroxyl groups; and
iii) optionally adding a divalent trace element and/or secundary osmolyte.

25

9.

30

Biological preparation obtainable by the method of claim 8.

10. Use of a biological preparation of claim 1-6, or 9 as a plant, animal or human nutrient or medicament, such as to
fortify the plant against physical, chemical and biological stress conditions and agression, and for use in animal
and human against diseases related with bone, skin, cartilage, hair and nails, and connective tissue.
11. Use of a biological preparation of claim 1-6, or 9 as a plant nutrient and/or a fungal infection resistant agent.
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Patentansprüche
1.

Biologische Präparation, umfassend Orthokieselsäure und Kieselsäure, ein primäres ("konstantes/erstes") Osmolyten-Cholin und ein schwach alkalisierendes Agens ohne freie Hydroxyl-Gruppen.

2.

Präparation nach Anspruch 1, wobei das alkalisierende Agens CaCO3 ist.

3.

Präparation nach Anspruch 1, wobei das alkalisierende Agens Betain ist.

4.

Präparation nach Anspruch 2, wobei die Präparation weiterhin einen sekundären Osmolyten umfasst, der ausgewählt ist aus der Gruppe Betain, Glycin, Taurin, Carnitin, Inosit, Ethanolamin und deren Phosphate; Monozucker
wie etwa Glukose, Xylose und Sorbit.

5.

Präparation nach Anspruch 3, wobei die Präparation weiterhin einen sekundären Osmolyten umfasst, der ausgewählt ist aus der Gruppe Glycin, Taurin, Carnitin, Inosit, Ethanolamin und deren Phosphate; Monozucker wie etwa
Glukose, Xylose und Sorbit.

6.

Präparation nach Anspruch 1 bis 5, weiterhin umfassend ein zweiwertiges Spurenelement, wie etwa Cu, Mn, Mg,
Sr, Zn, Ca, Fe.

7.

Präparation nach Anspruch 1 bis 6 in verdünnter Form.

8.

Verfahren zum Herstellen einer Präparation nach Anspruch 1 bis 6, umfassend:
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i) Hydrolysieren einer Silizium-enthaltenden Cholinlösung, die dadurch eine Cholin-stabilisierte Orthokieselsäure und Oligomerenlösung bildet:
ii) Alkalisieren der Cholinorthokieselsäure und Oligomerenlösung durch Zugabe eines schwachen alkalisierenden Agens ohne Hydroxyl-Gruppen; und
iii) optional Zugeben eines zweiwertigen Spurenelements und/oder sekundären Osmolyten.
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9.

10
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Biologische Präparation, die durch das Verfahren nach Anspruch 8 erhältlich ist.

10. Verwendung einer biologischen Präparation nach Anspruch 1 bis 6 oder 9 als Pflanzen-, Tier- oder Humannahrungsmittel oder -medikament, wie etwa zur Stärkung der Pflanze gegen physische, chemische oder biologische
Stressbedingungen und Aggression und zur Verwendung in Tier und Mensch gegen Krankheiten, die sich auf den
Knochen, die Haut, den Knorpel, Haare und Nägel und Bindegewebe beziehen.
11. Verwendung einer biologischen Präparation nach Anspruch 1 bis 6 oder 9 als Pflanzennährstoff und/oder Pilzinfektionswiderstandsmittel.

Revendications
20

25

1.

Produit biologique comprenant des acides orthosilicique et silicique, un osmolyte primaire (« constant/premier »),
de la choline et un agent alcalinisant faible sans groupes hydroxy libres.

2.

Produit de la revendication 1, dans lequel l'agent alcalinisant est CaCO3.

3.

Produit de la revendication 1, dans lequel l'agent alcalinisant est une bétaïne.

4.

Produit de la revendication 2, dans lequel le produit comprend en outre un osmolyte secondaire choisi parmi le
groupe comprenant une bétaïne, la glycine, la taurine, la carnitine, l'inositol, l'éthanolamine et leurs phosphates ;
les sucres simples tels que le glucose, le xylose et le sorbitol.

5.

Produit de la revendication 3, dans lequel le produit comprend en outre un osmolyte secondaire choisi parmi le
groupe comprenant la glycine, la taurine, la carinitine, l'inositol, l'éthanolamine et leurs phosphates ; les sucres
simples tels que le glucose, le xylose et le sorbitol.

6.

Produit de l'une quelconque des revendications 1 à 5, comprenant en outre un oligoélément divalent tel que Cu,
Mn, Mg, Sr, Zn, Ca, Fe.

7.

Produit de l'une quelconque des revendications 1 à 6 sous forme diluée.

8.

Procédé de préparation d'un produit de l'une quelconque des revendications 1 à 6, comprenant :
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i) une hydrolyse d'une solution de choline comprenant du silicium de façon à former une solution d'acide
orthosilicique stabilisée par la choline et d'oligomères :
ii) une alcalinisation de la solution de choline-acide orthosilicique et d'oligomères par addition d'un agent alcalinisant faible sans groupes hydroxy ; et
iii) une addition facultative d'un oligoélément divalent et/ou d'un osmolyte secondaire.
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9.

Produit biologique susceptible d'être obtenu selon le procédé de la revendication 8.
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10. Utilisation d'un produit biologique selon l'une quelconque des revendications 1 à 6 ou 9 en tant que nutriment ou
médicament pour une plante, un animal ou un être humain, par exemple pour fortifier la plante contre les conditions
de stress et les agressions physiques, chimiques et biologiques, et pour une utilisation chez l'animal et l'homme
contre des maladies liées aux os, la peau, le cartilage, les cheveux et les ongles, de même qu'un tissu conjonctif.

55

11. Utilisation d'un produit biologique selon l'une quelconque des revendications 1 à 6 ou 9 en tant que nutriment et/
ou agent de résistance aux infections fongiques pour une plante.
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